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(57) Abregé/Abstract:

The present invention, In accordance with various embodiments thereof, relates to a surgical device for at least one of cutting and
stapling a section of tissue. The surgical device Includes a housing including at least two drivers. The surgical device also includes
an anvil mechanically attachable to the housing and moveable relative to the housing between an open position and a closed
position. The first driver operates to move the anvil relative to the housing to an intermediate position between the open position
and the closed position. The second driver operates to move at least a portion of the housing relative to the anvil between the
iIntermediate position and the closed position.
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S\ (57) Abstract: The present invention, in accordance with various embodiments thereof, relates to a surgical device for at least one
of cutting and stapling a section of tissue. The surgical device includes a housing including at least two drivers. The surgical device
also includes an anvil mechanically attachable to the housing and moveable relative to the housing between an open position and
QO a closed position. The first driver operates to move the anvil relative to the housing to an intermediate position between the open

91

e

~.
)

the intermediate position and the closed position.

& position and the closed position. The second driver operates to move at least a portion of the housing relative to the anvil between
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SURGICAL CUTTING AND STAPLING DEVICE

FIELD OF THE INVENTION

The present invention relates to an electromechanical surgical system,
and more particularly to a surgical attachment ot an electromechanical surgical system

for clamping, cutting and stapling tissue in the body ot a patient.

BACKGROUND INFORMATION

There are many surgical procedures that require a surgical instrument to
be introduced into an orifice of a body. One example of such Is a surgical procedure to

resect a cancerous or anomalous tissue from an oral passage by the introduction, e.g.,
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insertion, of a circular clamping, cutting and stapling instrument via a patient’s oral

cavity.

One of the problems experienced during surgical procedures of this type
is that the orifice of the body may be damaged when the surgical instrument is being
introduced, or has been introduced, into the orifice. This is particularly problematic
when the orifice into which the surgical device is being introduced includes tragile
tissue that is easily damaged when contacted, e.g., the tissues of the oral cavity.

Another problem experienced during surgical procedures of this type 1s that the surgical

~instrument may be damaged when the surgical instrument is being introduced, or has

been introduced, into the orifice. It may be particularly important to avoid damage to
the surgical device, since a patient may also be harmed if the surgical device functions
improperly.

While significant advances have been made in miniaturizing surgical
instruments, conventional surgical instruments are typically not able o be employed

within a relatively small orifice or passage of a patient, such an oral passage. Thus,

conventional surgical devices and procedures still risk damage to one or both of the

surgical device and the orifice/passage.

Thus, there is a need for a device that minimizes the likelihood of
damage to one or both of a surgical device and an orifice or passage ot a patient, e.g.,

an oral passage, when the surgical device is introduced into the orifice.

SUMMARY OF THE INVENTION

The present invention, in accordance with various embodiments thereof,

relates to a surgical device for at least one of cutting and stapling a section of tissue.
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In accordance with one embodiment of the present invention,
there is provided a surgical device for at least one of cutting and stapling a
section of tissue, comprising: a housing for staples, the housing defining a
bore and having a distal end, the housing further having an inner surface; a
trocar shaft disposed through the bore of the housing so as to be moveable
relative to the housing, the trocar shaft including a trocar, the trocar shaft
defining a longitudinally extending bore in a distal end thereof and including
an annular rim projecting radially inwardly from an inner surface of the
bore: and an anvil attachable to the trocar shaft and configured to be
moveable relative to the housing by movement of the trocar shaft, the anvil
including: an anvil sleeve extending proximally from the anvil; and at least a
pair of axially extending slots defined in a proximal end portion thereof and
extending through a proximal end thereof, the anvil sleeve having a
circumferential recess channel formed in an outer surface thereof and
extending radially therearound, such that, the proximal end portion of the
anvil sleeve deflects radially inward along the pair of opposed axially
extending slots to dispose the anvil sleeve in the bore of the trocar shaft,
and when the anvil sleeve is disposed in the bore of the trocar shaft, the
circumferential recess channel is configured to receive the annular rim to
releasably axially secure the anvil sleeve in the bore of the trocar shaft and
to axially lock the anvil in a predetermined position relative to the housing,
wherein at least a portion of the trocar shaft that is extendable distally

relative to a clamping face at the distal end of the housing and that is

extendable between the clamping face and the anvil is flexible.
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Another embodiment of the present invention provides a surgical
device for at least one of cutting and stapling a section of tissue,
comprising: a housing for staples, the housing defining a bore and having a
distal end, the housing further having an inner surface; a trocar shaft
disposed through the bore of the housing so as to be moveable relative to
the housing, the trocar shaft including a trocar, the trocar shaft defining a
longitudinally extending bore In a distal end thereof and including an
annular rim projecting radially inwardly from an inner surface of the bore;
and an anvil attachable to the trocar shaft and configured to be moveable
relative to the housing by movement of the trocar shaft, the anvil including:
an anvil sleeve extending proximally from the anvil, and at least a pair of
axially extending slots defined in a proximal end portion thereof and
extending through a proximal end thereof, the anvil sleeve having a
circumferential recess channel formed in an outer surface thereof and
extending radially therearound, such that, the proximal end portion of the
anvil sleeve deflects radially inward along the pair of opposed axially
extending slots to dispose the anvil sleeve in the bore of the trocar shaft,
and when the anvil sleeve is disposed in the bore of the trocar shaft, the
circumferential recess channel is configured to receive the annular rim such
that the anvil sleeve is axially secured in the bore of the trocar shaft and
the anvil is locked in a predetermined longitudinal position relative to the
housing, wherein at least a portion of the trocar shaft that is extendable
distally relative to a clamping face at the distal end of the housing and that

Is extendable between the clamping face and the anvil is flexible.

Preferably, the surgical device includes a housing including at

least two drivers. The surgical
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device also.includes an anvil mechanically attachable to the housing and moveable
relative to the Housing between an open position and a closed position. The first driver
operates to move the anvil relative to the housing to an intermediate position between
the open position and the closed position. The second driver operates to move at least
a portion of the housing relative to the anvil between the intermediate position and the
closed position.

Advantageously, the anvil and the housing define first and second
clamping faces, respectively. When the anvil is in the closed position, the surgical
device is configured to clamp a section of tissue between the first clamping face of the
anvil and the second clamping face of the housing. The housing may include a cutting
element configured to be driven between a retracted position and an extended position
by the second driver. The housing may also include a stapling element configured to be
driven between a retracted position and an extended position by the second driver.
The stapling element includes a staple cartridge that is configuréd to move axially within
the housing between a retracted position and an extended position by the second
driver, and a staple pusher configured to push staples that are stored within respective
staple slots of the staple cartridge out of the staple slots and into staple guides in the
anvil.

The present invention, in accordance with various embodiments thereof,
also relates to a surgical device for stapling a section of tissue. The surgical device
includes a staple pusher and a housing configured to store staples. The housing is
selectively moveable relative to the staple pusher. The surgical device also includes an
anvil moveable relative to the staple pusher and the housing. Movement of the anvil
causes the housing to move relative to the staple pusher. The anvil may be moveable

relative to the staple pusher between a first position, in which the anvil is spaced apart
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from a clamping surface of the housing, and a second position, in which the anvil
contacts the clamping surface of the housing. Furthermore, the anvil may be moveable
relative to the staple pusher between the secbnd position and a third position, in which
the staples stored in the housing are pushed out of the housing by the staple pusher to

be closed against the anvil. In one embodiment, the housing is connected to the staple
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pusher by a shear pin, wherein the shear pin is configured to shear when, by the
movement of the anvil between the second and the third position, the anvil applies a

predetermined amount of pressure on the clamping surface of the housing.

The present invention, in accordance with various embodiments thereof,
also relates to a surgical device for cutting a section of tissue. The surgical device
includes a cutting element and a housing having a clamping surface. The housing is
selectively moveable relative to the cutting element. The surgical device also includes
an anvil moveable relative to the cutting element and the housing. Movement of the
anvil causes the housing to move relative to the cutting element. The anvil may be
moveable relative to the cutting element between a first position, in which the anvil is
spaced apart from a clamping surface of the housing, and a second position, in which
the anvil contacts the clamping surface of the housing. Furthermore, the anvil may be
moveable relative to the cutting element between the second position and a third
position, in which the cutting element is brought into contact with the anvil. In one
embodiment, the housing is connected to the cutting element by a shear pin, which is
configured to shear when, by the movement of the anvil between the second and the
third position, the anvil applies a predetermined amount of pressure on the clamping
surface of the housing.

The present invention, in accordance with various embodiments thereof,

also relates to a surgical device for at least one of cutting and stapling a section of
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tissue. The'surgical device includes a housing forming a first clamping surface. The
surgical device also includes an anvil mechanically attachable and moveable relative to
the housing along an axis between an extended position and a retracted position. The
anvil forms a second clamping surface. At least a portion of the first and second
clamping surfaces are non-perpendicular relative to the axis. Preferably, when the anvil
is in the closed position, the surgical device is configured to clamp a section of tissue
between the first and second clamping faces. Furthermore, the first and second
clamping faces may be parallel relative to each other. A first driver may be employed
to move the anvil relative to the housing. A second driver may also be employed,
wherein the housing includes a cutting element configured to be driven between a
retracted position and an extended position by the second driver. In addition, the
housing may include a stapling element configured to be driven between a retracted
position and an extended position by the second driver.

The present invention, in accordance with various embodiments thereof,
also relates to a surgical device for at least one of cutting and stapling a section of
tissue. The surgical device also includes a housing including a stapling element. The
stapling element includes a stapie cartridge defining a plurality of slots and staples
stored within the slots. The stapling element also includes a staple pusher having
staple pusher fingers aligned with the plurality of slots. The surgical device also |
includes a driver configured to move the staple cartridge and the staple pusher together
between a retracted position and an intermediate position. At the intermediate
position, the driver moves the staple pusher relative to the staple cartridge to an
extended position. The surgical device may also include an interference element that is
configured to maintain the relative position of the staple cartridge and the staple pusher

when the driver moves the staple cartridge and the staple pusher together between the



10

15

20

CA 02557206 2006-08-23

WO 2005/081919 PCT/US2005/0053530
6

retracted position and the intermediate position. The intermediate position may be a
position at which the staple cartridge sufficiently clamps a section of tissue or a position
at which the staple cartridge is axially locked in position relative to the housing. The
interference element may be a frangible component. Alternatively, the interference
element may be connected to the staple pusher and may include a radially extending
rib that maintains contact with a portion of the staple cartridge up to a predetermined
pressure. The surgical device may also include a cutting element, e.g., a blade,
wherein the radially extending rib of the interference element contacts an oppositely-
disposed, radially extending rib of the staple cartridge and the blade.

The present‘ invention, in accordance with various embodiments thereof,
also relates to a surgical device for at least one of cutting and stapling a section of
tissue. The surgical device may include a housing. The surgical device may aiso
include a staple cartridge positioned at a distal end of the housing and defining a
plurality of slots and staples stored within the slots. The surgical device may also
include a staple pusher positioned proximal to the staple cartridge and having a
plurality of staple pusher fingers aligned with the plurality of slots. The surgical device
may also include a pusher element positioned proximal to the staple pusher and
configured to be simultaneously rotated within the housing and distally advanced
relative to the staple cartridge. The pusher element has a cam element extending
toward the staple pusher such that the cam element sequentially pushes against the
lurality of staple pusher fingers. The pusher element may be keyed to a rotatable
member that extends longitudinally towards the staple cartridge, such as a neck portion
of a spider screw element. The surgical device may also include a nut positioned

proximally relative to the pusher element, the nut having an internally threaded bore,
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wherein the:internally threaded bore of the nut is in threaded engagement with the
rotatable member.

The present invention, in accordance with various embodiments thereof,
also relates to a sleeve for facilitating the insertion of a surgical device into one of an
orifice and a passage of a patient, the surgical device having a distal end defining a
cross-section. The surgical device may include a first portion configured to cover at
least a portion of the surgical device. The surgical device may also include at least one
closure element selectively moveable between an insertion position, in which the
closure element(s) tapers to a cross-section that is smaller than the cross-section of the
distal end of the surgical device, and a retracted position, in which the surgical device
is configured to perform, through the closure elements, a surgical operation in one of

the orifice and the passage of the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an electro-mechanical surgical system,

according to one embodiment of the present invention.

Figure 2 is a perspective view of a remote power console, according to

one embodiment of the present invention.

Figure 3 is a side elevational view, partially in section, of a flexible shaft

of the electro-mechanical surgical system illustrated in Figure 1.

Figure 4 is a cross-sectional view of the flexible shaft taken along the line

4 - 4 shown in Figure 3.
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Figure 5(a) is a rear end view of a first coupling of the flexible shaft

illustrated in Figure 3.

Figure 5(b) is a front end view of a second coupling of the flexible shaft

illustrated in Figure 3.

Figure 6(a) is a schematic view illustrating a motor arrangement of the

electro-mechanical surgical system illustrated in Figure 1.

Figure 6(b) is a schematic view of the electro-mechanical surgical system

illustrated in Figure 1.

Figure 6(c) is a schematic view of an encoder of the flexible shaft

illustrated in Figures 3 and 4.

Figure 6(d) is a schematic view of a memory device, according to one
embodiment of the present invention. Figure 6(e) is a schematic view of a wireless
RCU, according to one embodiment of the present invention. Figure 6(f) is a schematic

view of a wired RCU, according to one embodiment of the present invention.

Figure 7(a) is a front perspective view of a handle portion, according to

one embodiment of the present invention.

Figure 7(b) is a rear perspective view of the handle portion shown in

Figure 7(a).
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Figure 7(c) is an exploded front perspective view of the handle portion

shown in Figure 7(a).

Figure 7(d) is a top view of the handle portion illustrated in Figure 7(a).

5 Figure 7(e) is a side cross-sectional view of the handle portion illustrated

in Figure 7(d) taken along the lines A-A.

Figure 7(f) is a side cross-sectional view of the handle portion illustrated
in Figure 7(d) taken along the lines B-B.

10

Figure 8 is a perspective view of a cutting and stapling component in an

extended position, according to one embodiment of the present invention.

Figure 9 is a perspective view that illustrates a cutting and stapling

15 component in a partially closed, according to one embodiment of the present invention.

Figure 10(a) is a perspective view that illustrates the components of an

anvil assembly, according to one embodiment of the present invention.

20 Figure 10(b) is a perspective view that illustrates some of the

| components of the staple and blade portion in an exploded condition, according to one

embodiment of the present invention.
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Figure 10(c) is a perspective view that illustrates the remaining
components of the staple and blade portion in an exploded condition, according to one

embodiment of the present invention.

Figure 11(a) is a top, cross-sectional view that illustrates the cutting and

stapling component, according to one embodiment of the present invention.

Figure 11(b) is a side, cross-sectional view that illustrate the cutting and

stapling component, according to one embodiment of the present invention.

Figure 12(a) is a perspective view of a cutting and stapling component,

according to one embodiment of the present invention.

Figures 12(b) and 12(c) are side cross-sectional views that illustrate
additional features of a cable extension element, according to one embodiment of the

present invention.

Figures 13(a) to 13(c) illustrate a handle portion, according to another

embodiment of the present invention.

Figure 14(a) is a front perspective view that illustrates a cutting and
stapling component in an assembled and partially closed position, according to another

embodiment of the present invention.



10

15

20

25

CA 02557206 2006-08-23

WO 2005/081919 PCT/US2005/005530
11

Figure 14(b) is a rear perspective view that illustrates the cutting and

stapling component shown in Figure 14(a), in an assembled and partially closed

position.

Figure 14(c) is a side view that illustrates the cutting and stapling

component shown in Figure 14(a), in an assembled and partially closed position.

Figure 14(d) is a rear view that illustrates the cutting and stapling

component shown in Figure 14(a), in an assembled and partially closed position.

Figure 15(a) is a front exploded view that illustrates the components of an

anvil assembly, according to another embodiment of the present invention.

Figure 15(b) is an exploded, perspective view that illustrates some of the

components of the staple and blade portion shown in Figure 15(a).

Figure 15(c) is an exploded, perspective view that illustrates the

remaining components of the staple and blade portion shown in Figure 15(a).

Figure 15(d) is an assembled, side cross-sectional view that illustrates

some of the components of the staple and blade portion shown in F igure 15(a).

Figure 16 is a side cross-sectional view that "illustrates schematically

some components of a surgical attachment, in accordance with another embodiment of

the present invention.
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Figure 17 is a side cross-sectional view that illustrates schematically
some components of a surgical attachment, in accordance with another embodiment of

the present invention.

Figure 18(a) is an exploded, perspective view that iflustrates some of the
components of a staple and blade portion, according to another embodiment of the

present invention.

Figure 18(b) is an assembled, side cross-sectional view that illustrates

the components of the staple and blade portion shown in Figure 18(a).

Figure 19(a) is an exploded, perspective view of a sleeve that is
configured to cover a surgical device, according to one embodiment of the present

invention.

Figure 19(b) is a side cross-sectional view of a portion of the sleeve

shown in Figure 19(a) in a closed position.

Figure 19(c) illustrates the closure elements of the sleeve shown in Figure

19(a) in the open position.

Figure 19(d) is a perspective view of a sleeve that is configured to cover
a surgical device in an insertion position, according to another embodiment of the

present invention.
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Figure 19(e) is a perspective view of the sleeve shown in Figure 19(d) In

a retracted position.

DETAILED DESCRIPTION

The present invention is directed to an electro-mecha nical surgical system.
Figure 1 is a perspective view of an electro-mechanical surg ical system 10 according
to one embodiment of the present invention.

As shown in Figure 1, the electro-mechanical surgical system 10 includes a
remote power console 12 having a flexible shaft 20 extending therefrom. The flexible
shaft 20 includes at least a first rotatable drive shaft 30 and & second rotatable drive
shaft 32. Additional details of the remote power console 12 are described and shown
in connection with, e.g., Figure 2. Additional details of the flexible shaft 20 are
described and shown in connection with, e.g., Figures 3 to 6.

Attached, or attachable, to a coupling 26 at the distal end 24 of the flexible cable
20 is a surgical attachment 100. The surgical attachment 100 is configurgd to perform
a surgical operation. For the purposes of example only, the surgical attachments are
described hereinbelow as being circular clamping, cutting and stapling devices that are
configured to perform, e.g., an anastomosis procedure. How ever, it should be

recognized that the surgical attachments may be any suitable type of surgical device.

| Furthermore, for the purposes of example only, the surgical attachments described

hereinbelow are described as being employed within an oral passage of a patient.
However, it should be recognized that the surgical attachments may be employed within
any type of orifice or passage of a patieni. Advantageously, t he surgical attachments
described hereinbelow have a relatively small cross-sectional area, thereby facilitating

its passage into, e.g., the oral passages, of a patient.
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The surgical attachment 100 may include a handle portion 102. A proximal end
‘1028 of the handle portion 102 is attachable to the coupling 26 at the distal end 24 ot
the flexible cable 20. The surgical attachment 100 may also include a flexible shaft
104, through which extends at least a first drive shaft 104a and a second drive shatt
104b. A distal end 102b of the handle portion 102 is attachable to a proximal end

104a of the flexible shaft 104. The flexible shaft 104 may be formed of a tissue-

compatible, sterilizable elastomeric material. Preferably, the flexible shaft 104 may be
formed of a material that is autoclavable. In addition, the flexible shaft 104 may be
formed of a material having a high or relatively high fubricity. For instance, the flexible

shaft 104 may be formed of a material such as Teflon™ (i.e., a fluoropolymer, e.q.,

nolytetrafluoroethylene -- "PTFE"), silicone, a Teflon™/silicone combination, such as,

for example, SIL-KORE™ (made by W.L. Gore & Associates), “EPTFE", e.qg.,

expanded teflon, etc.

The surgical attachment 100 ma'y also include cutting and stapling component
103. A distal end 104b of the flexible shaft 104 is attached or attachable to a proximal
end 103a of the cutting and stapling component 103. One example embodiment ot the
cutting and stapling component 103 is illustrated in Figures 8 to 12(c). As shown In
Figure 8, the cutting and stapling component 103 includes an staple and blade portion
106. Extending in an axial direction through a centrally disposed opening of the staple
and blade portion 106 is a trocar shaft 108, e.g., a cable that may be flexible.
Disposed at a distal end 108a of the trocar shaft 108 is a trocar 110. The trocar 110 is

configured to engage an anvil assembly 112. The surgical attachment 100 1s
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configured such that thé anvil assembly 112 may be selectively moved, e.g., extended
and retracted, relative to the staple and blade portion 106, as set forth more fully below.

Referring to Figure 2, there is seen a perspective view of the remote power
console 12 and the flexible shaft 20 of the electro-mechanical surgical system 10,
according to an example embodiment of the present invention. The remote power
console 12 may include a housing 14 having a front panel 15. Mounted on front panel
15 are a display device 16 and indicators 18a, 18b, which are more fully described
hereinbelow. The flexible shaft 20 may extend from the housing 14 and may be
detachably secured thereto via a first coupling 22. The distal end 24 of the flexible shaft
20 may include a second coupling, for instance coupling 26, adapted to detachably
secure the surgical attachment 100 to the distal end 24 of the flexible shaft 20.

Referring to Figure 3, there is seen a side view, partially in section, of the flexible
shaft 20. According to one embodiment, the flexible shaft 20 includes a tubular sheath
28, which may include a coating or other sealing arrangement to provide a fluid-tight
seal between the interior channel 40 thereof and the environment. The sheath 28 may
be formed of a tissue-compatible, sterilizable elastomeric material such as the
materials enumerated above in connection with flexible shaft 104. In addition, the
sheath 28 may also be formed of a material that is autoclavable. Disposed within the
interior channel 40 of the flexible shaft 20, and extending along the entire length thereof,

are the first rotatable drive shaft 30 and the second rotatable drive shaft 32, as well as

a first steering cable 34, a second steering cable 35, a third steering cable 36, a fourth
steering cable 37 and a data transfer cable 38. Figure 4 is a cross-sectional view of
the flexible shaft 20 taken along the line 4-4 shown in Figure 3 and further illustrates the

several cables 30, 32, 34, 35, 36, 37, 38. Each distal end of the steering cables 34,
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35, 36, 37 is affixed to the distal end 24 of the flexible shaft 20. Each of the several
cables 30, 32, 34, 35, 36, 37, 38 may be contained within a respective sheath.

The first rotatable drive shaft 30 and the second rotatable drive shaft 32 may be
configured, for example, as highly flexible drive shafts, such as, for example, braided or
helical drive cables. It should be understood that such highly flexible drive cables have
limited torque transmission characteristics and capabilities. It should also be
understood that the surgical attachment 100 illustrated in Figure 1 and described
hereinbelow, may require a higher torque input than the torque transmittable by the first
and second rotatable drive shafts 30, 32. The first and second rotatable drive shafts
30, 32 may thus be configured to transmit low torque but high speed, the high
speed/low torque being converted to low speed/high torque by gearing arrangements
disposed, for example, at the distal end 24 and/or a proximal end 20a of the drive
flexible shaft 20, in the surgical attachment 100 and/or in the remote power console 12.
It should be appreciated that such gearing arrangement(s) may be provided at any
suitable location along the power train between the motors disposed in the housing 14
and the surgical attachment 100 that is detachably attachable to the flexible shaft 20.
Such gearing arrangement(s) may include, for example, a spur gear arrangement, a
planetary gear arrangement, a harmonic gear arrangement, cycloidal drive
arrangement, an epicyclic gear arrangement, etc.

Referring now to Figure 5(a), there is seen a rear end view of the first coupling
22. The first coupling 22 includes a first connector 44, a second connector 48, a third
connector 52 and a fourth connector 56, each rotatably secured to the tirst coupling 22.
Each of the connectors 44, 48, 52, 56 includes a respective recess 46, 50, 54, 58. As
shown in Figure 5(a), each recess 46, 50, 54, 58 may be hexagonally shaped. It should

be appreciated, however, that the recesses 46, 50, 54, 58 may have any shape and
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configuration to mon-rotatably couple and rigidly attach the connectors 44, 43, 52, 56 to
respective drive shafts of the motor arrangement contained within the housing 12, as
more fully described below. It should be appreciated that complementary projections
may be provided on respective drive shafts of the motor arrangement to thereby drive
the drive elements of the flexible shaft 20 as described below. It should also be
appreciated that the recesses may be provided on the drive shafts and complementary
projections may be provided on the connectors 44, 48, 52, 56. Any other coupling
arrangement configured to non-rotatably and releasably couple the connectors 44, 48,
52, 56 and the drive shafts of the motor arrangement may be provided.

One of the connectors 44, 48, 52, 56 is non-rotatably secured to the first
rotatable drive shaft 30, and another one of the connectors 44, 48, 52, 56 is non-
rotatably secured to the second rotatable drive shaft 32. The remaining two of the
connectors 44,; 48, 52, 56 engage with transmission elements configured to apply
tensile forces on the; steering cables 34, 35, 36, 37 to thereby steer the distal end 20b
of the flexible shaft 20. The data transfer cable 38 is electrically and logically connected
with a data connector 60. The data connector 60 includes, for example, electrical
contacts 62, corresponding to and equal in number to the number of individual wires
contained in the data cable 38. The first coupling 22 includes a key structure 42 to
properly orient the first coupling 22 to a mating and complementary coupling
arrangement disposed on the remote power console 12. Such key structure 42 may be
provided on either one, or both, of the first coupling 22 and the m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>