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Description

FIELD OF THE INVENTION

[0001] The presentinventionrelates to abipolarand/or
ultrasonic surgical device.

BACKGROUND INFORMATION

[0002] Various bipolar, ultrasonic, and/or electro-me-
chanical surgical devices exist which are used to cauter-
ize and coagulate tissue in a surgical procedure. Some
devices use bipolar electrical energy in order to cutand/or
coagulate tissue. Generally, bipolar surgical instruments
clamp the tissue prior to the application of the electro
surgical energy. Some devices provide opposing jaws to
perform the clamping or grasping procedure where an
electrode(s) is disposed on the inner surface of the jaws.
These bipolar surgical instruments coagulate, cut and
separate tissue by charging the electrode(s) to apply heat
to the tissue between the jaws.

[0003] During the use of bipolar surgical instruments,
the heat generated by the electrodes causes the desired
coagulation and cutting of tissue. Several of the bipolar
surgical instruments may encounter problems with the
application of the heat of the tissue. Adjacent tissue may
be damaged due to application of excessive heat. Con-
versely, where less energy is applied to the electrodes
in order to prevent over heating, the coagulation of the
tissue may require more time than desired.

[0004] Fully mechanical surgical devices are also
available in order to perform the above procedure. The
mechanical devices require the application of force to
staple and cut the tissue. Many of the existing mechanical
devices use four rows of staples in order to ensure the
proper results. Due to the cutting and stapling functions,
many of these mechanical surgical instruments require
an excessive amount of force in order to effectively per-
form their functions.

[0005] Therefore, an object of the present invention
provides an electro-mechanical that allows greater con-
trol of heat applied to the tissue by the bipolar electrodes
and allows the use of less mechanical force when incor-
porating the use of mechanical force.

[0006] US patent 6,096,033 describes a medical de-
vice for the treatment of the uvula, airway obstructions
or other cellular tissues, which comprises at least one
ultrasonic transducer mounted at the distal end. The pre-
amble of claim 1 is based on this disclosure.

[0007] US patent 5,395,030 describes a surgical sta-
pler with stapling and cutting means.

[0008] US patent 6,162,220 discloses a bipolar elec-
trical surgical instrument, having electrodes disposed be-
tween opposable jaws. The preamble of claim 9 is based
on this disclosure.

[0009] US Patent5,443,463 discloses coagulating for-
ceps having electrodes disposed between jaws.

[0010] US Patent 6.024,741 discloses a haemostatic
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tissue-treating instrument comprising a sensor to monitor
the condition of the tissue being treated.

[0011] European Patent Application EP 0 878 169 dis-
closes a surgical cutting and stapling instrument, which
comprises electrocautery means.

SUMMARY

[0012] The above and other beneficial objects and ad-
vantages of the present invention may be effectively at-
tained by providing a biopolar or ultrasonic electro-me-
chanical surgical device as described herein.

[0013] In an example embodiment and/or example
method, the present invention provides for an electro-
mechanical surgical device including a housing, at least
two opposing jaw, and at least one electrical contact as-
sociated with at least one of the jaws. In the present in-
vention, the electrical contact is at least one of a bipolar
electrical contact and an ultrasonic electrical contact.
[0014] Inafurther example embodiment of the present
invention, the surgical device includes a row of electrical
contacts associated with the at least one of the opposing
jaws. In a further example embodiment and/or example
method of the present invention, the surgical device in-
cludes at least two rows of electrical contacts associated
with at least one of the opposing jaws.

[0015] Inafurther example embodiment of the present
invention, the surgical device includes a sensor config-
ured and arranged to sense temperature of tissue dis-
posed between the upper jaw and the lower jaw. In a
further example embodiment of the present invention,
the sensor may be configured to transmit a signal to the
surgical device via, e.g., a data transfer cable. the signal
indicating the temperature of the tissue disposed be-
tween the upper jaw and the lower jaw. Further, the signal
transmitted by the sensor may effect a movement of the
jaw(s) and/or a change in the heating effect of the elec-
trode(s) on the tissue.

[0016] Inafurther example embodiment of the present
invention, the surgical device includes, on at least one
of the jaws, at least one pierceable ampulla containing
fluid so that the fluid is releasable when the upper jaw
and the lower jaw are in the closed position and so that
the electrode passes through the tissue disposed be-
tween the upper jaw and the lower jaw into the at least
one pierceable ampulla. That fluid may include, for ex-
ample, a variety of fluids or matters or dyes, for example,
collagen, fibrin, dye, matter configured to effect anasto-
mosis, matter configured to seal tissue and matter con-
figured to effect hemostasis, etc. In a further example
embodiment of the present invention, the electrode
and/or row(s) of electrodes may be activated so that the
tissue is coagulated to induce hemostasis.

[0017] Inafurther example embodiment of the present
invention, an electro-mechanical surgical system may in-
clude a surgical device and a surgical instrument. The
surgical device may include a housing, an elongated
shaft extending from the housing, a distal end of the elon-
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gated shaft configured to detachably couple with a sur-
gical instrument, a steering arrangement, the steering
arrangement configured to steer the distal end of the
elongated shaft, and a motor system disposed within the
housing, the motor system configured to drive the drive
shafts and the steering arrangement. The surgical instru-
ment may include an upper jaw, a lower jaw, the lower
jaw opposing the upper jaw and the lower jaw configured
to detachably couple with the distal end of the elongated
shaft of the surgical device, and an electrode or row(s)
of electrodes provided on at least one of the lower jaw
and the upper jaw. The electrode(s) may be associated
with any one of more of the jaws, such as, for example,
the inner surface of an upper jaw of two opposing jaws.
[0018] Inafurther example embodiment of the present
invention, one of the opposing jaws, e.g., the lower jaw,
includes at least two rows of staples and a cutting device.
[0019] In further example embodiments of the present
invention, there may be a reduced number of staples and
thus less mechanical force to form staples and transect
tissue. Further, example embodiments and/or example
methods may use bipolar radio-frequency (RF) energy
and/or staples to coagulate and cut tissue. Further, ex-
ample embodiments may include one row of staples or
no staples. Further, example embodiments may include
an energy surgical attachment (DLU) which consists of
two opposing jaws where the two opposing jaws may
include, e.g., one or two, rows of bipolar electrical con-
tacts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figure 1 a is a perspective view of an electro-me-
chanical driver device, which may be coupled to the
surgical device according to the present invention.
Figure 1b is a detailed view of the interior of a flexible
shaft of the electro-mechanical surgical device illus-
trated in Figure 1a.

Figure 1cis a schematic top view of a remote control
unit of the electro-mechanical surgical device.
Figure 1d is a perspective view of a surgical device
according to one embodiment of the present inven-
tion.

Figure 1e is an example embodiment of a memory
device according to the present invention.

Figure 1fis an end view of an example embodiment
of a coupling.

Figure 1g is a front end view of a second coupling
Figure 1his a schematic top view of another example
embodiment of a remote control unit.

Figure 2a illustrates an example embodiment of par-
allel expanding jaws in a closed position.

Figure 2b illustrates an example embodiment of par-
allel expanding jaws in an open position.

Figure 2c illustrates an example embodiment of the
components of the parallel expanding jaws in a
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closed position.

Figure 2d illustrates an example embodiment of the
components of the parallel expanding jaws in an
open position.

Figure 2e is cross-sectioned view of the parallel ex-
panding jaws.

Figure 2f illustrates an example embodiment of the
parallel expanding jaws where the lower jaw includes
electrodes.

Figure 2g illustrates an example embodiment of the
parallel expanding jaws where the lower jaw includes
electrodes and a stapling mechanism.

Figure 2h illustrates another example embodiment
of the parallel expanding jaws where the lower jaw
includes electrodes.

Figure 2i illustrates another example embodiment of
the parallel expanding jaws where the lower jaw in-
cludes electrodes and a stapling mechanism.
Figure 2j illustrates an example embodiment of the
parallel expanding jaws which includes ultrasonic
pins.

Figure 2k illustrates an example embodiment of the
parallel expanding jaws which includes surgical barb
pins.

Figure 3a illustrates an example embodiment of an
electrode and staple configuration according to the
present invention.

Figure 3b illustrates an example embodiment of an
electrode and staple configuration disposed on a
lower jaw.

Figure 3c illustrates an example embodiment of an
electrode configuration disposed on a lower jaw.
Figure 3d illustrates an example embodiment of an
electrode configuration according to the present in-
vention.

Figure 3e illustrates an example embodiment of an
electrode configuration disposed on a lower jaw.
Figure 4aillustrates an example embodiment of scis-
sor-like jaws in a closed position.

Figure 4billustrates an example embodiment of scis-
sor-like jaws in an open position.

Figure 5a illustrates a perspective view of an exam-
ple embodiment of the present invention.

Figure 5b illustrates an example embodiment of a
front panel of an electro-mechanical device.

Figure 6 illustrates an example embodiment of an
electrode arrangement according to the present in-
vention.

Figure 7 illustrates another example embodiment of
an electrode arrangement according to the present
invention.

Figure 8 is a side view of an example electrode con-
figuration according to the present invention.
Figure 9 illustrates an example embodiment of an
electrode configuration according to the present in-
vention.

Figure 10 illustrates an example embodiment of the
presentinvention which includes the use of ultrason-
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ic technology.
Figure 11 illustrates an example embodiment where
surgical barbs are used as electrodes.

DETAILED DESCRIPTION

[0021] Referring to Figure 1a, a perspective view of an
electro-mechanical driver device 101 according to one
example embodiment of the present invention is illustrat-
ed. Such an electro-mechanical driver device is de-
scribed in, for example, U.S. -B-6793652 entitled "Elec-
tro-Mechanical Surgical Device Electro-mechanical driv-
er device 101 may include, for example, a remote power
console 102, which includes a housing 104 having a front
panel 103. Mounted on front panel 103 are a display de-
vice 106 and indicators 108a and 108b. A flexible shaft
105 may extend from housing 104 and may be detach-
ably secured thereto via a first coupling 107. The distal
end 109 of flexible shaft 105 may include a second cou-
pling 106 adapted to detachably secure a surgical instru-
ment or attachment to the distal end 109 of the flexible
shaft 105. In accordance with the example embodiment
of the present invention, the surgical instrument or at-
tachment may be, for example, a surgical stapler and
cutter device that utilizes electrical energy to cut and/o
coagulate tissue. Other surgical instruments are de-
scribed, for example, in U.S. B-6315184 entitled "A Sta-
pling Device for Use with an Electro-mechanical Driver
Device for Use with Anastomosing, Stapling, and Resect-
ing Instruments," U.S. -B-6443973, entitled "Electro-me-
chanical Driver Device for Use with Anastomosing, Sta-
pling, and Resecting Instruments," U.S. B-6264087
entitied "Expanding parallel Jaw Device for use with an
Electromechanical Driver Device", U.S. -B-6348061,
entitled "A Vessel and Lumen Expander Attachment for
Use with an Electro-mechanical Driver Device," U.S. -B-
6716233 entitled "Electro-mechanical Driver and Re-
mote Surgical Instruments Attachment Having Computer
Assisted Control Capabilities," U.S. -B-6533157,
entitled "A Tissue Stapling Attachment for Use with an
Electro-mechanical Driver Device," U.S. -B-6491201
entitled "A Fluid Delivery Mechanism for Use with Anas-
tomosing, Stapling, and Resecting Instruments," and
U.S. -B-6488197 entitled "A Fluid Delivery Device for
Use with Anastomosing, Stapling, and Resecting Instru-
ments."

[0022] According to a further example embodiment,
flexible shaft 105 may include a tubular outer sheath,
which may include a coating or other sealing arrange-
ment to provide a fluid-tight seal between the interior
channel thereof and the environment. The sheath may
be formed of atissue-compatible, sterilizable elastomeric
material. The sheath may also be formed of a material
that is autoclavable. An example embodiment of such a
flexible shaft, is described, for example, in U.S. -A-
2004111081 , entitled "Electro-mechanical Surgical De-
vice."

[0023] As illustrated in Figure 1b, disposed within the
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interior channel 150 of the flexible shaft 105, and extend-
ing along the length thereof, may be a first rotatable drive
shaft 152, a second rotatable drive shaft 154, afirst steer-
ing cable 156, a second steering cable 158, a third steer-
ing cable 160, a fourth steering cable 162, one or more
data transfer cables 164, and/or two leads 166 and 168,
all terminating at the second coupling 106, at the distal
end 109 of the flexible shaft 105. The leads 166 and 168
may be provided to, for example, transmit current to
and/or from an attached surgical instrument or attach-
ment. The remote power console 102 may include a mo-
tor system, which includes one or more motors config-
ured to rotate the first and second rotatable drive shafts
152,154 and to apply tension or otherwise drive the steer-
ing cables to thereby steer the distal end 109 of the flex-
ible shaft 105. An example embodiment of a motor ar-
rangement is described, for example, in U.S. B-6517565
entitled "A Carriage Assembly For Controlling A Steering
Wire Steering Mechanism Within A Flexible Shaft."
[0024] Referring to Figure 1c, there is shown a top
schematic view of a remote control unit ("RCU") 130 for
remotely controlling the electro-mechanical driver device
101 illustrated in Figure 1 a. The RCU 130 may be, for
example, a wired remote control unit, a wireless remote
control unit, a hybrid remote control unit, etc. The RCU
130 may include a number of operable control elements
300, 312, 314, 320 and 346 which may be, for example,
toggle switches, button switches, analog switches, con-
trol knobs, potentiometers, etc. The RCU 130 may also
include indicators 108a’, 108b’ and a display device 110’.
Although Figure 1c illustrates five control elements 300,
312,314, 320 and 346, any appropriate number of control
elements may be provided. In a further example embod-
iment of the present invention, RCU 130 may be config-
ured to clamp onto the sheath of the flexible shaft 105.
[0025] Referring to Figure 1d, there is illustrated a per-
spective view of a further example embodiment of the
surgical device according to the present invention. The
surgical device 200 may be used in combination with the
electro-mechanical driver device 101 illustrated in Figure
1a. The surgical device 200 may also be used in combi-
nation with a manually-operable driver device.

[0026] The surgical device 200 according to the exam-
ple embodimentincludes a coupling 11 adapted and con-
figured to detachably couple the surgical device 200 with
the second coupling device 106 of the flexible shaft 105
of the driver device 101 illustrated in Figure 1a. The cou-
plings 11, 106 may include a quick-connect type fitting,
such as arotary quick-connect type fitting, a bayonet type
fitting, etc. The couplings 11 and 106 may also be thread-
ed couplings. In an alternative example embodiment, the
surgical device 200 is permanently connected to or inte-
gral with the driver device, electro-mechanical or manual,
for example.

[0027] The surgical device 200 includes an upper jaw
4a and a lower jaw 4b. In the example embodiment illus-
trated in Figure 1d, the lower jaw 4b is connected to cou-
pling 11.



7 EP 1 381 321 B1 8

[0028] Electrodes 3a, 3b may be provided on an inner
surface of lower jaw 4b. In alternative example embodi-
ments, electrodes may be provided on the upper jaw 4a,
or on both the upper jaw 4a and the lower jaw 4b. In this
alternative example embodiment, the lower jaw 4b may
also include two rows of staples 201, 202 and a cutting
device 203.

[0029] The surgical device 200 may also include sen-
sors 205, 206. These sensors may be configured and
arranged to, for example, sense the temperature of tissue
disposed between jaws 4a and 4b. When coupled to the
driver device 101 of Figure 1a, for example, signals from
the sensors 205, 206 may be transmitted to the driver
device, e.g., via data transfer cables.

[0030] The upper jaw 4a illustrated in Figure 1d may
include pierceable ampullae 5, which may contain fluid
or matter to induce hemostasis. The fluid may include,
for example, collagen, fibrin, etc. The use of other fluids
or matters is, of course, possible. This fluid or matter, for
example, collagen, fibrin, dye, matter configured to effect
anastomosis, matter configured to seal tissue and matter
configured to effect hemostasis, etc. may be released
when the jaws 4a, 4b are closed and the electrodes 3a,
3b pass through the tissue and into the ampullae 5, re-
leasing the fluid or matter. Simultaneously, the electrodes
3a, 3b are activated and tissue may be coagulated to
induce hemostasis. Sensors 205, 206 monitor the
amount of heat provided and duration of application.
While the current passes between the electrodes 3a, 3b,
a driver may advance to eject two rows of staples 201,
202 on either side of the cutting device 203. In a further
example embodiment, the stapling mechanism includes
a replaceable tray or cartridge of open staples set within
the lower jaw 4b and a set of corresponding staple guides
within the upper jaw 4a, such that when the surgical de-
vice 200 is in a closed position, the open staples are
arranged to oppose the corresponding staple guides. The
stapling mechanism may also include a wedge pushing
system whereby once the linear clamping mechanism is
in a closed position, a wedge arranged in a channel below
the tray of open staples is pushed through the channel.
As the wedge moves through the channel, a sloping sur-
face of the wedge pushes the open staples against the
corresponding staple guides, thereby closing the staples.
After the staples have been closed, the wedge is pulled
back through the channel. The second drive extension
pushes or pulls the wedge through the channel, depend-
ing on the turning direction of the corresponding motor
in the, for example, electro-mechanical driver device, by
engaging a threaded horizontal shaft upon which the
wedge, having a matching inner thread, rides. An exam-
ple embodiment of such a stapling device is described,
forexample, in U.S. -B-6315184, entitled "A Stapling De-
vice For Use With An Electromechanical Driver Device
For Use With Anastomosing, Stapling and Resecting In-
struments," and in U.S. -A-2003105478, entitled "Surgi-
cal Device".

[0031] Inafurther example embodiment of the present
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invention, the surgical device 200 includes a memory de-
vice 204. The memory device 204 may be, for example,
aread-only memory, a programmable memory, arandom
access memory, etc. The memory device 204 may be
configured and arranged to store, for example, a unique
serial number of the surgical device 200, and/or a device
type indication. The memory device 204 may also be
configured and arranged to store counter data indicating
how may times the surgical device 200 has been used.
When coupled to the driver device 101 illustrated in Fig-
ure 1a, for example, this memory device 204 may be read
by the driver device 101, e.g., via a data transfer cable.
In operation, the surgical device 200 is first connected to
the electro-mechanical driver device 101 illustrated in
Figure 1a via coupling 11. A driver device may read the
memory device 204 to determine, for example, the device
type, so that the driver device may execute the move-
ments of the surgical device 200 in a suitable fashion.
[0032] Figure 1e is a schematic view of memory unit
204. Asiillustrated, data connector 742 includes contacts
744, each electrically and logically connected to memory
unit 204 via a respective line 748. Memory unit 204 is
configured to store, for example, a serial number data
715, an attachment type identifier (ID) data 725 and a
usage data 735. Memory unit 204 may additionally store
other data. Both the serial number data 715 and the ID
data 725 may be configured as read-only data. In the
example embodiment, serial number data 715 is data
uniquely identifying the particular surgical instrument or
attachment, whereas the ID data 725 is data identifying
the type of the attachment, such as, for example, a bipolar
surgical device, an ultrasonic surgical device, a circular
surgical stapler attachment, a linear surgical stapler at-
tachment, etc. The usage data 735 represents usage of
the particular attachment, such as, for example, the
number of times that jaws 4a, 4b of surgical device 200
have been actuated.

[0033] Each type of surgical instrument or attachment
attachable to the distal end 109 of the flexible shaft 105
may be designed and configured to be used a single time
or multiple times. The surgical instrument or attachment
may also be designed and configured to be used a pre-
determined number of times. Accordingly, the usage data
735 may be used to determine whether the surgical in-
strument or attachment has been used and whether the
number of uses has exceeded the maximum number of
permitted uses. In a further example embodiment, an at-
tempt to use a surgical instrument or attachment after
the maximum number of permitted uses has been
reached may generate an ERROR condition.

[0034] A controller within the electro-mechanical de-
vice 101, for example, as illustrated in Figure 1a, may be
configured to execute an operating program or algorithm
based on the read ID data 725. Such a controller is de-
scribed, for example, in U.S. -B-6793652 entitled "Elec-
tro-Mechanical Surgical Device" and U.S. -A-
2001031975 entitled "Electro-Mechanical Surgical De-
vice." The remote power console 102, for example, as
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illustrated in Figure 1a, may include a memory unit which
may be configured to store the operating programs or
algorithms for each available type of surgical instrument
or attachment, the controller selects and/or reads the op-
erating program or algorithm from the memory unit in
accordance with the ID data 725 read from the memory
unit 204 of an attached surgical instrument or attachment.
The operating programs or algorithms stored in the mem-
ory unit may be updated, added, deleted, improved or
otherwise revised as necessary. In a further example em-
bodiment, the serial number data 715 and/or usage data
735 may also be used to determine which of a plurality
of operating programs or algorithms is read or selected
from the memory unit. In a further example embodiment,
the operating program or algorithm may alternatively be
stored in the memory unit 204 of the surgical instrument
or attachment and transferred to the controller via the
data transfer cables 164. Once the appropriate operating
program or algorithm is read or selected by, or transmit-
ted to, the controller, the controller may cause the oper-
ating program or algorithm to be executed in accordance
with operations performed by the user, e.g., via the RCU
130. The controller may be electrically and logically con-
nected with one or more motors arranged in the remote
power console 102, for example, as illustrated in Figure
1a, and may be configured to control these motors in
accordance with the read, selected or transmitted oper-
ating program or algorithm.

[0035] According to a further example embodiment of
the presentinvention, surgical device 200 includes a sys-
tem configured to open and close the jaws 4a, 4b relative
to one another, and a system configured to drive the sta-
ples 201, 202 and to drive the cutting device 203. Exam-
ples of such systems are described in detail in U.S. B-
6443973, entitled "Electromechanical Driver Device For
Use With Anastomosing, Stapling and Resecting Instru-
ments," U.S. -B-6315184 , entitled "A Stapling Device
For Use With An Electromechanical Driver Device With
Anastomosing, Stapling, and Resecting Instruments,”
U.S. -B-6264087, entitled "Expanding Parallel Jaw De-
vice For Use With An Electromechanical Driver Device."
[0036] Figure 1fis an end view of an example embod-
iment of coupling 107 illustrated in Figure 1a. The cou-
pling 107 includes a first connector 444, a second con-
nector 448, a third connector 452 and a fourth connector
456, each rotatably secured to the coupling 107. Each
of the connectors 444, 448, 452 and 456 includes a re-
spective recess 446, 450, 454 and 458. As illustrated in
Figure 1f, each recess 446, 450, 454 and 458 may be
hexagonally shaped. It should be appreciated, however,
that the recesses 446, 450, 454 and 458 may have any
shape and configuration to non-rotatably couple and rig-
idly attach the connectors 444, 448, 452, 456 to respec-
tive drive shafts of a motor arrangement contained within
driver device 101 illustrated in Figure 1a. Complementary
projections may be provided on respective drive shafts
of the motor arrangement to thereby drive the drive ele-
ments of the flexible shaft 105. It should also be appre-
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ciated that the recesses may be provided on the drive
shafts and complementary projections may be provided
onthe connectors 444,448,452, 456. Any other coupling
arrangement configured to non-rotatably and releasably
couple the connectors 444, 448, 452, 456 and the drive
shafts of the motor arrangement may be provided. Cou-
pling 107 also includes contacts 500, 501 configured to
transfer additional voltage from the remote power con-
sole 102 through flexible shaft 105.

[0037] One of the connectors 444, 448, 452, 456 is
non-rotatably secured to the first drive shaft 152, and
another one of the connectors 444, 448, 452, 456 is non-
rotatably secured to the second drive shaft 154. The re-
maining two of the connectors engage with transmission
elements configured to apply tensile forces on the steer-
ing cables 156, 158, 160 and 162 to thereby steer the
distal end 109 of the flexible shaft 205. The data transfer
cable 164 is electrically and logically connected with data
connector 460. Data connector 460 includes, for exam-
ple, electrical contacts 462, corresponding to and equal
in number to the number of individual wires contained in
the data cable 164. First coupling 422 includes a key
structure 442 to properly orient the first coupling 422 to
a mating and complementary coupling arrangement dis-
posed on the housing 104. Such key structure 442 may
be provided on either one, or both, of the first coupling
422 and the mating and complementary coupling ar-
rangement disposed on the housing 104. First coupling
422 may include a quick-connect type connector, which
may be configured, for example, so that a simple pushing
motion engages the first coupling 422 to the housing 104.
Seals may be provided in conjunction with any of the
several connectors to provide a fluid-tight seal between
the interior of first coupling 422 and the environment.
[0038] Figure 1gis afront end view of the second cou-
pling 106 of flexible shaft 105. Second coupling 106 in-
cludes afirst connector 660 and a second connector 680,
each rotatably secured to the second coupling 106 and
each non-rotatably secured to a distal end of a respective
one of the first and second drive shafts 152, 154. A quick-
connect type fitting 645 is provided on the second cou-
pling 106 to detachably secure a surgical instrument or
attachment thereto. The quick-connect type fitting 645
may include, for example, a rotary quick-connect type
fitting, a bayonet type fitting, etc. A key structure 740 is
provided on the second coupling 106 to properly align
the surgical instrument or attachment to the second cou-
pling 106. The key structure or other arrangement to
properly align the surgical instrument or attachment to
the flexible shaft 105 may be provided on either one, or
both, of the second coupling 106 and the surgical instru-
ment or attachment. In addition, the quick-connect type
fitting may be provided on the surgical instrument or at-
tachment. A data connector 700, having electrical con-
tacts 720, is also provided in the second coupling 106.
Like the data connector 60 of first coupling 422, the data
connector 700 of second coupling 106 includes contacts
720 electrically and logically connected to the respective
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wires of data transfer cable 164 and contacts 462 of data
connector 460. Seals may be provided in conjunction with
the connectors 660, 680, 700 to provide a fluid-tight seal
between the interior of second coupling 106 and the en-
vironment. In a further example embodiment, electrical
contacts 620, 640 receive any additional voltage that may
be sent from the remote power console 102 to the surgical
instrument or device. In a further example embodiment,
the surgical instrument or device may use the additional
voltage provided by electrical contacts 620, 640 to charge
electrodes that may be included within the surgical in-
strument or device.

[0039] Figure 1h illustrates an example embodiment
of a wireless RCU 130 which provides the user with con-
trols for the electro-mechanical device 101 and the sur-
gical device 200. Wireless RCU 130 includes a steering
engage/disengage switch 312, the operation of which
controls the operation of one or more motors in order to
selectively engage and disengage the steering mecha-
nism. Wireless RCU 130 also may include a two-way
rocker 314 having first and second switches 316, 318
operable thereby. The operation of these switches 316,
318 controls certain functions of the electro-mechanical
surgical device 101 and any surgical instrument or at-
tachment attached to the flexible shaft 105 in accordance
with the operating program or algorithm corresponding
to the attached surgical instrument or attachment, if any.
For example, operation of the two-way rocker 314 may
control the advancement and retraction of the flexible
shaft 105. Wireless RCU 130 is provided with yet another
switch 320, the operation of which may further control
the operation of the electro-mechanical surgical device
101 and any surgical instrument or attachment attached
to the flexible shaft 20 in accordance with the operating
program or algorithm corresponding to the attached sur-
gicalinstrument or attachment, if any. For example, when
the surgical device 200 is attached to the flexible shaft
105, operation of the switch 320 may initiate the advance-
ment of staples into tissue between jaws 4a, 4b.

[0040] Wireless RCU 130 may also include a controller
322, which is electrically and logically connected with the
switches 302, 304, 306, 308 via line 324, with the switch-
es 316, 318 via line 326, with switch 312 via line 328 and
with switch 320 via line 330. Wireless RCU 130 may in-
clude indicators 108a’, 108b’, corresponding to the indi-
cators 108a, 108b of front panel 103, and adisplay device
110’, corresponding to the display device 110 of the front
panel 103. If provided, the indicators 108a’, 108b’ are
electrically and logically connected to controller 322 via
respective lines 332, 334, and the display device 110’ is
electrically and logically connected to controller 322 via
line 336. Controller 322 is electrically and logically con-
nected to a transceiver 338 via line 340, and transceiver
338 is electrically and logically connected to a receiver/
transmitter 342 via line 344. A power supply, forexample,
a battery, may be provided in wireless RCU 130 to power
the same. Thus, the wireless RCU 130 may be used to
control the operation of the electro-mechanical surgical
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device 101 and any surgical instrument or attachment
attached to the flexible shaft 105 via wireless link 160.
[0041] Wireless RCU 130 may include a switch 346
connected to controller 322 via line 348. Operation of
switch 346 transmits a data signal to the transmitter/re-
ceiver 146 of the remote power console 102, for example
as illustrated in Figure 1a, via wireless link 160. The data
signal may include, for example, identification data
uniquely identifying the wireless RCU 130. This identifi-
cation data may be used by a controller within the electro-
mechanical surgical or driver device 101 to prevent un-
authorized operation of the electro-mechanical driver de-
vice 101 and to prevent interference with the operation
of the electro-mechanical driver device 101 by another
wireless RCU. Each subsequent communication be-
tween the wireless RCU 130 and the electro-mechanical
driver device 101 may include the identification data.
Thus, the controller may discriminate between wireless
RCUs and thereby allow only a single, identifiable wire-
less RCU 130 to control the operation of the electro-me-
chanical driver device 101 and any surgical instrument
or attachment attached to the flexible shaft 105. In an-
other example embodiment, RCU 130 is connected to
remote power console 102, for example, as illustrated in
Figure 1a, via wires or an optical connection.

[0042] Figures 2ato 2e illustrates further example em-
bodiments of a surgical device 200’ having expandable
jaws that remain parallel. In such example embodiments,
surgical device 200’ includes a parallel separable jaw
system that has a lower jaw 40b and an upper jaw 40a
having a proximal end 220.

[0043] Referringto Figures 2c, 2d and 2e, the proximal
end 220 of the upper jaw 40a has a pair of threaded
vertical bores 225, through which extend a corresponding
pair of vertical shafts 227. Inner threads 226 of the vertical
bores 225 match outer threads 228 of the vertical shafts
227. The vertical shafts 227 engage a threaded upper
horizontal shaft 235 at a distal end 240 of the upper hor-
izontal shaft 235. Outer threads 237 of the upper hori-
zontal shaft 235 interlock with the outer threads 228 of
the vertical shafts 227. The upper horizontal shaft 235
has at a proximal end 242, an upper drive socket 244.
[0044] The example embodiments of the surgical de-
vice 200’ as illustrated in Figures 2a to 2e attaches to
coupling 106 of the electro-mechanical driver device 101
such that an upper drive socket 244 and a lower drive
socket 272, illustrated in Figure 2e, engages the flexible
shaft 105 at the distal end 109. Thus, rotation of the upper
horizontal shaft 235 is effected by rotation of the upper
drive socket 244 which is effected by rotation of the cor-
responding flexible drive shaft of flexible shaft 105. Clock-
wise or counter-clockwise rotation is achieved depending
on the direction of the corresponding motor within the
remote power console 102. Similarly, rotation of the lower
horizontal shaft 287 is effected by rotation of the lower
drive socket 272 which is effected by rotation of the cor-
responding flexible drive shaft of flexible shaft 105. Also,
the clockwise or counter-clockwise rotation of the lower
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horizontal shaft 287 is achieved depending on the direc-
tion of the corresponding motor within remote power con-
sole 102. Surgical device 200’ also includes contact
nodes 254’, 256’ which transfer additional voltage to sur-
gical device 200'.

[0045] Asiillustrated in Figures 2c and 2d, the surgical
device 200’ further includes a first sensor electrode 250
configured to electrically communicate via communica-
tion wires with afirst contact pad 251, which is configured
to electrically communicate with a second contact pad
via direct contact, which is configured to electrically com-
municate via communications wires with a first contact
node 254, as illustrated in Figures 2c and 2d. Similarly,
the surgical device 200’ further includes a second sensor
electrode 252 configured to electrically communicate via
communication wires with a second contact node 256.
The contact nodes 254, 256 are configured to electrically
communicate with communication wires in the electro-
mechanical driver device 101 to form a sensor circuit,
such that when the upper jaw 40a and the lower jaw 40b
are clamped together, the sensor electrodes 250,252 are
in contact, the sensor circuit is closed, and the surgeon
is alerted via other circuit components to the clamped
position of the jaws 40a, 40b, and is therefore informed
that it is safe and/or appropriate to active the stapling
mechanism.

[0046] The example embodiment illustrated may in-
clude a wedge pushing system within lower jaw 40b. Fig-
ures 2c and 2d show the wedge pushing system including
a replaceable tray or cartridge 275 housing one or more
fastening staples, and an upper jaw 40a one or more
staple guides 284 corresponding to the staples 280. Each
of the staples 280 has a butt 282 protruding below the
tray 275 and a pair of prongs 284 extending to the top of
the tray 275. The wedge pushing system further includes
a wedge guide, or channel 286, illustrated in Figure 2e,
extending beneath the tray 275. Within the channel 286
extends a threaded lower horizontal shaft 287 having out-
er threads 288. Upon the lower horizontal shaft 287 is
arranged a wedge 289 having a sloped top face 290, a
horizontal threaded bore 292 coaxial with the channel
286, having inner threads 293 matching the outer threads
288 of the lower horizontal threaded shaft 287, and an
upwardly extending cutting member 277.

[0047] Figures 2f to 2k illustrate various electrode
and/or stapling mechanism configurations associated
with the surgical device 200’ illustrated in Figures 2a to
2e. Figures 2f is a side view of the jaws 40a, 40b. As
illustrated in Figure 2f, the surgical device 200’ includes
electrodes 30 disposed over lower jaw 40b, a pierceable
ampullae 32c, which may be similar to pierceable am-
pullae 5 described above, and sensors 250, 252. Elec-
trodes 30 protrude from the lower jaw 40b and are applied
toand may pierce tissue placed between the jaws in order
to anastomose the tissue. Accordingly, the electrodes 30
may be rigid and conductive in regard to the material
used for their construction. The electrodes 30 may also
have features that may enhance tissue penetrating at-
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tributes and electrical contact between any opposing
electrodes. Various configurations may be provided to
enhance contact with tissue where electrode height,
width and density of spacing are adjusted in order to ac-
commodate various tissue thickness and texture. The
electrodes 30 are charged through voltage sent from re-
mote power console 102 through leads 166, 168 of flex-
ible shaft 105. Contact nodes 254, 256’ electrically con-
nect to electrical contacts 620, 640 of coupling 106 and
current flows through to electrodes 30. As described
above, electrical contacts 620,640 are electrically con-
nectedto leads 166, 168 of the flexible shaft 105. Sensors
250, 252 monitor the amount of heat generated by the
charging of electrodes 30 and duration of application.
Sensors 250, 252 transfer signals to the remote power
console 102 which provides the user with information re-
garding current conditions related to the operation of the
surgical device 200'.

[0048] Figure 2g illustrates the electrodes 30 used in
conjunction the wedge pushing system as described
above. In this example embodiment, the wedge pushing
systemis similar the wedge pushing system as described
with reference to Figures 2e to 2d. The wedge pushing
system is operated in conjunction with the electrodes 30
in order to coagulate and/or anastomose tissue between
the parallel jaws 40a, 40b.

[0049] Figure 2h illustrates an electrode configuration
of another example embodiment of the presentinvention.
As illustrated electrodes 30 are disposed over the inner
face of the lower jaw 40b. The electrodes 30 are charged
positively and receptacles 20 are negatively charged
(ground) and configured for alignment with electrodes
30. This configuration induces current to flow from lower
jaw 40b to the upper jaw 40a when the jaws 40a, 40b are
closed. The amount of RF energy transferred between
jaws 40a, 40b may be varied depending upon whether
staples are used in conjunction with the electrodes, as
illustrated in Figure 2i, or if the anastomose is performed
solely through the use of the electrode configuration. In
an example embodiment, the electrodes 30 and recep-
tacles 20 electrically communicate with the remote power
console 102 through contact nodes 254’, 256’ as de-
scribed above in reference to Figures 2f and 2g. As de-
scribed above with reference to Figure 2g, Figure 2i il-
lustrates the electrode configuration illustrated in Figure
2h used in conjunction with the wedge pushing system
which provides a stapling mechanism.

[0050] Figure 2j illustrates yet another example em-
bodiment of the present invention is illustrated. The elec-
trode configuration illustrated in Figure 2j provides ultra-
sonic energy which is transmitted through ultrasonic res-
onator pins 27 which are configured on the inner surface
ofthe lower jaw 4b. Similar to the electrode configurations
described above, the ultrasonic pins 27 may be config-
ured in various formations conducive to the type and form
of the tissue which is placed between the jaws for coag-
ulation, anastomosing and/or cutting. In addition to the
ultrasonic resonator pins 27, the lower jaw 4b also in-
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cludes an ultrasonic transducer 25. The ultrasonic trans-
ducer 25 generates the ultrasonic energy that resonates
through the pins 27. The ultrasonic resonator pins 27
may be used with or without staples, as described with
regard to the electrode configurations above, enable the
reduction of the number of staples used or the elimination
thereof and lessen the mechanical force needed in order
to complete coagulation and cutting. The ultrasonic en-
ergy use in this example embodiment may be transmitted
through contact nodes 254’, 256’ as described in the fore-
going example embodiments.

[0051] Figure 2k illustrates yet another example em-
bodiment of the present invention in which electrodes 29
are configured as surgical barbs. The configuration of
electrodes 29 provide for an improved configuration for
penetrating tissue. The electrodes 29 may follow the po-
larity schemes described above in order apply RF energy
to the tissue. The electrodes 29 may be used as illustrat-
ed with electrodes arranged on the lower jaw 40b only.
However this surgical barb type electrode may also be
arranged on the inner surface of the upper jaw 40a in
order to provide even more effective penetrating results.
Furthermore, as described above with reference to Fig-
ure 2f , a pierceable ampulla 32¢c may be incorporated in
the upper jaw 40a and used to induce hemostasis. The
electrodes 29 receive the RF energy through contact
nodes 254’, 256’ as described in the foregoing example
embodiments.

[0052] Figure 3a is a view of an example electrode/
staple configuration which may be disposed on the inner
surface of lower jaw 4a or lower jaw 40a. As illustrated,
in this example embodiment, this configuration includes
two rows of electrodes 30a, 30b, two rows of staples 32a,
32b and a cutting device 34. The cutting device 34 is
between the rows of staples 32a, 32b, and electrodes
30a, 30b is outside of the rows of staples 32a, 32b. The
polarities 36 associated with the respective electrodes
are indicated to the left of electrodes 30a. In this example
embodiment, the polarities 36 of the electrodes alternate
between positive ("+") and negative ("-") along the vertical
row of electrodes. In operation, the RF energy applied to
the electrodes corresponds the polarities as indicated.
The alternating polarities allow for current to pass from
one electrode to another where the current travels par-
allel to the electrode members 30a, 30b. In an alternative
example embodiment, each row of electrodes may be
either all positive or all negative. In this example embod-
iment, corresponding contacts of opposite polarity may
be provided on the upper jaw 4b.

[0053] Figure 3b illustrates the electrode and staple
configuration of Figure 3a on the lower jaw 40b. The ex-
ample embodiment illustrated in Figure 3b includes the
rows of electrodes 30a and 30b which during operation
receive their charge via current supplied through leads
166, 168 of flexible shaft 105 from the remote power con-
sole 102, as described above. The polarities associated
with the rows of electrodes 30a, 30b may vary as de-
scribed above and illustrated in Figure 3a. In one example
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embodiment, the user controls the movement of flexible
shaft 105, the actuation of jaws, the movement of staples
and the polarities and charge associated with the elec-
trodes by using RCU 130 in conjunction with remote pow-
er console 102.

[0054] The configuration illustrated in Figure 3a may
be placed on the inner surface of the lower jaw 4b, 40b
or disposed on both jaws of surgical device 200. The
electrodes 30a, 30b provided may be bipolar and may
be arranged in various configurations which create either
alternating or opposing polarities as explained below in
the various example embodiments described. In opera-
tion, the present invention may be used with one row of
staples or no staples to enable the closure of tissue.
[0055] If the configuration illustrated in Figure 3a is
used on the inner surfaces of both jaws 4a, 4b, the po-
larities of electrodes may be the same for both jaws 4a,
4b which may allow current to flow parallel to the respec-
tive columns of electrodes. Alternatively, the polarities of
the electrodes may be switch between the jaws 4a, 4b,
where opposite polarities may exist for the respective
corresponding electrode columns between the jaws 4a,
4b which may allow current to flow between jaws 4a, 4b
once they are in a closed position.

[0056] Another example embodiment is illustrated in
Figure 3c, in which two rows of electrodes 30a and 30b
are illustrated without any staples or stapling configura-
tion. The example embodiment illustrated in Figure 3c
solely involves the use of electrodes which may induce
an appropriate level of heat in order to coagulate tissue
during operation. Figure 3d illustrates an alternative elec-
trode configuration. The electrodes are arranged with two
electrode rows on each side of cutting device 34. Figure
3e illustrates the dual row of electrode configuration 30a,
30b on the inner surface of lower jaw 40b.

[0057] In another example embodiment of the present
invention, staple lines may be removed from the elec-
trode configuration as illustrated in Figures 3c and 3d.
Figure 3d illustrates four rows of electrodes 30a, 30b
where two columns are placed on each side of the cutting
device 34. The electrodes may have alternating polarities
of RF energy applied in order to produce a current flow.
Polarities may alternate vertically, or an entire column of
electrodes may be positively charged and the respective
adjacent column may be negatively charged in order to
induce current flow between the two columns on each
respective side of cutting device 34. As described with
the electrode configuration illustrated in Figure 3a, the
electrode configurations illustrated in Figures 3c and 3d
may be placed on both inner surfaces of jaws 4a, 4b.
Also, the upper jaw 4a may incorporate pierceable am-
pulla and function, as described above, with electrodes
30 as illustrated in Figure 2f. In the example embodi-
ments, described above, electrodes configured to pierce
tissue are illustrated. Of course, it is also possible to use
surface-type electrodes to perform coagulation and/or
anastomosing.

[0058] Figures 4a and 4b illustrate two alternative ex-
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ample embodiments of surgical device 200 according to
the present invention. The first example embodiment, il-
lustrated in Figure 4a, includes a separating jaw system
including a lower jaw 4b, an upper jaw 4a and a coupling
11. Coupling 11 includes two hexagonal shaped sockets
556a, 556b into which coupling 106 of flexible shaft 105
fits. Each of the sockets is formed in the end of a corre-
sponding horizontal turning shaft 558a, 558b. The upper
horizontal turning shaft 558a is coupled, by a transverse
gearing member, to a threaded vertical shaft 560 which
extends through a correspondingly threaded bore 562 of
the upper jaw 4a. The upper jaw 4a has a linear track
coupling means 566 which corresponds and couples to
a linear track 568 formed in the side of the interface end
member 554 which is opposite the driver coupling sock-
ets 556a, 556b. Subsequent turning of the upper hori-
zontal turning shaft 558a causes the vertical turning shaft
560 to turn. As this shaft 560 turns, the upper jaw 4arides
up and down within the track of the end member 554.
[0059] The lower horizontal turning shaft 558b extends
axially through the lower jaw 4b, which, in turn is fixed to
the proximal end member 554. Mounted around this ax-
ially extending shaft 558b is a wedge driver mechanism
566 which includes a threaded bore. This threaded mem-
ber 566 is locked within a track 567, which prevents the
member 566 from rotating when the shaft 558b turns.
Rather, the wedge member 566 rides linearly along the
track 567 and along the threading of the shaft 558b.
Mounted within a recess 568 in the face of the lower jaw
4b which opposes the upper jaw 4a directly above the
wedge member 566 is a replaceable tray of staples. The
wedge driver has a sloped frontal surface 572 which con-
tacts the staples 282 and causes it to be driven upwardly.
When the upper jaw 4a is in close proximity to the lower
jaw 4b, the staples are closed when they contact the op-
posing face of the upper jaw 4a by the action of staple
closing guide recesses 576 formed therein.

[0060] At the distal tip of the upper and lower jaws are
two opposing magnetic sensors 578a, 578b, each cou-
pled to a circuit component which connects to the electro-
mechanical driver 102 via flexible shaft 105. When the
jaws come together, the circuit is closed, and indicators
108a and 108b provide a signal indicating that the staples
may be safely fired.

[0061] Referring now Figure 4b, another example em-
bodiment of the surgical device 200 of the presentinven-
tion is described. In the example embodiment, the cou-
pling 11 is substantially equivalent to the first example
embodiment. As before, the shafts of the driver compo-
nent turn rotating members within the attachment. In this
example embodiment however, both turning members
558a, 558b are horizontal. Mounted to the shaft interfac-
ing member is a fixed lower jaw 4b and a moving upper
jaw 4a. In this example embodiment, the upper jaw 4a is
mounted to the lower jaw 4b by a spring loaded pivot,
which biases the upper jaw 4a into an open disposition
relative to the lower jaw 4b. Mounted to the upper turning
shaft however, is a linearly tracked cuff 587 which seats
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around the upper and lower jaw, the advancement of
which causes the jaws to come together. The lower jaw
includes the same staple 574 tray recess and linearly
driven threaded wedge staple pushing mechanism 566.
Also, the electromagnetic sensor and circuit of the first
example embodiment is included to indicate to the sur-
geon when the section of tissue has been fully clamped
and the staples should be driven.

[0062] More particularly, after the surgeon has resect-
ed the diseased portion of the tissue, the end of the tissue
is placed between the jaws of the attachment. By actu-
ating a trigger and driving the upper shaft, the cuff mem-
ber 587 advances axially along the outside of the upper
and lower jaws 4a, 4b, thus closing the upper jaw onto
the tissue and lower jaw. Once fully closed, the electro-
magnetic sensor circuit indicates to the surgeon operator
that the staples may be fired, and correspondingly, ac-
tuation of the second trigger causes the wedge driver to
advance and drive the staples through the tissue section.
Reverse rotation of the motor for the upper turning shaft
causes the cuff to retract and the upper jaw to open, thus
releasing the now-sealed tissue end.

[0063] The surgical device 200 as illustrated in Figures
4a and 4b may also include electrodes used either in
conjunction with the stapling mechanism or alone. Figure
4b illustrates a row of electrodes 30 disposed along the
lower jaw 4b. The electrodes 30 may receive RF energy
through contacts 553, 555, similar to the energy transfer
to the electrodes of the surgical device 200’ as described
above. Furthermore, the example embodiments illustrat-
ed in Figures 4a and 4b may include pierceable ampullae
as described above with reference to Figures 1d and 2f.
The surgical device 200 as illustrated in Figures 4a and
4b, may incorporate the various electrode and/or stapling
configurations described above with reference to Figures
3ato 3e.

[0064] Figure 5a is a perspective view of the present
invention. Upper jaw 4a and lower jaw 4b are attached
to a shaft 11 which connects to a electro-mechanical de-
vice 6. In operation, these jaws 4a, 4b are closed in order
to coagulate and cut tissue positioned between them. As
illustrated, the jaws 4a, 4b are attached to a first end of
shaft 11 wherein the second end of shaft 11 connects to
the electro-mechanical device 6. The electro-mechanical
device 6 controls the movement of shaft 11 and jaws 4a,
4b. The shaft 11 may be flexible or rigid and may enable
the mechanical actuation of the jaws 4a, 4b. The jaws
4a, 4b may include electrode members 3a, 3b on the
inner surface of lower jaw 4b, or the electrode members
3a, 3b may be provided on both jaws 4a and 4b. The
electrode members 3a, 3b provided on the lower jaw 4b
may be bipolar and may be arranged in various config-
urations which create either alternating or opposing po-
larities. In operation, the present invention may be used
with one row of staples or no staples to enable the closure
of tissue. The jaws 4a, 4b mechanically and electrically
accomplish the desired functions, i.e., cutting and coag-
ulating tissue.
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[0065] The second end of the shaft 11, illustrated in
Figure 5a, connects to electro-mechanical device 6, il-
lustrated in Figure 5b, at a shaft connection 7. The shaft
11 includes cables which transmit signals that control the
movement of the DLU and the actuation of jaws 4a, 4b.
[0066] Figure 5b illustrates other components of front
panel 9, including a display device 8 and indicators 10a,
10b which provide positioning information to the user.

[0067] Figure 6 illustrates an electrode configuration
according to the present invention. This electrode con-
figuration may be provided on the inner surface of lower
jaw 4b or on both jaws 4a, 4b. The inner surface of lower
jaw 4b includes two columns of electrode members 3a,
3b, two staple lines 2a, 2b and a cutting blade 12. The
cutting blade 12 is between the staple lines 2a, 2b and
electrode members 3a, 3b is outside of the staple lines
2a, 2b. The polarities associated with the respective elec-
trodes are indicated to the left of electrode members 3a.
The polarities of the electrodes alternate between + and
- along the vertical column of electrodes. In operation,
the RF energy applied to the electrodes corresponds the
polarities as indicated. The alternating polarities allow for
current to pass from one electrode to another where the
current travels parallel to the electrode members 3a, 3b.
[0068] The upper jaw 4a may incorporate pierceable
ampulla 5, shown in Figure 5a, which may contain fluid
for hemostasis. This fluid or matter, e.g., collagen, fibrin,
dye, matter configured to effect anastomosis, matter con-
figured to seal tissue and matter configured to effect he-
mostasis, etc., may be released when the jaws 4a, 4b
are closed and the electrode members 3a, 3b pass
through the tissue and into the ampulla 5 thus releasing
the fluid. Simultaneously, the electrode members 3a, 3b
are activated and tissue may be coagulated to induce
hemostasis. Sensors may be configured and arranged
to monitor the amount of heat provided and duration of
application. In another example embodiment, while the
current is passing between the electrode members 3a,
3b, a driver may advance to form two single rows of sta-
ples 2a, 2b on either side of the cutting blade 12. In each
of these example embodiments, the stapling mechanism
includes a replaceable tray of open staples set within the
lower jaw 4b and a set of corresponding staple guides
within the upper jaw 4a, such that when the linear clamp-
ing mechanism is in a closed position, the open staples
immediately oppose the corresponding staple guides.
The stapling mechanism further includes a wedge push-
ing system whereby once the linear clamping mechanism
is in a closed position, a wedge riding in a channel below
the tray of open staples is pushed through the channel.
As the wedge moves through the channel, a sloping sur-
face of the wedge pushes the open staples against the
corresponding staple guides, thereby closing the staples.
After the staples have been closed, the wedge is pulled
back through the channel. The second drive extension
pushes or pulls the wedge through the channel, depend-
ing on the turning direction of the corresponding motor
in the electro-mechanical driver, by engaging a threaded
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horizontal shaft upon which the wedge, having a match-
ing inner thread, rides.

[0069] If the configuration illustrated in Figure 6 is pro-
vided on the inner surfaces of both jaws 4a, 4b, the po-
larities of electrode members may be the same for both
jaws 4a, 4b which may allow current to flow parallel to
the respective columns of electrodes. Alternatively, the
polarities of the electrode members may be switch be-
tween the jaws 4a, 4b, where opposite polarities would
exist for the respective corresponding electrode columns
between the jaws 4a, 4b which would allow current to
flow between jaws 4a, 4b once they are in a closed po-
sition.

[0070] In another example embodiment of the present
invention, staple lines may be removed from the elec-
trode configuration as illustrated in Figure 7. Figure 7
illustrated four rows of electrode members 3a, 3b, includ-
ing two columns are placed on each side of the cutting
blade 12. The electrode members may have alternating
polarities of RF energy applied in order to produce a cur-
rent flow. Polarities may alternate vertically or an entire
column of electrodes may be positively charged and the
respective adjacent column may be negatively charged
in order to induce current flow between the two columns
on each respective side of cutting blade 12. As described
with reference to the electrode configuration illustrated
in Figure 6, the electrode configuration illustrated in Fig-
ure 7 may be placed on both inner surfaces of jaws 4a,
4b. Also, the upper jaw 4a may incorporate pierceable
ampulla and function, as described above, with electrode
members 3a, 3b as illustrated in Figure 7.

[0071] Figure 8 is a side view of the jaws 4a, 4b. The
electrode members 3 protrude from the lower jaw 4b and
are applied to tissue placed between the jaws in order to
perform anastomosing, sealing and/or stapling. Accord-
ingly, the electrodes may be rigid, flexible, elastic, ine-
lastic, planar, non-planar, etc., with regard to the material
used for their construction. The electrode members 3
may also have features that may enhance tissue pene-
trating attributes and electrical contact between any op-
posing electrodes. Various configurations may be em-
ployed to enhance contact with tissue where electrode
height, width and density of spacing are adjusted in order
to accommodate various tissue thickness and texture.
[0072] Figure 9 illustrates an electrode configuration
of another example embodiment of the present invention.
As illustrated electrode members 15 are disposed over
the inner face of the lower jaw 4b. The electrodes 15 are
charged positively and receptacles 20 are negatively
charged (ground) and configured to align with electrodes
15. This configuration induces current to flow from lower
jaw 4b to the upper jaw 4a when the jaws 4a, 4b are
closed. The amount of RF energy transferred between
jaws 4a, 4b may be varied depending upon whether sta-
ples are used in conjunction with the electrodes or if the
anastomose is performed solely through the use of the
electrode configuration.

[0073] Figure 10 illustrates another example embodi-
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ment of the present invention. The electrode configura-
tion illustrated in Figure 10 provides ultrasonic levels of
energy which are transmitted through ultrasonic resona-
tor pins 27 which are configured on the inner surface of
the lower jaw 4b. Similar to the electrodes described
above, the ultrasonic pins 27 may be configured in vari-
ous formations conducive to the type and form of the
tissue which is placed between the jaws for coagulation,
anastomosing and/or cutting. In addition to the ultrasonic
resonator pins 27, the lower jaw 4b also includes an ul-
trasonic transducer 25. The ultrasonic transducer 25 is
configured to generate the ultrasonic energy that reso-
nates through the pins 27. The ultrasonic resonator pins
27 may be used with or without staples and as described
above with reference to the electrode configurations, en-
able the reduction of the number of staples used and
lessen the mechanical force necessary in order to com-
plete coagulation and cutting.

[0074] Figure 11 illustrates another example embodi-
ment of the presentinvention. The electrodes 29 are con-
figured as surgical barbs. The configuration of electrodes
29 provide for an improved configuration for penetrating
tissue. The electrodes 29 may follow the polarity
schemes described above in order to apply RF energy
to the tissue. The electrodes 29 may be used as illustrat-
ed with electrodes arranged on the lower jaw 4b only,
however this surgical barb type electrode may be ar-
ranged on the inner surface of the upper jaw 4a in order
to provide even more effective penetrating results. Fur-
thermore, as described above, pierceable ampulla 5 may
be provided in the upper jaw 4a and used to induce he-
mostasis.

[0075] Although example embodiments of the present
invention have been described and disclosed in detail
herein, it should be understood that this invention is in
no sense limited thereby and that its scope is to be de-
termined by that of the appended claims.

Claims

1. An electro-mechanical surgical device, comprising:
afirst jaw (4a, 40a); a second jaw (4b, 40b) opposing
the first jaw (4a, 40a), the first jaw (4a, 40a) and the
second jaw (4b, 40b) configured to clamp tissue
therebetween ; a plurality of ultrasonic resonator
pins (27) arranged on at least one of the first jaw (4a,
40a) and the second jaw (4b, 40b); and an ultrasonic
transducer (25) configured to supply ultrasonic en-
ergy to the plurality of ultrasonic resonator pins (27);
characterized in that at least one of the upper jaw
(4a, 40a) and the lower jaw (4b, 40b) includes at
leastone pierceable ampulla (5, 32c) containing mat-
ter, the ampulla (5, 32c¢) configured to release the
matter when the first jaw (4a, 40a) and the second
jaw (4b, 40b) are in a closed position and the at least
one pin (27) passes through the tissue clamped be-
tween the first jaw (4a, 40a) and the second jaw (4b,
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40b) into the atleast one pierceable ampulla (5, 32c).

The electro-mechanical surgical device according to
claim 1, wherein the matter includes at least one of
collagen, fibrin, dye, matter configured to effect
anastomosis, matter configured to seal tissue and
matter configured to effect hemostasis.

The electro-mechanical surgical device according to
claim 1, further comprising at least one sensor (205,
206) configured to sense temperature of the tissue.

The electro-mechanical surgical device according to
claim 3, wherein the sensor (205, 206) is configured
to transmit a signal to indicate the temperature of the
tissue.

The electro-mechanical surgical device according to
claim 1, further comprising a stapling device config-
ured to staple tissue clamped between the first jaw
and the second jaw.

The electro-mechanical surgical device according to
claim 6, further comprising a cutting device (34) con-
figured to cut the tissue clamped between the first
jaw and the second jaw.

An electro-mechanical surgical system according to
any preceding claim, further comprising an elongat-
ed shaft (105) having a distal end (109) configured
to detachably couple with the surgical instrument.

The electro-mechanical surgical system according
to claim 7, wherein the elongated shaft is configured
to detachably couple with the surgical instrument via
at least one of a rotary quick-connect fitting, a bay-
onet fitting, a threaded coupling, a permanent cou-
pling and an integral connector.

An electro-mechanical surgical device, comprising:
afirstjaw (4a, 40a); a second jaw (4b, 40b) opposing
the first jaw, the first jaw (4a, 40a) and the second
jaw (4b, 40b) configured to clamp tissue therebe-
tween; a plurality of electrodes (3a, 3b, 30) arranged
on at least one of the first jaw (4a, 40a) and the sec-
ond jaw (4b, 40b), the plurality of electrodes (3a, 3b,
30) including at least one first electrode and at least
one second electrode adjacent to the first electrode ;
and an arrangement configured to supply electrical
energy to the electrodes so that the first electrode
has a polarity opposite a polarity of the second elec-
trode; characterized in that atleast one of the upper
jaw and the lower jaw includes at least one pierce-
able ampulla (5, 32c) containing matter, the ampulla
(5, 32c) configured to release the matter when the
first jaw (4a, 40a) and the second jaw (4b, 40b) are
inaclosed position and atleast one electrode passes
through the tissue clamped between the firstjaw (4a,
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40a) and the second jaw (4b, 40b) into the at least
one pierceable ampulla (5, 32c).

The electro-mechanical surgical system according
to claim 9, wherein the plurality of electrodes in-
cludes a plurality of first electrodes arranged in a row
(30a) and a plurality of second electrodes arranges
in a row parallel (30b) to the row of first electrodes.

The electro-mechanical surgical system according
to claim 9, wherein the plurality of electrodes in-
cludes a plurality of first electrodes and a plurality of
second electrodes arranged alternatingly in at least
one row.

Patentanspriiche

1.

Elektromechanische chirurgische Vorrichtung, um-
fassend: eine erste Backe (4a, 40a); eine zweite
Backe (4b, 40b) gegeniiber der ersten Backe (4a,
40a), wobei die erste Backe (4a, 40a) und die zweite
Backe (4b, 40b) konfiguriert sind, um Gewebe da-
zwischen zu klemmen; eine Vielzahl von Ultraschall-
resonator-Stiften (27), die auf mindestens einer der
ersten Backe (4a, 40a) und der zweiten Backe (4b,
40b) angeordnet sind; und einen Ultraschalltransdu-
cer (25), der konfiguriert ist, um Ultraschallenergie
an die Vielzahl von Ultraschallresonator-Stifte (27)
zu liefern, dadurch gekennzeichnet, dass minde-
stens eine der oberen Backe (4a, 40a) und der un-
teren Backe (4b, 40b) mindestens eine durchstech-
bare Ampulle (5, 32c) umfasst, die Material enthalt,
wobei die Ampulle (5, 32c) konfiguriert ist, um das
Material freizugeben, wenn sich die erste Backe (4a,
40a) und die zweite Backe (4b, 40b) in einer ge-
schlossenen Position befinden und der mindestens
eine Stift (27) durch das Gewebe , das zwischen der
ersten Backe (4a, 40a) und der zweiten Backe (4b,
40b) geklemmt ist, in die mindestens eine durch-
stechbare Ampulle (5, 32c) verlauft.

Elektromechanische chirurgische Vorrichtung nach
Anspruch 1, wobei das Material mindestens eines
aus Kollagen, Fibrin, Farbstoff, Material, das konfi-
guriert ist, um Anastomose hervorzurufen, Material,
das konfiguriert ist, um Gewebe abzudichten, und
Material, das konfiguriert ist, um Hamostase hervor-
zurufen, umfasst.

Elektromechanische chirurgische Vorrichtung nach
Anspruch 1, weiter umfassend mindestens einen
Sensor (205, 206), der konfiguriert ist, um die Tem-
peratur des Gewebes zu messen.

Elektromechanische chirurgische Vorrichtung nach
Anspruch 3, wobei der Sensor (205, 206) konfiguriert
ist, um ein Signal zu Ubermitteln, um die Temperatur

10

15

20

25

30

35

40

45

50

55

13

des Gewebes anzuzeigen.

Elektromechanische chirurgische Vorrichtung nach
Anspruch 1, weiter umfassend eine Klammervorrich-
tung, die konfiguriert ist, um das Gewebe, das zwi-
schen der ersten Backe und der zweiten Backe ge-
klemmt ist, zu klammern.

Elektromechanische chirurgische Vorrichtung nach
Anspruch 6, weiter umfassend eine Schneidevor-
richtung (34), die konfiguriert ist, um das Gewebe,
das zwischen der ersten Backe und der zweiten Bak-
ke geklemmt ist, zu schneiden.

Elektromechanisches chirurgisches System nach
einem der vorhergehenden Anspriche, weiter um-
fassend einen verlangerten Schaft (105) mit einem
distalen Ende (109), der konfiguriertist, um abnehm-
bar mit dem chirurgischen Instrument gekoppelt zu
werden.

Elektromechanisches chirurgisches System nach
Anspruch 7, wobei der verlangerte Schaft konfigu-
riert ist, um abnehmbar mit dem chirurgischen In-
strument Uber mindestens eines eines drehenden
Schnellverbindungsanschlusses, einer Bajonettbe-
festigung, einer mit einem Gewinde versehenen
Kopplung, einer permanenten Kopplung und eines
integralen Verbindungsgliedsgekoppelt zu werden.

Elektromechanische chirurgische Vorrichtung, um-
fassend: eine erste Backe (4a, 40a); eine zweite
Backe (4b, 40b) gegenuber der ersten Backe, wobei
die erste Backe (4a, 40a) und die zweite Backe (4b,
40b) konfiguriert sind, um Gewebe dazwischen zu
klemmen; eine Vielzahl von Elektroden (3a, 3b, 30),
die auf mindestens einem der ersten Backe (4a, 40a)
und der zweiten Backe (4b, 40b) angeordnet ist, wo-
bei die Vielzahl von Elektroden (3a, 3b, 30) minde-
stens eine erste Elektrode und mindestens eine
zweite Elektrode neben der ersten Elektrode um-
fasst; und eine Anordnung, die konfiguriert ist, um
elektrische Energie an die Elektroden zu liefern, so
dass die erste Elektrode eine Polaritat aufweist, die
einer Polaritat der zweiten Elektrode gegeniber
liegt, dadurch gekennzeichnet, dass mindestens
eine der oberen Backe und der unteren Backe min-
destens eine durchstechbare Ampulle (5, 32c) um-
fasst, die Material enthalt, wobei die Ampulle (5, 32c)
konfiguriert ist, um das Material freizugeben, wenn
sich die erste Backe (4a, 40a) und die zweite Backe
(4b, 40b) in einer geschlossenen Position befinden
und mindestens eine der Elektroden durch das Ge-
webe, das zwischen der ersten Backe (4a, 40a) und
der zweiten Backe (4b, 40b) geklemmt ist, in die min-
destens eine durchstechbare Ampulle (5, 32c) ver-
lauft.
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10. Elektromechanisches chirurgisches System nach

11.

Anspruch 9, wobei die Vielzahl von Elektroden eine
Vielzahl von ersten Elektroden umfasst, die in einer
Reihe (30a) angeordnet sind, und eine Vielzahl von
zweiten Elektroden, die in einer Reihe (30b) ange-
ordnet sind, die parallel zur Reihe der ersten Elek-
troden ist.

Elektromechanisches chirurgisches System nach
Anspruch 9, wobei die Vielzahl von Elektroden eine
Vielzahl von ersten Elektroden und eine Vielzahl von
zweiten Elektroden umfasst, die abwechselnd in
mindestens einer Reihe angeordnet sind.

Revendications

Dispositif chirurgical électromécanique, compre-
nant: une premiére machoire (4a, 40a); une seconde
machoire (4b, 40b) opposée a la premiére machoire
(4a, 40a), la premiere machoire (4a, 40a) et la se-
conde machoire (4b, 40b) étant configurées pour
pincer le tissu entre elles ; une pluralité de broches
de résonateur ultrasonore (27) agencées sur au
moins l'une de la premiére machoire (4a, 40a) et de
la seconde machoire (4b, 40b) ; et un transducteur
ultrasonore (25) configuré pour alimenter en énergie
ultrasonore la pluralité de broches de résonateur ul-
trasonore (27) ; caractérisé en ce qu’au moins une
delaméchoire supérieure (4a, 40a) et de laméchoire
inférieure (4b, 40b) comprend au moins une ampou-
le pergable (5, 32c) contenant une substance, 'am-
poule (5, 32c) étant configurée pour libérer la subs-
tance lorsque la premiére machoire (4a, 40a) et la
seconde machoire (4b, 40b) sont dans une position
fermée etl’au moins une broche (27) passe a travers
le tissu pincé entre la premiére machoire (4a, 40a)
et la seconde machoire (4b, 40b) a I'intérieur de I'au
moins une ampoule pergable (5, 32c).

Dispositif chirurgical électromécanique selon la re-
vendication 1, dans lequel la substance comprend
au moins un parmi le collagéne, la fibrine, un colo-
rant, une substance congue pour réaliser une anas-
tomose, une substance congue pour sceller un tissu
et une substance congue pour réaliser une hémos-
tase.

Dispositif chirurgical électromécanique selon la re-
vendication 1, comprenant en outre au moins un cap-
teur (205, 206) configuré pour détecter la tempéra-
ture du tissu.

Dispositif chirurgical électromécanique selon la re-
vendication 3, dans lequel le capteur (205, 206) est
configuré pour transmettre un signal pour indiquer
la température du tissu.
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Dispositif chirurgical électromécanique selon la re-
vendication 1, comprenant en outre un dispositif
d’agrafage configuré pour agrafer le tissu pincé entre
la premiére machoire et la seconde machoire.

Dispositif chirurgical électromécanique selon la re-
vendication 6, comprenant en outre un dispositif de
coupe (34) configuré pour couper le tissu pincé entre
la premiére machoire et la seconde machoire.

Systéme chirurgical électromécanique selon l'une
des revendications précédentes, comprenant en
outre une tige allongée (105) comportant une extré-
mité distale (109) configurée pour se coupler de ma-
niére détachable avec I'instrument chirurgical.

Systéme chirurgical électromécanique selon la re-
vendication 7, dans lequel la tige allongée est con-
figurée pour se coupler de maniére détachable avec
I'instrument chirurgical par le biais d’au moins I'un
d’un raccord a branchement rapide rotatif, d’'un rac-
cord a baionnette, d'un raccord fileté, d’'un raccord
permanent et d’'un connecteur intégral.

Dispositif chirurgical électromécanique, compre-
nant : une premiére machoire (4a, 40a) ; une secon-
de machoire (4b, 40b) opposée a la premiere ma-
choire, la premiére machoire (4a, 40a) et la seconde
machoire (4b, 40b) étant configurées pour pincer le
tissu entre elles ; une pluralité d’électrodes (3a, 3b,
30) agencées sur au moins I'une de la premiére ma-
choire (4a, 40a) et de la seconde machoire (4b, 40b),
la pluralité d’électrodes (3a, 3b, 30) comprenant au
moins une premiére électrode et au moins une se-
conde électrode adjacente a la premiére électrode ;
et un agencement configuré pour alimenter en éner-
gie électrique les électrodes de telle sorte que la pre-
miéere électrode ait une polarité opposée a une po-
larité de la seconde électrode ; caractérisé en ce
qu’au moins I'une de la machoire supérieure et de
la machoire inférieure comprend au moins une am-
poule pergable (5, 32c¢) contenant une substance,
I'ampoule (5, 32c) étant configurée pour libérer la
substance lorsque la premiére machoire (4a, 40a)
et la seconde méachoire (4b, 40b) sont dans une po-
sition fermée et au moins une électrode passe a tra-
vers le tissu pincé entre la premiére machoire (4a,
40a) et la seconde machoire (4b, 40b) a I'intérieur
de 'au moins une ampoule percable (5, 32c).

Systéme chirurgical électromécanique selon la re-
vendication 9, dans lequel la pluralité d’électrodes
comprend une pluralité de premieres électrodes
agencées en une rangée (30a) et une pluralité de
secondes électrodes agencées en une rangée pa-
ralléle (30b) a la rangée de premiéres électrodes.

Systéme chirurgical électromécanique selon la re-
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vendication 9, dans lequel la pluralité d’électrodes
comprend une pluralité de premiéres électrodes et
une pluralité de secondes électrodes agencées en
alternance dans au moins une rangée.
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