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ABSTRACT

A medical instrument includes a flexible sheath, a pivot base, a medical needle
knife base, a medical needle knife, and a handpiece. The flexible sheath has a
distal sheath portion insertable within a patient and has a proximal sheath
portion. The pivot base is attached to the distal sheath portion. The needle
knife base is pivotally connected to the pivot base and has a passageway. The
medical needle knife is extendable from the passageway and is retractable
within the passageway. The handpiece is connected to the proximal sheath
portion and includes a manually-operated articulation control operatively
connected to the needle knife base for pivoting the needle knife base with

respect to the pivot base.
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COMPLETE SPECIFICATION
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Invention Title: Medical instrument having a needle knife

The following statement is a full description of this invention, including
the best method of performing it known to us:
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MEDICAL INSTRUMENT
HAVING A NEEDLE KNIFE

FIELD OF THE INVENTION

[0001] The present invention is related generally to medical equipment, and

more particularly to a medical instrument having a needle knife.
BACKGROUND OF THE INVENTION

[0002] Endoscopes (including colonoscopes) are known which have an
insertion tube which is insertable within a patient. The insertion tube has an
articulatable distal end portion controlled by wires running from the distal end
portion to control knobs on the handle of the endoscope. A wide angle video
camera in the distal end of the insertion tube permits medical observation. In
one example, the insertion tube has two working channels. Medical devices,
such as a medical needle knife and a medical grasper, are part of an endoscopic
system and are insertable into a respective working channel of the insertion tube
of the endoscope and are translatable to extend from the distal end portion for
medical treatment. Other medical devices are known which use a pull wire to

articulate an end effector about a pivot pin.

[0003] Still, scientists and engineers continue to seek improved medical

instruments having a needle knife.

[0003A] Reference to any prior art or background information in this
specification is not, and should not be taken as, an acknowledgment or any form
of suggestion that this prior art or background information forms part of the
common general knowledge in Australia or any other jurisdiction; or that this
prior art or background information could reasonably be expected to be

ascertained, understood and regarded as relevant by a person skilled in the art.




2005149319_1.DOC

10 Dec 2012

2007202092

10

15

20

25

30

SUMMARY OF THE INVENTION

[0004] In an aspect of the present invention, a medical instrument is provided.
The medical instrument includes:

a) a flexible sheath having a distal sheath portion insertable within a
patient, wherein the flexible sheath has a proximal sheath portion and a first
lumen, and the distal sheath portion has a distal end;

b) a pivot base fixedly attached to the distal sheath portion;

c) a medical needle knife base pivotally connected to the pivot base,
wherein the medical needle knife has a passageway;

d) a medical needle knife extendable from the passageway wherein the
medical needle knife is retractable within the passageway and extendable
distally beyond the distal end of the distal sheath portion;

e) a handpiece connected to the proximal sheath portion.

The handpiece includes:

a manually-operated articulation control operatively connected to
the needle knife base for pivoting the needle knife base with respect to the pivot
base without translating the sheath with respect to the handpiece;

a manually-operated translation control operatively connected to
the medical needle knife for extending the medical needle knife from the
passageway and for retracting the medical needle knife within the passageway,
wherein the translation control is a separate and independent control for the
articulation control;

a handpiece body having a proximal body end portion, wherein
the sheath has an exposed outer surface from the handpiece to the pivot base;

a manually rotatable knob located at the proximal body end
portion; and

a drive shaft located within the handpiece body, the drive shaft
has a distal drive shaft portion attached to the proximal sheath portion, and has a
proximal drive shaft portion attached to the knob, wherein rotation of the knob
with respect to the handpiece body rotates the drive shaft which rotates the

flexible sheath which rotates the pivot base.
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The handpiece further includes:

an articulation cam gear pivotally attached to the handpiece
body;

a manually operated button operatively connected to the
articulation cam gear for pivoting the articulation cam gear with respect to the
handpiece body;

a lengthwise-translatable articulation cable disposed in the first
lumen, having a distal cable portion operatively connected to the needle knife
base for pivoting the needle knife base with respect to the pivot base upon
lengthwise translation of the articulation cable, and having a proximal cable
portion operatively connected to the articulation cam gear, wherein pivoting of
the articulation cam gear lengthwise translates the articulation cable; and

a rotation coupler disposed within the handpiece body,
surrounding the drive shaft, lengthwise translatable with respect to the drive
shaft, and non-rotatable with respect to the drive shaft, wherein the proximal
cable portion is attached to the rotation coupler, wherein the rotation coupler
has a circumferential notch, wherein the articulation cam gear has a pin which
engages the notch, and wherein pivoting of the articulation cam gear lengthwise
translates the rotation coupler with respect to the drive shaft which lengthwise

translates the articulation cable with respect to the flexible sheath.

[0005] An embodiment of the invention is for a medical instrument including a
flexible sheath, a pivot base, a medical needle knife base, a medical needle
knife, and a handpiece. The flexible sheath has a distal sheath portion insertable
within a patient and has a proximal sheath portion. The pivot base is attached to
the distal sheath portion. The needle knife base is pivotally connected to the
pivot base and has a passageway. The medical needle knife is extendable from
the passagéway and is retractable within the passageway. The handpiece is
connected to the proximal sheath portion and includes a manually-operated
articulation control operatively connected to the needle knife base for pivoting

the needle knife base with respect to the pivot base.
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[0006] Another embodiment of the invention is for a medical instrument
including a flexible sheath, a pivot base, a medical needle knife base, a medical
needle knife, a handpiece, and a lengthwise-translatable articulation cable. The
flexible sheath has a distal sheath portion insertable within a patient, has a
proximal sheath portion, and has a first lumen. The pivot base is attached to the
distal sheath portion. The needle knife base is pivotally connected to the pivot
base and has a passageway. The medical needle knife is extendable from the
passageway and is retractable within the passageway. The handpiece is
connected to the proximal sheath portion and includes a handpiece body, an
articulation cam gear, and a manually operated button. The articulation cam
gear is pivotally attached to the handpiece body. The button is operatively
connected to the articulation cam gear for pivoting the articulation cam gear
with respect to the handpiece body. The articulation cable is located in the first
lumen and includes a distal cable portion and a proximal cable portion. The
distal cable portion is operatively connected to the needle knife base for
pivoting the needle knife base with respect to the pivot base upon lengthwise
translation of the articulation cable. The proximal cable portion is operatively
connected to the articulation cam gear, wherein pivoting of the articulation cam

gear lengthwise translates the articulation cable.

[0007] A further embodiment of the invention is for a medical instrument
including a flexible sheath, a pivot base, a medical needle knife base, a medical
needle knife, and a handpiece. The flexible sheath has a distal sheath portion
insertable within a patient, has a proximal sheath portion, and has a first lumen.
The pivot base is attached to the distal sheath portion. The needle knife base is
pivotally connected to the pivot base and has a passageway. The medical
needle knife is extendable from the passageway and is retractable within the
passageway. The handpiece is connected to the proximal sheath portion and
includes a manually-operated articulation control, a handpiece body, a manually
rotatable knob, and a drive shaft. The articulation control is operatively
connected to the needle knife base for pivoting the needle knife base with

respect to the pivot base. The handpiece body has a proximal
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body end portion. The knob is located at the proximal body end portion. The
drive shaft is located within the handpiece body, has a distal drive shaft portion
attached to the proximal sheath portion, and has a proximal drive shaft portion
attached to the knob, wherein rotation of the knob with respect to the handpiece
body rotates the drive shaft which rotates the flexible sheath which rotates the

pivot base.

[0008] Several benefits and advantages are obtained from one or more of the
expressions of an embodiment of the invention. In a first example, the flexible
sheath is inserted into a working channel of a flexible insertion tube of an
endoscope, wherein the needle knife base (and hence the medical needle knife)
can be articulated with respect to the endoscope insertion tube allowing
independent alignment of the medical needle knife with respect to the wide
angle video camera of the endoscope and, for example, a medical grasper
extended from a second working channel of the endoscope insertion tube. In a
second example, the flexible sheath and/or the pivot base has a sheath and/or
base-to-endoscope-rail feature allowing the flexible sheath and/or pivot base to
be coupled to, and slid along, an exterior rail of a flexible insertion tube of an
endoscope allowing independent alignment of the medical needle knife with
respect to the wide angle video camera of the endoscope and, for example, a
medical grasper extended from a working channel of the endoscope insertion
tube. In one variation, the needle knife base is articulatable and rotatable with
the medical needle knife being translatable to extend from and to be retracted

within the passageway of the needle knife base.
BRIEF DESCRIPTION OF THE FIGURES

[0009] FIGURE 1 is a schematic perspective side view of an embodiment of the

medical instrument of the invention;
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[0009] FIGURE 2 is a view of the proximal portion of the medical instrument
of Figure 1 with a half of the two-piece handpiece body removed and with the

flexible sheath shown in cross section;

[0010] FIGURE 3 is a cross sectional view of the rotation coupler and the

drive shaft of Figure 2 taken along lines 3-3 of Figure 2;

[0011] FIGURE 4 is a bottom side perspective view of a portion of the

handpiece of Figure 2;

[0012]) FIGURE 5 is an enlarged view of a portion of the medical instrument

of Figure 2;

[0013] FIGURE 6 is a perspective rear view of a portion of the handpiece of

the medical instrument of Figure 2;

[0014] FIGURE 7 is an enlarged perspective view of the distal portion of the

medical instrument of Figure 1;

[0015] FIGURE 8 is a side elevational, cross sectional view of the distal
portion of the medical instrument of Figure 7 shown extending from a working

channel of an endoscope insertion tube; and

[0016] FIGURE 9 is a cross sectional schematic view of the needle knife

handle and the electrical connector of the medical instrument of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Before explaining the present invention in detail, it should be noted
that the invention is not limited in its application or use to the details of
construction and arrangement of parts illustrated in the accompanying drawings
and description. The illustrative embodiments of the invention may be
implemented or incorporated in other embodiments, variations and
modifications, and may be practiced or carried out in various ways.

Furthermore, unless otherwise indicated, the terms and expressions employed
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herein have been chosen for the purpose of describing the illustrative
embodiment of the present invention for the convenience of the reader and are

not for the purpose of limiting the invention.

[0018] It is understood that any one or more of the following-described
expressions of an embodiment, examples, etc. can be combined with any one or
more of the other following-described expressions of an embodiment, examples,

etc.

[0019] Referring now to the Figures, wherein like numerals represent like
elements throughout, Figures 1-9 illustrate an embodiment of the invention. A
first expression of the embodiment of Figures 1-9 is for a medical instrument 10
including a flexible sheath 12, a pivot base 14, a medical needle knife base 16, a
medical needle knife 18, and a handpiece 20. The flexible sheath 12 has a distal
sheath portion 22 insertable within a patient and has a proximal sheath portion
24. The pivot base 14 is attached to the distal sheath portion 22. The needle
knife base 16 is pivotally connected to the pivot base 14 and has a passageway
26. The medical needle knife 18 is extendable from the passageway 26 and is
retractable within the passageway 26. The handpiece 20 is connected to the
proximal sheath portion 24 and includes a manually-operated articulation
control 28 operatively connected to the needle knife base 16 for pivoting the

needle knife base 16 with respect to the pivot base 14.

[0020] In one application of the first expression of the embodiment of Figures
1-9, the needle knife base 16, the pivot base 14, and the distal sheath portion 22
are insertable within a working channel 30 of a flexible endoscope insertion
tube 32.

[0021] In one enablement of the first expression of the embodiment of Figures
1-9, the handpiece 20 includes a manually-operated translation control 34
operatively connected to the medical needle knife 18 for extending the medical
needle knife 18 from the passageway 26 and for retracting the medical needle

knife 18 within the passageway 26. In one variation, the handpiece 20 includes
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an electrical connector 36 electrically connected to the medical needle knife 18.
In one modification, the handpiece 20 includes a handpiece body 38, and the
proximal sheath portion 24 has a centerline 40 and is rotatable with respect to
the handpiece body 38 about the centerline 40. In one example, the handpiece
20 includes a manually-operated rotation control 42 operatively connected to
the proximal sheath portion 24 for rotating the proximal sheath portion 24 with

respect to the handpiece body 38 about the centerline 40.

[0022] In one arrangement of the first expression of the embodiment of
Figures 1-9, the medical needle knife 18 is electrically energizable (such as via
an electrical connector 36), and the needle knife base 16 is not electrically
energizable by the medical needle knife 18. Having the needle knife base 16
not be electrically energizable by the medical needle knife 18 can be
accomplished in a variety of ways such as, without limitation, by having the
needle knife base 16 be an electrically-insulative base, by having the needle
knife base 16 be an electrically-conductive base having an electrically-
insulative coating at least surrounding the passageway 26, or by having the
needle knife base 16 be an electrically-conductive base and having the medical
needle knife 18 be surrounded by electrical insulation 94 except for its
uninsulated distal tip wherein, when the uninsulated distal tip is withdrawn into
the passageway 26, there is always an insulating air gap in the passageway 26
between the uninsulated distal tip and the wall of the needle knife base 16

surrounding the passageway 26.

[0023] A second expression of the embodiment of Figures 1-9 is for a medical
instrument 10 including a flexible sheath 12, a pivot base 14, a medical needle
knife base 16, a medical needle knife 18, a handpiece 20, and a lengthwise-
translatable articulation cable 44. The flexible sheath 12 has a distal sheath
portion 22 insertable within a patient, has a proximal sheath portion 24, and has
a first lumen 46. The pivot base 14 is attached to the distal sheath portion 22.
The needle knife base 16 is pivotally connected to the pivot base 14 and has a
passageway 26. The medical needle knife 18 is extendable from the

passageway 26 and is retractable within the passageway 26. The handpiece 20
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is connected to the proximal sheath portion 24 and includes a handpiece body
38, an articulation cam gear 48, and a manually operated button 50. The
articulation cam gear 48 is pivotally attached to the handpiece body 38. The
button 50 is operatively connected to the articulation cam gear 48 for pivoting
the articulation cam gear 48 with respect to the handpiece body 38. The
articulation cable 44 is located in the first lumen 46 and includes a distal cable
portion 52 and a proximal cable portion 54. The distal cable portion 52 is
operatively connected to the needle knife base 16 for pivoting the needle knife
base 16 with respect to the pivot base 14 upon lengthwise translation of the
articulation cable 44. The proximal cable portion 54 is operatively connected to
the articulation cam gear 48, wherein pivoting of the articulation cam gear 48

lengthwise translates the articulation cable 44.

[0024] It is noted that the term "cable" includes any elongated member. In
one choice of materials, the articulation cable 44 comprises, consists essentially
of, or consists of nitinol. It is also noted that the applications, variations,
modifications, and examples of the first expression of the embodiment of
Figures 1-9 are equally applicable to the second expression of the embodiment

of Figures 1-9. In one example, the button 50 is a spring biased button.

[0025] In one enablement of the second expression of the embodiment of
Figures 1-9, the flexible sheath 12 has a second lumen 56, and the handpiece 20
includes a manually translatable needle knife handle 58. In one variation, the
medical instrument 10 also includes an activation wire 60 disposed in the
second lumen 56 and having a distal wire portion 62 and a proximal wire
portion 64. In one modification, the distal wire portion 62 is attached to the
medical needle knife 18, and the proximal wire portion 64 is attached to a
needle knife handle 58. In one example, the distal wire portion 62 is
monolithically attached to the medical needle knife 18. Thus, in this example,
the distal wire portion 62 and the medical needle knife 18 are two portions of
one continuous piece. In one illustration, the activation wire 60 and the medical

needle knife 18 are two portions of one continuous piece.
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[0026] It is noted that the term "wire" includes any elongated member. In one
choice of materials, the activation wire 60 (or the conductor portion thereof)

comprises, consists essentially of, or consists of nitinol.

[0027] A third expression of the embodiment of Figures 1-9 is for a medical
instrument 10 including a flexible sheath 12, a pivot base 14, a medical needle
knife base 16, a medical needle knife 18, and a handpiece 20. The flexible
sheath 12 has a distal sheath portion 22 insertable within a patient, has a
proximal sheath portion 24, and has a first lumen 46. The pivot base 14 is
attached to the distal sheath portion 22. The needle knife base 16 is pivotally
connected to the pivot base 14 and has a passageway 26. The medical needle
knife 18 is extendable from the passageway 26 and is retractable within the
passageway 26. The handpiece 20 is connected to the proximal sheath portion
24 and includes a manually-operated articulation control 28, a handpiece body
38, a manually rotatable knob 66, and a drive shaft 68. The articulation control
28 is operatively connected to the needle knife base 16 for pivoting the needle
knife base 16 with respect to the pivot base 14. The handpiece body 38 has a
proximal body end portion 70. The knob 66 is disposed at the proximal body
end portion 70. The drive shaft 68 is disposed within the handpiece body 38,
has a distal drive shaft portion 72 attached to the proximal sheath portion 24,
and has a proximal drive shaft portion 74 attached to the knob 66, wherein
rotation of the knob 66 with respect to the handpiece body 38 rotates the drive
shaft 68 which rotates the flexible sheath 12 which rotates the pivot base 14.

[0028] It is noted that the applications and variations of the first expression of
the embodiment of Figures 1-9 and the enablements, variations, modifications
and examples of the second expression of the embodiment of Figures 1-9 are

equally applicable to the third expression of the embodiment of Figures 1-9.

[0029] In one enablement of the third expression of the embodiment of
Figures 1-9, the medical instrument 10 also includes an articulation cam gear
48, a manually operated button 50, and a lengthwise-translatable articulation

cable 44. The articulation cam gear 48 is pivotally attached to the handpiece
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body 38. The button 50 is operatively connected to the articulation cam gear 48
for pivoting the articulation cam gear 48 with respect to the handpiece body 38.
The articulation cable 44 is disposed in the first lumen 46 and includes a distal
cable portion 52 and a proximal cable portion 54. The distal cable portion 52 is
operatively connected to the needle knife base 16 for pivoting the needle knife
base 16 with respect to the pivot base 14 upon lengthwise translation of the
articulation cable 44. The proximal cable portion 54 is operatively connected to
the articulation cam gear 48, wherein pivoting of the articulation cam gear 48

lengthwise translates the articulation cable 44.

[0030] In one implementation of the third expression of the embodiment of
Figures 1-9, the medical instrument 10 also includes a rotation coupler 76
disposed within the handpiece body 38, surrounding the drive shaft 68,
lengthwise translatable with respect to the drive shaft 68, and non-rotatable with
respect to the drive shaft 68. The proximal cable portion 54 is attached to the
rotation coupler 76, and the rotation coupler 76 has a circumferential notch 78.
The articulation cam gear 48 has a pin 80 which engages the notch 78, wherein
pivoting of the articulation cam gear 48 lengthwise translates the rotation
coupler 76 with respect to the drive shaft 68 which lengthwise translates the

articulation cable 44 with respect to the flexible sheath 12.

[0031] In one example, not shown, of the embodiment of the medical
instrument 10 of Figures 1-9, the pivot base 14 is adapted to be coupled to, and
slid along, an exterior rail of a flexible endoscope insertion tube 32. In one
procedure, the needle knife handle 58 is pulled to retract the medical needle
knife 18 within the passageway 26. Then, the needle knife base 16 is coupled to
the exterior rail of an endoscope insertion tube 32 whose distal end has been
positioned within a patient at a tissue site requiring medical treatment. Then,
the flexible sheath 12 is pushed sliding the needle knife base 16 to the distal end
of the endoscope insertion tube 32. At some point, a medical grasper, not
shown, has been inserted into a working channel 30 of the endoscope insertion
tube 32 and translated to extend from the distal end of the endoscope insertion

tube 32, wherein the endoscope insertion tube 32 has been articulated to align
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the medical grasper. Then, the needle-knife handle 58 is pushed to extend the
medical needle knife 18 from the passageway 26, wherein the button 50 has
been pushed and/or the knob 66 has been rotated to align the medical needle
knife 18 independently of the alignment of the medical grasper. The medical

needle knife 18 is then used to treat the patient tissue.

[0032] In another procedure, the needle knife base 16, the pivot base 14 and
the distal sheath portion 22 are inserted into a first working channel of a flexible
endoscope insertion tube, and the medical grasper is inserted into a second
working channel (not shown) of the endoscope insertion tube. Other endoscope
and non-endoscope procedures which use the embodiment of the medical

instrument 10 of Figures 1-9 are left to those skilled in the art.

[0033] In one construction of the embodiment of Figures 1-9, pivot pins 82
for pivotal connections are provided as shown in the figures. In one variation,
the electrical connector 36 is a banana plug. In one modification, the distal
cable portion 52 is attached to a rack 84 disposed in the pivot base 14, and the
needle knife base 16 includes pinion teeth 86 operatively engaging the rack 84,
wherein lengthwise translation of the articulation cable 44 translates the rack 84
which articulates the needle knife base 16 with respect to the pivot base 14
about the pivot pin 82 associated with the needle knife base 16. In one
example, the rotation coupler 76 includes inwardly extending ribs 88 which
slidingly engage surface grooves 90 in the drive shaft 68 to allow lengthwise
translation of the rotation coupler 76 with respect to the drive shaft 68 while
preventing rotation of the rotation coupler 76 with respect to the drive shaft 68.
Thus, the articulation cable 44 will not be twisted when the knob 66 is rotated to
rotate the drive shaft 68 and hence the needle knife base 16. In one
employment, the activation wire 60 is electrically isolated from the patient when
the medical needle knife 18 is retracted within the passageway 26, such as from
wire insulation and/or surrounding insulative structure. In one configuration,
the activation wire 60 includes an electrical conductor 92 surrounded by
electrical insulation 94. In one design, the handpiece 20 includes a finger

support 96.
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[0034] Several benefits and advantages are obtained from one or more of the
expressions of an embodiment of the invention. In a first example, the flexible
sheath is inserted into a working channel of a flexible insertion tube of an
endoscope, wherein the needle knife base (and hence the medical needle knife)
can be articulated with respect to the endoscope insertion tube allowing
independent alignment of the medical needle knife with respect to the wide
angle video camera of the endoscope and, for example, a medical grasper
extended from a second working channel of the endoscope insertion tube. Ina
second example, the flexible sheath and/or the pivot base has a sheath and/or
base-to-endoscope-rail feature allowing the flexible sheath and/or pivot base to
be coupled to, and slid along, an exterior rail of a flexible insertion tube of an
endoscope allowing independent alignment of the medical needle knife with
respect to the wide angle video camera of the endoscope and, for example, a
medical grasper extended from a working channel of the endoscope insertion
tube. In one variation, the needle knife base is articulatable and rotatable with
the medical needle knife being translatable to extend from and to be retracted

within the passageway of the needle knife base.

[0035] While the present invention has been illustrated by a description of
several expressions of an embodiment, it is not the intention of the applicants to
restrict or limit the spirit and scope of the appended claims to such detail.
Numerous other variations, changes, and substitutions will occur to those
skilled in the art without departing from the scope of the invention. It will be
understood that the foregoing description is provided by way of example, and
that other modifications may occur to those skilled in the art without departing

from the scope and spirit of the appended Claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A medical instrument comprising:

a) a flexible sheath having a distal sheath portion insertable within
a patient, having a proximal sheath portion, and having a first lumen, wherein
the distal sheath portion has a distal end;

b) a pivot base fixedly attached to the distal sheath portion;

c) a medical needle knife base pivotally connected to the pivot base
and having a passageway;,

d) a medical needle knife extendable from the passageway and
retractable within the passageway, wherein the medical needle knife is
extendable distally beyond the distal end of the distal sheath portion; and

e) a handpiece connected to the proximal sheath portion and
including:

a manually-operated articulation control operatively connected to
the needle knife base for pivoting the needle knife base with respect to the pivot

base without translating the sheath with respect to the handpiece;

a manually-operated translation control operatively connected to
the medical needle knife for extending the medical needle knife from the
passageway and for retracting the medical needle knife within the passageway.,
wherein the translation control is a separate and independent control from the

articulation control;

a handpiece body having a proximal body end portion, wherein
the sheath has an exposed outer surface from the handpiece to the pivot base;

a manually rotatable knob disposed at the proximal body end
portion; and

a drive shaft disposed within the handpiece body, having a distal
drive shaft portion attached to the proximal sheath portion, and having a
proximal drive shaft portion attached to the knob, wherein rotation of the knob
with respect to the handpiece body rotates the drive shaft which rotates the

flexible sheath which rotates the pivot base;
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the handpiece further including:

an articulation cam gear pivotally attached to the handpiece
body;

a manually operated button operatively connected to the
articulation cam gear for pivoting the articulation cam gear with respect to the
handpiece body;

a lengthwise-translatable articulation cable disposed in the first
lumen, having a distal cable portion operatively connected to the needle knife
base for pivoting the needle knife base with respect to the pivot base upon
lengthwise translation of the articulation cable, and having a proximal cable
portion operatively connected to the articulation cam gear, wherein pivoting of
the articulation cam gear lengthwise translates the articulation cable; and

a rotation coupler disposed within the handpiece body,
surrounding the drive shaft, lengthwise translatable with respect to the drive
shaft, and non-rotatable with respect to the drive shaft, wherein the proximal
cable portion is attached to the rotation coupler, wherein the rotation coupler
has a circumferential notch, wherein the articulation cam gear has a pin which
engages the notch, and wherein pivoting of the articulation cam gear lengthwise
translates the rotation coupler with respect to the drive shaft which lengthwise

translates the articulation cable with respect to the flexible sheath.

2. The medical instrument of claim 1, wherein the flexible sheath has a
second lumen, wherein the handpiece includes a manually translatable needle
knife handle, and also including an activation wire disposed in the second
lumen and having a distal wire portion and a proximal wire portion, wherein the
distal wire portion is attached to the medical needle knife, and wherein the

proximal wire portion is attached to a needle knife handle.

3. The medical instrument of claim 2, wherein the distal wire portion is

monolithically attached to the medical needle knife.
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4, The medical instrument of claim 2, also including an electrical
connector attached to the needle knife handle and electrically connected to the

proximal wire portion.
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