Office de la Propriete Canadian CA 2582501 A1 2007/09/21

Intellectuelle Intellectual Property
du Canada Office (21) 2 582 501
Un organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(22) Date de dépét/Filing Date: 2007/03/20 (51) CLInt./Int.Cl. A67B 17/00(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2007/09/21 A6TE 1//94(2000.01)
(30) Priorité/Priority: 2006/03/21 (US11/385,540) (71) Demandeur/Applicant:

ETHICON ENDO-SURGERY INC., US

(72) Inventeurs/Inventors:
COE, JONATHAN ALLEN, US;
SCHWEMBERGER, RICHARD F., US;
MEASAMER, JOHN P., US

(74) Agent: OGILVY RENAULT LLP/S.E.N.C.R.L.,S.R.L.

(54) Titre : INSTRUMENT MEDICAL POURVU D'UN MECANISME D'ACCOUPLEMENT
(54) Title: MEDICAL INSTRUMENT HAVING AN ENGAGEMENT MECHANISM

18

10\

20
12 17

22

14

(57) Abrégée/Abstract:

A medical instrument includes a shaft having a channel extending therethrough and an actuating element extending through the
channel. The instrument further includes an end effector disposed on the distal end of the shaft and operatively connected to the
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(57) Abrege(suite)/Abstract(continued):

distal end of the actuating element, wherein the actuating element is adapted to move the end effector between a first configuration
and a second configuration. The instrument further includes a control moveable between a first position corresponding to the first
configuration, and a second position corresponding to the second configuration, wherein the control is operatively disconnected
from the actuating element when the control is In the first position.
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ABSTRACT

A medical instrument includes a shaft having a channel extending
therethrough and an actuating element extending through the channel. The
instrument further includes an end effector disposed on the distal end of the
shaft and operatively connected to the distal end of the actuating element,
wherein the actuating element 1s adapted to move the end effector between a
first configuration and a second configuration. The mstrument further includes
a control moveable between a first position corresponding to the first
configuration, and a second position corresponding to the second configuration,
wherein the control 1s operatively disconnected from the actuating element

when the control 1s in the first position.
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MEDICAL INSTRUMENT HAVING AN ENGAGEMENT MECHANISM

[0001] Field of the Invention

[0002] The present application relates to medical instruments and, more

particularly, to surgical endoscopic mstruments.

[0003] Background of the Invention

[0004] Physicians use long, flexible instruments inserted through flexible
endoscopes to perform certain medical procedures through natural orifices of
the patient's body, sometimes preventing more costly and painful surgical
procedures. A flexible endoscopic instrument may have an endoscopic shaft
portion that is about 1 to about 2 meters long and about 2 to about 2 millimeters
in diameter. The shaft may include a flexible tube having a channel and an
actuating element such as a metallic wire extending through the channel. A
control apparatus may be operatively connected to the proximal end of the

actuating element for operating an end effector on the distal end of the shaft.

[0005] Occasionally unintentional, relative movement between the actuating
element and the tube may result in an uninitiated action of the end ettector.
This may occur, for example, while the user control 1s held or locked in a
position and the shaft is advanced along the tortuous path of the upper or lower
gastrointestinal tract of the patient. Bending of the shaft may result in a change
of the effective length of the channel, thereby resulting in the relative movement
between the tube and the actuating element and, in turn, causing the unimitiated
action. For some instruments, such as grasping instruments, this uninitiated
action may be relatively harmless, although a nuisance. For other instruments,
such as clip appliers and cutting instruments, this uninitiated action could 1njure
the patient and/or cause delays in the procedure. If the user control 1s not held

or locked in a position and the instrument is permitted to "float" to

accommodate for this relative motion, the amount of usable input motion or
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stroke of the user control could be dimimished such that the instrument would be

nonfunctional.

[0006] In addition to the issue of relative movement of shaft components
during usage of some current medical instruments, there may also be an
associated manufacturing issue. Sometimes it may be difficult to maintain
sufficiently tight tolerances for the length and other dimensions of the shaft
components to minimize process control variations that may occur during the
assembly of a high volume of imnstruments. To avoid rejecting a high number of
components, one common practice is to match components and/or custom
assemble each instrument such that the user control has a full range of input
motion to operate the end effector. However, when thousands of instruments
are produced in this manner over a period of time, there may be a significant

cost associated with manufacturing time and materials.

[0007] Accordingly, there 1s a need for an improved medical instrument
having a shaft containing an actuating element that operatively connects a user
control to an end effector such that there 1s no uninitiated action of the end
effector or loss of user control input motion due to flexure of the instrument
shaft during usage of the instrument. In addition, there 1s a need for an
instrument that may be less costly to manufacture than conventional instruments

designed for similar medical applications.

[0008] Summary of the Invention

[0009] In one embodiment, a medical instrument may include a shaft having a
channel extending therethrough and an actuating element extending through the

channel. The instrument may further include an end effector disposed on the
distal end of the shaft and operatively connected to the distal end of the
actuating element, wherein the actuating element is adapted to move the end
eftector between a first configuration and a second configuration. The
instrument may further include a control moveable between a first position

corresponding to the first configuration, and a second position corresponding to



CA 02582501 2007-03-20

the second configuration, wherein the control 1s operatively disconnected from

the actuating element when the control 1s 1n the first position.

In another embodiment, a medical instrument may include a shaft having a
channel extending therethrough and an actuating element extending through the
channel. The instrument may further include an end effector disposed on the
distal end of the shaft and operatively connected to the distal end of the
actuating element, wherein the actuating element 1s adapted to move the end
effector between a first configuration and a second configuration. The
instrument may further include a handle attached to the proximal end of the
shaft. The handle may have a control moveable between a first position
corresponding to the first configuration, and a second position corresponding to
the second configuration, wherein the control 1s operatively disconnected from
the actuating element when the control is in the first position. The handle may
also have an engagement mechanism for operatively connecting the control to
the proximal end of the actuating element when the control is moved from the

first position.

[0010] Other embodiments of the medical instrument will become apparent
from the following description, the accompanying drawings and the appended

claims.

[0011] Brief Description of the Figures

[0012] FIGURE 1 1s a side view of an exemplary embodiment of a flexible
endoscopic instrument, shown while a user control 1s 1n a second position and

an end effector is in a closed configuration;

[0013] FIGURE 2 1s a sectional view of the distal portion of the endoscopic

instrument of Fig. 1, shown with the end effector in an opened configuration;

[0014] FIGURE 3 1s a side view of the distal portion of the endoscopic

instrument of Fig. 1, shown with the end effector in the closed configuration;
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[0015] FIGURE 4 is a cut-away view of a handle of the instrument of Fig. 1,

including a first embodiment of an engagement mechanism 1n a first position;

10016] FIGURE S5 1s a cross-sectional view taken at line 5-5 of the

engagement mechanism of Fig. 4;

[0017] FIGURE 6 is a cut-away view of the engagement mechanism shown 1n

Fig. 4 in a second position;

[0018] FIGURE 7 is a cut-away view of the handle of the instrument of Fig. 1,
including a second embodiment of an engagement mechanism while the user

control 1s 1n a first position;

[0019] FIGURE 8 is a cross-sectional view taken at line 8-8 of the

engagement mechanism of Fig. 7;

[0020] FIGURE 9 1s a cut-away view of the a the engagement mechanism of

Fig. 7 in a second position;

[0021] FIGURE 10 1s a cut-away view of the handle of the instrument of Fig.
1, including a third embodiment of an engagement mechanism 1n a first

position,;

[0022] FIGURE 11 is a cut-away view of the engagement mechanism of Fig.

10 in a second position;

(0023] FIGURE 12 is a cut-away view of the handle of the instrument of Fig.
1, including a fourth embodiment of an engagement mechanism in a first

position; and

[0024] FIGURE 13 is a cut-away view of the engagement mechanism of 1n

Fig. 12 1n a second position.
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[0025] Detailed Description of the Invention

[0026] Fig. 1 1s a side view of an exemplary embodiment of a flexible
endoscopic instrument, generally designated 10, shown while a user control 18
1s in a second position and an end effector 14 1s 1n a closed configuration.
Instrument 10 includes an elongated, flexible shaft 16 having a proximal end 20
and a distal end 22. A physician may introduce the flexible portion of
instrument 10 into a lumen such as a working channel of an endoscope or a
natural orifice of a patient. Instrument 10 may further include a handle 12
attached to proximal end 20 of shaft 16. A user may hold a grip 17 of handle 12
while actuating user control 18 to operate end etfector 14. The configuration of
handle 12 shown in Fig. 1 is provided merely as one example of many possible

configurations.

[0027] Fig. 2 1s a detailed, sectional view of end effector 14 of instrument 10,
shown 1n an opened configuration. Fig. 3 1s a detailed view of end effector 14
shown in a closed configuration. End effector 14 includes a pair of opposable
jaws 24, 26 operatively connected at a pivot 40 to a retainer 38, which 1s
attached to the distal end 22 of shaft 16. Shaft 16 has a tube 34 defining a
channel 36 that retains a cable 30, which serves as an actuating element. The
distal end of cable 30 1s operatively connected to a linkage 28 by a connector
32, such that when tension is applied to cable 30, jaws 24, 26 move to the
closed position. Cable 30 may be a single filament, a multi-stranded filament or
a braided filament, for example, formed from a polymer, metal or other suitable
material, as 1s well-known 1in the art. Cable 30 may be tlexible yet sufficiently
stiff to transmit a linear force in both longitudinal directions when properly

constrained in shaft 16 and grip 17.

[0028] End effector 14 1s representative of many types of end effectors that
may be adapted to instrument 10. Other types of end effectors may be
operatively connected to cable 30 (Fig. 2) such that, when a tensile or
compressive force is applied to cable 30, the end eftector performs a desired

action. This desired action may include, but 1s not limited to, the opening and
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closing of jaws to grasp, pinch, dissect, clamp or scissor tissue, deploying a
fastening element, deploying a clip, cutting tissue, deploying staples, injecting

matter into tissue, deploying a stent or depositing a therapeutic device.

[0029] Still refernng to Fig. 2, tube 34 may be formed from a flexible coiled
wire, an extruded polymeric tube or from any one of numerous materials well-
known 1n the art. When shaft 16 is flexed or bent, channel 36 may effectively
lengthen along a curvilinear axis 31, causing a slight, relative movement
between cable 30 and tube 34. As will be described next, instrument 10 is
adapted such that end effector 14 and control 18 remain stationary even while

this relative movement occurs and the user control 18 is released.

[0030] Therefore, control 18 1s disengaged from end effector 14 in the first
posttion such that the proximal end of cable 30 (also referred to as an actuating
element) may move relative to the proximal end of shaft 16 while the distal end
of cable 30 1s stationary relative to end effector 14. This is also true for the

other embodiments to be described next.

[0031] Figs. 4 and 6 are partial, cut-away views of handle 12 of instrument 10
and include a first embodiment of an engagement mechanism 50 mounted to
grip 17. Fig. 5 1s a cross-sectional view taken at line 5-5 of engagement
mechanism 50 1n Fig. 6. A user may operate control 18 between the first

position (shown in Fig. 4) and the second position (shown in Fig. 6) to move

engagement mechanism 50 along an axis 52. When control 18 is in the first
position, cable 30 1s disengaged from control 18. When a user moves control 18
from the first position, cable 30 engages with control 18 so that the user may
operate end etfector 14 shown in Fig. 2. A full actuation (indicated by "A") of
control 18 moves engagement mechanism 50 along axis 52 a full stroke
(indicated by "D1") from a first position endpoint (indicated by "P1" in Fig. 4)
to a second position endpoint (indicated by "P2" in Fig. 4). Cable 30 is
operatively connected to mechanism 50 such that cable 30 also moves a

distance "D1" in the proximal direction.
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[0032] It should be understood that the first position of user control 18 may
refer to any of a number of positions corresponding to a small initial movement
of engagement mechanism 50 sufficient to allow user control 18 to operatively
engage with cable 30. During further movement of user control 18 beyond the
first position (between the first and second positions) user control 18 and cable
30 remain operatively engaged. It should also be understood that the first and
second positions of user control 18 correspond with the first and second
configurations of end effector 14, respectively. Similarly, intermediate
positions of user control 18 correspond with intermediate configurations of end

etfector 14.

[0033] Mechanism 50 may include a clutching element 54 for engaging
control 18 to cable 30. Mechanism 50 may also include a spring 56 for
applying a return force "F1" on cable 30 when clutching element 54 1s engaged
to cable 30. Spring 56 may be a compression spring formed from a coiled,
stainless steel wire. In one embodiment, the return force may urge cable 30 to
move distally, thereby urging end effector 14 to the opened configuration.
Spring 56 may also urge user control 18 to be 1n the first position when user

control 18 1s released.

[0034] Clutching element 54 may be similar in form and operating principle
to a device commonly used to hold a screen door spring/damper rod 1n an
extended position. Clutching element 54 may be formed from a tlat plate of a
metal or rigid plastic and may include an aperture 64 that fits loosely over a
drive rod 57 when clutching element 54 1s approximately perpendicularly to
drive rod 57. Clutching element 54 may be mounted to the inside of a box 58 at
a pivot 60. In one embodiment, box 58 may be open on the distal (left) end face
and closed on all other faces. Spring 56 may bear against the proximal (right)
end face of box 58. A torque spring 62 may bias clutching element 54 to rotate
about pivot 60. When mechanism 50 1s 1n the first position, box 58 may be
positioned such that a stop 66 attached to or unitarily formed with grip 17 holds

clutching element 54 in an approximately perpendicular relationship with drive
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rod 57, allowing drive rod 57 to translate in the longitudinal direction

independently of control 18.

[0035] Grip 17 may be formed from two half-shells joined together along a
seam (not shown) to define a cavity that retains mechanism 50. A track 78 may
extend from the inside of each half-shell to guide box 58 as 1t translates between
the first and second positions. A pair of tines 72, 74 of a fork 76 extending
from control 18 may operatively engage with posts 68, 70 extending from box
58, such that operation of control 18 between the first and second positions
moves box 58 along axis 52 between endpoints P1, P2. In one embodiment,
control 18 may be a lever that pivots about a lever pivot 79. When a user
initially presses control 18, box 58 translates proximally (to the nght) and
clutching element 54 tilts, thereby locking onto drive rod 57 at aperture 64.
Subsequent pressing of control 18 further drives box 58 proximally, thereby
pulling cable 30 and moving end effector 14 from the opened configuration to
the closed configuration. Release of control 18 at any point between the first
and second positions allows spring 56 to return control 18 to the first position

and end effector 14 to the opened configuration.

0036] Instrument 10 and handle 12 of Figs. 4-6 have been described for
applying a pulling or tensile force to cable 30. However, it should be
understood that handle 12 may also be adapted to apply a pushing or
compressive force to cable 30. Spring 56 may be a tension spring rather than a
compression spring, and control 18 may be actuated 1n the opposite direction
(clockwise about lever pivot 79) so that tines 72, 74 push guide box 58 from
right to left, as viewed 1n Fig. 4.

[0037] Figs. 7 and 9 are cut-away views of handle 12 of Fig. 1, showing a
second embodiment of an engagement mechanism, generally designated 0.
Fig. 8 1s a cross-sectional view taken at line 8-8 of mechanism 80 in Fig. 7.
Mechanism 80 may include a clutching element 84 for engaging control 18 to
cable 30 and a spring 82 for applying a return force "F2" on cable 30 1n the

distal direction. Spring 82 may be a compression spring formed from a stainless
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steel wire. Spring 82 may be positioned between the proximal end of clutching

element 84 and a wall 96 depending from grip 17.

[0038] As may be seen 1n Fig. 7, clutching element 84 may be a rack gear
segment (also referred to as a first gear) having a plurality of gear teeth 86. A
pair of flanges 92, 93 may extend from the sides of clutching element 84 and
may be slidably retained between a pair of tracks 94, 95 formed on grip 17.
Cable 30 may be attached to the distal end of clutching element 84. Control 18
may include a gear sector 90 (also referred to as a second gear) having a
plurality of gear teeth 88 adapted to engage with teeth 86 of clutching element
84 only when control 18 1s moved from the first position. When control 18 1s 1n
the first position (released), cable 30 1s disengaged from control 18 and spring
82 biases cable 30 in the distal direction. When a user operates control 18, teeth
88 may engage with teeth 86, such that element 84 and cable 30 move a
distance "D2" in the proximal direction, thereby moving end effector 14 (Fig. 1)
from the opened to the closed configuration. When a user releases control 18, a
return spring 98 may move control 18 to the first position and spring 82 may
move mechanism 80 distally, thereby moving end effector 14 to the opened

configuration.

[0039] Figs. 10 and 11 are cut-away views of handle 12 of instrument 10
shown 1n Fig. 1, including a third embodiment of an engagement mechanism,
generally designated 100. Fig. 10 shoWs control 18 (1in phantom) 1n a first
position labeled "A" and an intermediate position labeled "B". Fig. 11 shows

control 18 in a second position.

[0040] Engagement mechanism 100 may include a clutching element 104 for
engaging control 18 to cable 30, and a spring 102 for applying a return force
"F3" on cable 30 in the distal direction, thereby urging end eftector 14 to move
to the opened configuration when control 18 1s released. Clutching element 104
may include a circular gear 110 (also referred to as a first gear) and a drum 108
concentrically and rotationally mounted on a pin 106 extending from the grip

17. Spring 102 may be formed from a spiral watch-spring and may be attached
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between grip 17 and clutching element 104 such that spring 102 applies a torque
on clutching element 104 in a counter-clockwise direction (as viewed 1 Figs.

10 and 11) about a pin 106. The proximal end of cable 30 may be wrapped
around drum 108 or, as shown, attached at a link 116 to a strap 114.

[0041] Control 18 may include a gear sector 128 (also referred to as a second
gear) having a plurality of gear teeth 130 that may engage with a plurality of
teeth 112 on clutching element 104 when control 18 1s 1n the intermediate and
second positions. Control 18 may be a lever that pivotally attaches to one end
of a link 120 at a pivot 127. A first torsion spring 126 may bias control 18 and
link 120 to be extended for the first and intermediate positions, as shown 1n Fig.
10. The opposite end of link 120 may pivotally attach to a pin 122 extending
from grip 17. A second torsion spring 124 may bias link 120 to move to the
first position, such that teeth 130 of gear sector 128 and teeth 112 of clutching
element 104 are separated. First torsion spring 126 may be stitfer than second
torsion spring 124 to insure that link 120 pivots about pin 122 before control 18

pivots about pivot 127 when the user actuates control 18.

[0042] When control 18 is in the first position (released), control 18 may be
disengaged from cable 30, thereby allowing spring 102 to push cable 30 and
bias end effector 14 to stay in the opened configuration. When a user presses

control 18 to the intermediate position, control 18 may operatively engage cable

30. When the user presses control 18 to the second position, clutching
mechanism 104 may rotate and take up strap 114 on drum 108, thereby pulling
cable 30 a distance "D3" and closing end ettector 14.

[0043] Figs. 12 and 13 are cut-away views of handle 12 of mstrument 10
shown in Fig. 1, including a fourth embodiment of an engagement mechanism,
generally designated 131. Fig. 12 shows user control 18 in the first position and
Fig. 13 shows user control 18 in the second position. Mechanism 131 may be
adapted to actuate two cables that extend through shaft 16 and are operatively
connected to the end effector 14. Cable 30 (also referred to as a first actuating

element) may be actuated to operate a first function of the end effector, such as
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to open and/or close jaws 24, 26 (Fig. 2) as 1n the previous embodiments. A
second actuating element 136 may be actuated to operate a second function ot
the end effector, such as deployment of a fastener, release of a mechanism
contained in the jaw or extension of a probe. Second actuating element 136
may also be attached to linkage 28 such that cable 136 works antagonistically
with cable 30 such that tension on cable 136 opens the end effector and tension

on cable 30 closes the end eftector.

[0044] Engagement mechanism 131 may include a clutching element 138 for
engaging control 18 to cable 30, a first spring132 for applying a first force "F4-
1" to cable 30, and a second spring 134 for applying a second force "F4-2" to
cable 136. Clutching element 138 may be similar to clutching element 54 (the
"screen door device") in Fig. 4. Clutching element 138 may be formed from a
flat plate of metal or rigid plastic with an aperture (hidden) that shdes freely
over a drive cylinder 146 when clutching element 138 is 1n a first orientation
(here shown to be approximately perpendicular) with respect to dnve cylinder
146. When clutching element 138 is tilted to a second orientation as shown 1n
Fig. 13, 1t locks onto drive cylinder 146 at the aperture such that control 18 may

move drive cylinder 146 1n the proximal direction, thereby closing end effector

14.

[0045] A fork 152 may extend from control 18 and may be similarly
configured as fork 76 shown in Fig. 5. Fork 152 may include slots 154 that
retain a pair of lower pivots 156 extending from the sides of clutching element
154. A pair of upper pivots 158 may extend from the sides of clutching element
138 and may be slidably retained in a pair of tracks 160 formed on opposing

sides of grip 17. When a user presses control 18, fork 152 may rotate about
pivot 78, tilt clutching element 138 to lock onto drive cylinder 146 and force
drive cylinder 146 in the proximal direction, thereby pulling cable 30. When
the user releases control 18, a return spring 166 may move control 18 to the first
position, a clutch spring 168 may return clutching element 138 to the second

(upright) orientation and first biasing element 132 may move mechanism 131

and cable 30 distally.
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[0046] User control 18 may be disengaged from cable 30 when in the first
position (released) and engaged with cable 30 between the first and second
positions. A control knob 148, however, may always be engaged with second
actuating element 136. Knob 148 niay be attached to the proximal end of a
drive shaft 140 that may rotate freely inside of drive cylinder 146. Drive
cylinder 146, however, may be configured on its outer surface to be constrained
from rotating by features 162 extending from grip 17. A reel 152 may be
rotatably attached to the distal end of drive shaft 160. Drive cylinder 146 and
reel 152 may be retained on drive shaft 160 between a pair of snap rings 142,
144. The proximal end of cable 136 may be wrapped around reel 152. Anarm
150 may extend from drnive cylinder 146 and may be positioned to guide cable
136 onto reel 152, such that a user may turn knob 148 to take-up and let-out
cable 136 regardless of how control 18 and mechanism 131 are longitudinally
positioned. The proximal end of cable 30 may be rotatably retained on the
distal end of drive shaft 140 by a ball connector 141 such that rotation of drive
shaft 140 does not twist cable 30.

[0047] First biasing element 132 may be a coiled steel wire compression
spring assembled over shaft 140 and positioned between the proximal end of
drive cylinder 146 and a wall 164 of grip 17. Second biasing element 134 may
be a steel wire torsion spring assembled over the distal end of drive cylinder 146
and attached between reel 152 and drive cylinder 146 to provide force F4-2 on
cable 136. Depending on how cable 136 1s routed through grip 17, cable 136
may wrap or unwrap a small amount from reel 152 as required while

mechanism 131 translates between the first and second positions.

[0048] The engagement mechanisms described and claimed herein may be
adapted to any one of a number of medical instruments, including medical
instruments having end effectors adapted to grasp or clamp tissue, to hold a
surgical needle, to apply a fastener, to retract tissue, to cut tissue and to apply
energy. In addition, although shaft 16 of instrument 10 has been described
herein as being generally elongated, tubular, flexible and including an enclosed

channel for retaining the actuating element, the shaft may also be relatively
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short, non-tubular, frame-like, relatively rigid and the channel may not be
enclosed, but rather be defined by features on the shaft for guiding, retaining
and/or housing an actuating element that operatively connects a user control to
an end effector. In general, the engagement mechanism described herein may
be adapted to medical instruments for which there is unintentional, relative
movement between the shaft and the actuating element, such as during
manipulation of the instrument. The engagement mechanisms described herein
may also be incorporated into such medical instruments in order to preclude the
need to custom assemble each mstrument due to dimensional variations of

particular instrument components.

[0049]  Accordingly, 1t should be understood that although a medical
instrument has been shown and described with respect to certain embodiments,
modifications may occur to those skilled in the art. The medical instrument

includes such modifications and 1s limited only by the scope of the claims.
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WHAT IS CLAIMED IS:

1. A medical instrument comprising:

a shaft having a channel extending therethrough, said shaft including a

proximal end and a distal end;

an actuating element extending through said channel, said actuating

element having a proximal and a distal end;

an end effector disposed on said distal end of said shaft and operatively
connected to said distal end of said actuating element, wherein said actuating
element is adapted to move said end effector between a first configuration and a

second configuration; and

a control moveable between a first position corresponding to said first

configuration and a second position corresponding to said second configuration,
wherein said control is operatively disconnected from said actuating element

when said control 1s in said first position.

2. The medical instrument of claim 1 wherein said shaft and said actuating

celement are flexible.

3. The medical instrument of claim 1 wherein said shaft and said end effector

are sized for insertion into a working channel of an endoscope.

4. The medical instrument of claim 1 wherein said end effector 1s adapted to
grasp tissue, clamp tissue, hold a needle, apply a fastener, apply a clip, retract

tissue, cut tissue or apply an energy to tissue.

5. The medical instrument of claim 1 further comprising an engagement
mechanism including a clutching element adapted to releasably engage said
control to said actuating element when said control 1s moved from said first
position and a spring element adapted to apply a return force to said actuating

element such that said end effector is biased to said first position.
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6. The medical instrument of claim 5 wherein said clutching element 1s formed
from a rigid material having an aperture therethrough and wherein said
engagement mechanism further comprises a drive element attached to said
proximal end of said actuating element and inserted through said aperture,
whereby moving said control from said first position orients said clutching
element with respect to said drive element such that said clutching element

locks onto said drive element at said aperture.

7. The medical instrument of claim 5 wherein the clutching element includes a
first gear attached to said actuating element and said control includes a second
gear, wherein said first and second gears are operatively disengaged when said
control is in said first position and operatively engaged when said control 1s
between said first and second positions, and wherein said spring element 1s
operatively positioned between said first gear and said handle such that a force

of said spring element is applied to said actuating element.

8. The medical instrument of claim 7 wherein said first gear 1s a rack segment
that is constrained to move along a track on said handle in proximal and distal
directions, and said second gear 1s a gear sector attached to the control and

rotationally mounted to said handle such that movement of said control rotates

said second gear.

9. The medical instrument of claim 7 wherein said first gear 1s a circular gear
rotationally mounted to said handle and said second gear 1s a gear sector
attached to said control and rotationally mounted to said handle, and wherein
said engagement mechanism further includes a drum that 1s concentrically
attached to said circular gear, and wherein said proximal end of said actuating
element is attached to said drum such that said proximal portion of said

actuating element wraps around said drum when said control 1s moved from

said first position.
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10. The medical instrument of claim 9 wherein said spring element 1s a watch

spring attached between said handle and said second gear such that said watch

spring winds as said control 1s moved from said first position.
11. A medical instrument comprising:

a shaft having a channel extending therethrough, said shaft including a

proximal end and a distal end;

an actuating element extending through said channel, said actuating

element having a proximal and a distal end;

an end effector disposed on said distal end of said shaft and operatively
connected to said distal end of said actuating element, wherein said actuating
element 1s adapted to move said end effector between a first configuration and a

second configuration;

a handle attached to said proximal end of said shaft and including a
control moveable between a first position corresponding to said first
configuration, and a second position corresponding to said second
configuration, wherein said control is operatively disconnected from said
actuating element when said control is 1n said first position, and an engagement
mechanism for operatively connecting said control to said proximal end of said

actuating element when said control 1s moved from said first position.

12. The medical instrument of claim 11 wherein said engagement mechanism

includes:

a clutching element adapted to releasably engage said control to said
actuating element when said control is moved from said first position, wherein
said clutching element 1s formed from a rigid material having an aperture

therethrough;

a drive element attached to said proximal end of said actuating element

and inserted through said aperture, whereby moving said control from said first
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position orients said clutching element with respect to said drive element such

that said clutching element locks onto said drive element at said aperture; and

a spring element adapted to apply a return force to said actuating

element such that said end effector is biased to said first position.

13. The medical instrument of claim 11 wherein said shaft and said actuating

clement are flexible.

14. The medical instrument of claim 11 wherein said shaft and said end effector

are sized for insertion into a working channel of an endoscope.

15. The medical instrument of claim 11 wherein said end effector 1s adapted to
grasp tissue, clamp tissue, hold a needle, apply a fastener, apply a clip, retract

tissue, cut tissue or apply an energy to tissue.

16. The medical instrument of claim 11 wherein said engagement mechanism

includes:

a clutching element adapted to releasably engage said control to said
actuating element when said control is moved from said first position, wherein
said clutching element includes a first gear attached to said actuating element,
and said control includes a second gear, wherein said first and second gears are
operatively disengaged when said control is in said first position and operatively

engaged when said control is between said first and second positions; and

a spring element adapted to apply a return force to said actuating
element such that said end effector is biased to said first position, wherein said
spring element is operatively positioned between said first gear and said handle

such that said force of said spring element is applied to said actuating element;

17. The instrument of claim 16 wherein said first gear 1s a rack segment that 1s
constrained to move along a track on said handle in proximal and distal

directions, and said second gear is a gear sector attached to said control and
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rotationally mounted to said handle such that movement of said control rotates

said second gear.

18. The instrument of claim 16 wherein said first gear 1s a circular gear
rotationally mounted to said handle and said second gear is a gear sector
attached to said control and rotationally mounted to said handle, and wherein
said engagement mechamsm further includes a drum that 1s concentrically
attached to said circular gear, and wherein said proximal end of said actuating
element 1s attached to said drum such that said proximal portion of said
actuating element wraps around said drum when said control 1s moved from

said first position.

19. The medical instrument of claim 16 wherein said shaft and said end effector

are sized for imnsertion into a working channel of an endoscope.

20. The medical instrument of claim 16 wherein said end effector 1s adapted to
grasp tissue, clamp tissue, hold a needle, apply a fastener, apply a clip, retract

tissue, cut tissue or apply an energy to tissue.
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