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ABSTRACT

A method of preventing articulation in a surgical instrument, comprising moving a rod
having an actuating surface thereon, so that the actuating surface engages an articulation locking
assembly, the articulation locking assembly having a flexible member that is cammed laterally to

engage at least one articulation drive member.
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ARTICULATION MECHANISM FOR SURGICAL INSTRUMENT

This application is a division of Canadian Serial No. 2,639,439 filed
September 9, 2008.

BACKGROUND

1. Technical Field

This application relates to a mechanism to effect movement of at least a portion of

a surgical instrument, and more particularly, to an articulating mechanism for use with an

elongate surgical instrument.

2. Background of Related Art

Surgical devices wherein tissue is first grasped or clamped between opposing jaw

structure and then joined by surgical fasteners are well known 1n the art. In some

instruments a knife is provided to cut the tissue which has been joined by the fasteners.

The fasteners are typically in the form of surgical staples but two part polymeric fasteners

can also be utilized.

A stapler disclosed in U.S. Pat. No. 3,499,591 applies a double row of staples on

each side of the incision. This is accomplished by providing a disposable loading unit in
which a cam member moves through an elongate guide path between two sets of

staggered staple carrying grooves. Staple drive members are located within the grooves
and are positioned in such a manner so as to be contacted by the longitudinally moving

cam member to effect ejection of the staples from the staple cartridge of the disposable

- loading unit. Other examples of such staplers are disclosed in U.S. Pat. Nos. 4,429,695

and 5,065,929.
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Each of the instruments described above were designed for use in conventional
surgical procedures wherein surgeons have direct manual access to the operative site.
However, in endoscopic or laparoscopic procedures, surgery 1s performed through a
small incisioﬁ or through a narrow cannula inserted through small entrance wounds in the
skin. In order to address the specific needs of endoscopic and/or laparoscopic surgical
procedures, endoscopic surgical stapling devices have been developed and are disclosed
in, for example, U.S. Pat. No. 5,040,715 (Green, et al.); U.S. Pat. No. 5,307,976 (Olson, |
et al.); U.S. Pat. No. 5,312,023 (Green, et al.); U.S. Pat. No. 5,318,221 (Green, et al.);

U.S. Pat. No. 5,326,013 (Green, et al.); and U.S. Pat. No. 5,332,142 (Robinson, et al.).

Certain current laparoscopic linear staplers are configured to operate in an
articulated off axis configuration. Samples of articulating endoscopic surgical staplers

are disclosed in US Patent No. 6,953,139 issued to Milliman et al.

SUMMARY

The present disclosure relates to an articulating elongate surgical instrument that
includes a handle assembly, and an elongated body portion extending distally from the
handle assembly and defining a first longitudinal axis. The elongate surgical instrument
also includes a tool assembly pivotally supported on the distal end of the elongated body
portion about a pivot axis substantially orthogonal to the first longitudinal axis. The.

elongate surgical instrument includes as well an articulation mechanism to effect the

movement of the tool assembly.
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The instrument has at least one articulation drive member with at least one
retaining surface; a rod disposed adjacent the at least one articulation drive member, with
an actuating surface disposed upon the rod; and an articulation locking assembly
configured to selectively engage and disengage the actuating surface and to selectively

engage and disengage from the at least one retaining surface of the at least one

articulation drive member.

The at least one articulation drive member can include two articulation drive
members, each of the two articulation drive members having at least one retaiming surface
for engagement and disengagement by the articulation locking assembly. The
articulation locking assembly can have at least two retaining surfaces, at least one of the
retaining surfaces engaging one of the two articulation drive members, and at least the

other of the retaining surfaces engaging the other of the two articulation drive members.

The retaining surface or surfaces of the articulation locking assembly may be
configured as one or more protrusions. The protrusions may selectively engage and
disengage from the respective at least one retaining surface of the articulation drive
member. The at least one retaining surface of the articulation drive members may be

configured as channels receiving the respective protrusions of the articulation locking

assembly.
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The at least one retaining surface of the articulation locking assembly may each
include a frictional surface. The at least one retaining surface of the articulation drive

member or members may include a frictional surface.

In one embodiment, the articulation locking assembly may include a flexible
member that 1s expansible laterally. The articulation locking assembly may further
include a motive member movable toward the flexible member. The actuating surface
disposed upon the rod may be configured as a detent channel in a surface of the rod. The
detent channel may include at least one ramp surface configured to urge movement of the

motive member upon motion of the rod.

In one embodiment, the flexible member may have an interior space and wherein,
upon motion of the rod, the motive member enters the interior space of the flexible
member and expands the flexible member laterally. The motive member may have an

inclined surface for engaging the flexible member.

The flexible member may be configured with sufficient resiliency to urge the
motive member away from the flexible member and to release thereby the drive members

to allow movement of the drive members. The flexible member may include at least a
pair of inclined surfaces spanning the interior space, and the motive member may be

configured wherein motion of the motive member to engage the inclined surfaces of the
flexible member causes the retaining surfaces of the flexible member to engage with, or

disengage from, the retaining surface of the respective articulation drive members. The
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flexible member may further include an aperture, and the motive member may further
include a protrusion configured to lockingly engage with and to be received by the

aperture of the flexible member. The protrusion of the motive member may lockingly

engage with and be received by the aperture of the flexible member during motion of the

motive member to engage the inclined surfaces of the flexible member to cause the

retaining surfaces of the articulation locking means to selectively engage and disengage

from the retaining surface of the respective articulation drive members.

In one embodiment, the elongated body portion includes at least two drive
members each having at least two retaining surfaces, an operating lever, and a base plate.
The base plate may be Operativelsr coupled to the operating lever, with the base plate
having first and second pairs each of a distal engaging portion and a proximal engaging
portion. The first pair of distal engaging portions may be configured to alternately engage
the distal engaging apertures upon movement of the operating lever, while the second pair
of proximal engaging portions may be configured to alternately engage the proximal

engaging apertures upon movement of the operating lever.

The base plate may further include a plurality of notches, wherein each of the
plurality of notches corresponds to a particular position of the base plate effecting a
particular position of articulation of the pivot member, and the surgical instrument further
includes a locking actuator lockingly engaging with any one of the plurality of notches in

the base plate to lock a particular position of articulation of the pivot member.
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The rod of the instrument may comprise a firing rod for effecting the firing of

surgical staples from the tool assembly.

In a further aspect of the present disclosure, a method of preventing articulation
in a surgical instrument includes moving a rod having an actuating surface thereon, so that
the actuating surface engages an articulation locking assembly. the articulation locking
assembly has a flexible member that is cammed laterally to engage at least one articulation
drive member. The method can include that the motive member is engaged with the rod,
the actuating surface urging movement of the motive member. The motive member may be

moved toward the flexible member. In certain embodiments, the motive member moves

Into an interior space of the flexible member, expanding the flexible member laterally. The

method can include moving the motive member into a channel in the rod and away from
the flexible member. Retaining surfaces on the flexible member can be moved into
engagement with retaining surfaces on the at least one articulation drive member.

In certain embodiments, the flexible member is cammed laterally in two
directions to engage two articulation drive members. The motive member can slide along at
least one inclined surface. In a preferred embodiment, surgical staples are fired from the

surgical instrument, including moving the rod in a distal direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments are described herein with reference to the drawings:
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FIG. 1 is a perspective view of an embodiment of the presently disclosed surgical

stapling apparatus;

FIG. 2 is a perspective view of the articulation mechanism of the surgical

apparatus shown in FIG. 1;

FIG. 3 is a detail of FIG. 2 showing a pivot member and articulation drive

members according to the present disclosure;

FIG. 4 is a detail of FIG. 2 showing the drive members and other features

according to the present disclosure; and

FIG. 5 is a plan view of the proximal end of the articulation mechanism according

to the present disclosure illustrating the drive members.

FIG. 6 is a perspective view of an articulation operating mechanism and an
elongated body portion for an elongate surgical instrument that both enclose an

articulation locking mechanism according to the present disclosure;

FIG. 7 is a perspective view with parts separated of the internal components of the

elongated body portion of the elongate surgical instrument of FIG. 6;
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FIG. 8A 1s a perspective view showing one embodiment of a pivot member and

articulation drive members of the elongated body portion for an elongate surgical

instrument of FIG. 6;

FIG. 8B is a side view of the pivot member and an articulation drive member of

the elongated body portion of FIG. 8A;

FIG. 8C 1s a side view of the pivot member and another articulation drive member

of the elongated body portion of FIG. 8A;

FIG. 9A 1s a perspective view showing another embodiment of a pivot member

and articulation drive members of the elongated body portion for an elongate surgical

instrument of FIG. 6;

FIG. 9B is a side view of the pivot member and articulation drive members of the

elongated body portion of FIG. 9A;
FIG. 10 is a perspective view with parts separated of internal components of the
elongated body portion of the elongate surgical instrument of FIG. 8 illustrating one

embodiment of an articulation locking mechanism according to the present disclosure;

FIG. 11 1s a perspective view of the articulation locking mechanism of FIG. 10;
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FIG. 12 is a sectional perspective view of the internal components of the

elongated body portion of FIGS. 6, 7 and 10;

FIG. 13 is another sectional view of the internal components of the elongated
body portion, taken along line 13-13 in FIG. 12, showing the articulation locking

mechanism in a disengaged position; -

FIG. 14 is a cross-sectional view of the internal components of the elongated body
portion of FIGS. 10, 11 and 13 showing the articulation locking mechanism in a

disengaged position;

FIG. 15 is a sectional view of the internal components of the elongated body

portion of FIGS. 10, 11, 13 and 14 showing the articulation locking mechanism in an

engaged position;

FIG. 16 is a cross-sectional view of the internal components of the elongated body
portion of FIGS. 10, 11, 13, 14 and 15 showing the articulation locking mechanism in an

engaged position;

FIG. 17 is a plan view of the internal components of the elongated body portion of -

FIGS. 10, 11, 13, 14, 15 and 16 showing the articulation locking mechanism in an

engaged position;
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FIG. 18 1s a perspective view of the internal components of the elongated body

portion, showing an alternate configuration of articulation drive member retaining

surfaces;

FIG. 19 is a perspective view of the internal components of the elongated body
portion, showing an alternate configuration of articulation drive member retaining

surfaces;

FIG. 20 1s a cross-sectional view of the internal components of the elongated body
portion of FIG. 19 showing the articulation drive member retaining surfaces in an

engaged position; and

FIG. 21 is a plan view of the internal components of the elongated body portion of
FIGS. 19 and 20 showing an alternate configuration of articulation drive member

retaining surfaces in an engaged position.

DETAILED DESCRIPTION

Embodiments of the present disclosure will now be described in detail with

reference to the drawings, in which like reference numerals designate 1identical or

corresponding elements in each of the several views.

In the drawings and in the description that follows, the term "proximal”, as is

traditional, will refer to the end or portion of the surgical instrument which 1s closest to

- 10 —
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the operator, while the term distal will refer to the end or portion of the surgical

instrument which is furthest from the operator.

Referring now to FIGS. 1-5, an elongate surgical instrument, e.g. a surgical
stapling apparatus for applying surgical staples, according to the present disclosure 1s
shown generally as surgical instrument 10. Surgical instrument 10 generally includes a
handle assembly 12 having a housing 16 with a handle portion 18 and a movable trigger
portion 20. The surgical instrument 10 includes an elongated body 14 operatively
coupled to the housing 16. An articulation lever 130 1s also mounted on the forward end
of handle assembly 12 to facilitate articulation of tool assembly 17. In one embodiment,
tool assembly 17 is releasably secured to a distal end 19 of elongated body 14. As
illustrated in FIGS. 1-2, the tool assembly 17 has a pair of jaws 23a and 23b including an
anvil assembly 23a and a cartridge assembly 23b. The anvil assembly 23a 1s movably

secured in relation to elongated body 14. The anvil assembly 23a is disposed in

opposition to the cartridge assembly 23b and the cartridge assembly 23b is configured to

apply linear rows of staples. Replaceable loading units with tool assemblies for applying
rows of staples measuring tfrom about 30 mm to about 60 mm 1n length may be connected

to the distal end 19 of elongated body 140. Replaceable loading units having linear rows
of staples of other lengths are also envisioned, e.g., 45 mm. The deployment of the
surgical staples and the actuation mechanism therefor 1s disclosed in U.S. Patent

Application Publication No. 2004/0232201 Al, the entire disclosure of which is hereby

incorporated by reference herein.

-1] -
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The general overall arrangement, construction and operation of surgical
instrument 10 embodied as an endoscopic surgical stapling apparatus 1s similar in many
respects to a surgical stapling apparatus such as, for example but not limited to, that
described in more detail in commonly assigned U.S. Pat. No. 6,953,139 B2, by Milliman
et al, published October 11, 2005, the entire contents of which is hereby incorporated by
reference herein. The sufgical instrument 10 may also be embodied as a grasping
instrument, a retractor or as another instrument requiring articulation of a surgical tool

member. The embodiments are not limited to the context of an endoscopic surgical

stapler.

In an embodiment according to the present disclosure, the surgical instrument 10
further includes an articulation mechanism 100 (see FIG. 2) to effect the movement of the
tool assembly 17. The articulation mechanism 100 includes a pivot member 102 that 1s
operatively coupled to the tool assembly 17 at a proximal end 21 thereof (see FIG. 1).

The elongated body portion 14 extends distally from the handle assembly 12 and defines

a first longitudinal axis. The tool assembly 17 is pivotally supported by the pivot
member 102 on the distal end of the elongated body portion 14 about a pivot axis defined
by the pivot member 102 that 1s substantially orthogonal to the first longitudinal axis.
The tool assembly 17 defines a second longitudinal axis and i1s movable between a first
position in which the second longitudinal axis is aligned with the first longitudinal axis to

a second position in which the second longitudinal axis is positioned at an angle to the

first longitudinal axis.

- 12 —
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The articulation mechanism 100 is further configured with at least first and
second articulation drive members 110a and 110b, respectively, that are operatively
coupled to the pivot member 102 such that relative motion of the first articulation drive
member 110a with respect to the second articulation drive member 110b moves the pivot

member 102 to effect the movement of the tool assembly 17.

The articulation mechanism 100 may further include an actuation assembly 104.
The actuation assembly 104 includes at least first and second articulation drive plates
112a and 112b, respectively. The first articulation drive plate 112a may be operatively
coupled to at least the first articulation drive member 110a, while at least the second
articulation drive plate 112b may be operatively coupled to at least the second
articulation drive member 110b, such that relative motion of one of the first and second
articulation drive plates 112a or 112b, respectively, with respect to another one of the
first and second articulation drive plates 112b or 112a, respectively, moves the pivot
member 102 to effect the movement of the tool assembly 17. In one embodiment, the
drive members 110a and 110b may be formed of strips or bars that are flat or rounded. In
one embodiment, the first and second articulation drive members 110a and 110b,

respectively, are configured to be disposed within the elongated body portion 14.

The dnive plates 112a and 112b may be coupled orthogonally to the respective

drive members 110a and 110b. The drive plates 112a and 112b may be configured as
rectangular plates each having at least a distal engaging aperture 114a, 114b or a

proximal engaging aperture 116a, 116b, respectively, formed therein. Each aperture

-13 -
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114a, 114b, and 116a, 116b defines an inner surface 118a, 118b and 120a, 120b,

respectively.

The articulation mechanism 100 may further include an articulation drive bar 130
that is configured to contact the drive plates 112a and 112b, such that upon contacting
the drive plates 112a and 112b, movement of the articulation drive bar 130 effects
movement of the drive plates 112a and 112b to effect the movement of the tool assembly

17.

In one embodiment, the articulation drive bar 130 1s configured to engage at
least the distal or proximal engaging apertures 114a, 114b or 116a, 116b, respectively, of
each of the first and second drive plates 112a and 112b, respectively, such that upon
engaging at least the distal or proximal engaging apertures 114a, 114b and 116a, 116b,
thereby, movement of the articulation drive bar 130 effects movement of the tool

assembly 17.

The articulation drive bar 130 is configured to contact the inner surfaces 118a,

118b, 120a, 120b of at least the distal or proximal engaging apertures 114a, 114b or 1164,

116D, respectively, of each of the drive plates 112a, 112b such that upon contacting the
inner surfaces 118a, 118b, 120a, 120b thereby, movement of the articulation drive bar

130 effects movement of the tool assembly 17.

-14 —
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The articulation drive bar 130 may include an operating lever 140 and a base
plate 150 that is operatively coupled to the operating lever 140. In one embodiment, as
illustrated in FIGS. 2, 4 and 5, the base plate 150 has a bow-tie configuration with four
protrusions around the periphery thereof such as first and second pairs each of distal
engaging portions 152a and 152b and proximal engaging portions 154a and 154b,
respectively. The distal engaging portions 152a and 152b are configured to engage the
distal engaging apertures 114a and 114b, respectively, upon movement of the operating
lever 140, while the proximal engaging portions 154a and 154b are configured to
alternately engage the proximal engaging apertures 116a and 116b, respectively, upon

movement of the operating lever 140.

Referring to FIG. 5, the base plate 150 may further include a plurality of notches
156 disposed at the proximal portion of the periphery of the base plate 150. Each of the
plurality of notches 156 corresponds to a particular position of the base plate 150 as it is
rotated around a vertical centerline axis Y-Y to effect a particular position of articulation
of the pivot member 102. Axis Y-Y is shown in FIG. 4, a locking actuator, e.g., locking
pin 160, engages with one of the plurality of notches 156 1n the base plate 150 to define a

a predetermined articulated position of the tool assembly 17.

The surgical apparatus 10 may further include a tensioner, e.g., coil springs 170a

and 170b, operatively coupled to the surgical apparatus 10, e.g., at the proximal ends

122a and 122b of the first and second articulation drive plates 112a and 112b,

-15—
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respectively, such that the tensioner provides tension to the relative movement of the

articulation drive members 110a and 110b.

The articulation drive members 110a, 110b, the articulation drive plates 112a,
112b and the articulation drive bar 130 of the articulation mechanism 100 and associated

components may be made from materials such as plastic, metal or metal alloy, or other

suitable material.

In operation, the user engages the operating lever 140, turning it to the left or
right. When the user turns the operating lever 140 to the right, from the perspective of
the user, as shown in FIGS. 1 and 5, proximal engaging portion 154b advances second
articulation drive plate 112b in a distal direction. The base plate 150 may also be
arranged so that distal engaging portion 152a retracts first articulation drive plate 112a in
a proximal direction, as drive plate 112b 1s advanced. Pivot member 102 pivots so that

the tool assembly 17 articulates to the left, as shown in FIG. 1.

As can be appreciated from the above description, the present disclosure provides
an articulating endoscopic surgical instrument 10 that includes elongate body portion 14.
The elongate body portion 14 defines first longitudinal axis A-A (see FIG. 1). The

endoscopic surgical instrument 10 also includes articulating tool assembly 17 that has the
pair of jaws 23a and 23b (shown in FIG. 1 in the closed position). The articulating tool

assembly 17 defines a second longitudinal axis B-B (see FIG. 1). The articulating tool

assembly 17 1s disposed at a distal end 19 of the body‘ portion 14 and is movable from a

- 16 —
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first position in which the second longitudinal axis B-B is substantially aligned with the

first longitudinal axis A-A to at least a second position in which the second longitudinal
axis B-B is disposed at an angle @ to the first longitudinal axis A-A. The articulating

endoscopic instrument 10 also includes the articulation mechanism 100 and the tool

assembly 17 that 1s operatively coupled to the pivot member 102 to effect articulation of

the tool assembly 17.

The p1vot member 102 is pivotably attached to the elongate body portion 14 at the
pivot axis Y-Y (see FIG. 4). The first articulation drive member 110a and the second
articulation drive member 110b are attached to the pivot member 102 so that relative
movement of the articulation drive members 110a, 110b articulates the tool assembly 17.
The first articulation drive member 110a 1s attached to the pivot member 102 on a first
side of the pivot axis X-X and the second articulation drive member 110b is attached to

the pivot member 102 on a second side of the pivot axis X-X.

The actuation assembly 104, including the rotatably mounted base 150, is
operatively associated with the first and second articulation drive members 110a and

110b, respectively, so that upon rotation of the operating lever 140, the first articulation

drive member 110a moves in a proximal direction and the second articulation drive

member 110b moves in a distal direction.

Referring now to FIGS. 6-21, there is disclosed an embodiment of an articulation

locking mechanism for an articulating elongate surgical instrument. In FIGS. 6-21, only

.17 -
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those portions of the articulating surgical instrument are illustrated as necessary to
describe the articulation locking mechanism construction and operation. More
particularly, referring to FIG. 6, an articulation operating assembly 230 for an elongate
surgical instrument includes a pair of upper and lower sections 232 and 234 housing an
elongated body portion 214 operatively coupled to the housing (not shown) of the

elongate surgical instrument (not shown).

FIG. 7 is a perspective view with parts separated of the internal components of the

elongated body portion 214. The elongated body portion 214 includes at least one
articulation drive member having at least one retaining surface therein, e.g.., first and
second articulation drive members 210a and 210b, respectively, each having a retaining
surface 205a and 205b, respectively, therein. A-ﬁring rod 216 may be disposed adjacent
to the articulation drive member or members, e.g., the firing rod 216 may be disposed
adjacent to the first articulation drive member 210# and adjacent to the second

articulation drive member 210b. An actuating surface 250, may be disposed upon the

firing rod 216.

The elongated body 214 also includes an articulation locking means or
articulation locking assembly 260 that is configured to selectively engage and disengage
from the actuating surface 250 and to selectively engage and disengage from the at least

one retaining surface of the at least one articulation drive member, e.g., retaining surface

205a and 205b selectively engaging and disengaging from the articulation drive members

210a and 210b, respectively.

.18 -
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The articulation locking means 260 may be configured to selectively engage and
disengage from the actuation surface 250 and with the at least one retaining surface of the
articulation drive members, e.g., with the retaining surfaces 205a and 205b of the
articulation drive members 210a and 210b, respectively. The articulation locking means
260 includes two retaining surfaces 265a and 265b that selectively engage and disengage

from the retaining surfaces 205a and 205b of the respective articulation drive members

210a and 210b.

The retaining surfaces, e.g., retaining surfaces 265a and 265b, of the articulation -
locking means 260 may be configured as protrusions, wherein each of the protrusions
- 265a and 265b selectively engages and disengages from the respective retaining surfaces

205a and 205b, of the articulation drive members 210a and 210b, respectively.

In one embodiment, retaining surfaces 205a and 205b of the articulation drive

members 210a and 210b, respectively, include at least two retaining surfaces, e.g.,
retaining surfaces 215al, 215a2, 215a3, 215a4, 215a5 and 215b1, 215b2, 215b3, 215b4,
215b5, reSpectivelf. The retaining surfaces, e.g., retaining surfaces 215al, 215a2, 215a3,
215a4, 215a5 and 215b1, 215b2, 215b3,215b4, 215b5, respectively, may each be
configured as channels receiving the respective protrusions 265a and 265b of the
articulation locking means 260. The retaining surfaces 215al, 215a2, 215a3, 215a4,

215a5 may be disposed on at least one of an upper edge 210a’ and a lower edge 210a’" of

the articulation drive member 210a while the retaining surfaces 215bl, 215b2, 215b3,

-19 —
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215b4, 215b5 may be disposed on at least one of an upper edge 210b’ and a lower edge
210b’’ of the articulation drive member 210b. The articulation drive member channels
215al, 21522, 215a3, 215a4, 215a5 and 215b1, 215b2, 215b3,215b4, 215b5 may be
configured as at least one of open channels, as illustrated in FIG. 7, and as closed
channels 215al’, 215a2’, 215a3’, 215a4’, 215a5’ and 215b1°, 215b2’°, 215b3’°,215b4°,
215b5°, as illustrated in FIG. 18, or may have other shapes. In certain embodiments,
retaining surfaces are provided only on one of the upper or lower edges of the articulation
drive members. In other embodiments, retaining surfaces are provided on both edges, to
provide symmetry for manufacturing purposes, or for engagement by a second locking

mearns.

FIG. 7 also illustrates that the drive members 210a and 210b each include a
proximal end 212a and 212b, respectively, and a distal end 2122’ and 212b’,

respectively. At the distal ends 212a’ and 212b’, there is disposed a pivot engaging joint

218a and 218b, respectively, that is illustrated in FIGS. 7, 8A and 8B as being

exemplified by a U-shaped loop joint.

At distal end 2122’, the elongated body member 214 includes a pivot member 202
that is operatively coupled to an anvil assembly, such as anvil assembly 23a (see FIG. 1)
and cartridge assembly 23b (see FIGS. 1-3 and 8A). The anvil assembly 23a 1s movably

secured in relation to elongated body 214.

- 20 —
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The pivot engaging joints 218a and 218b are disposed within the pivot member
202 to connect the drive members 210a and 210b to the pivot member 202. A pivot
engaging joint 218a’ is configured in an inverted U-shaped loop so as to engage with the
vertical U-shaped loop of pivot engaging joint 218a via a sleeve 220, while a pivot
engaging joint 218b’ is configured in a vertical U-shaped loop so as to engage with the
inverted U-shaped loop of pivot engaging joint 218b via another sleeve 220 (see FIGS.

8B and 8C).

FIGS. 9A and 9B illustrate an alternate configuration of the pivot member 202

and of the distal ends 212a’ and 212b’° of drive members 210a and 210b. More

particularly, distal ends 212a’’ and 212b’’of drive members 210a and 210b pivot member

202’ are each configured with pivot engaging joints 228a and 228b, respectively, having
a T-shaped configuration having arms 228’ of the T-shape. A pivot member 202° is
configured with sleeves 222 that are disposed in the pivot member 202’ to receive the

arms 228’ of the T-shaped distal ends 212a’’ and 212b”’, respectively.

Referring to FIGS. 19-21, in one embodiment, the retaining surfaces of the
articulation locking means, e.g., retaining surfaces 265a and 265b of the articulation

locking means 260, may each include a frictional surface. Frictional surfaces 265a’ and
265b’, respectively, selectively engage and disengage from the retaining surtaces 205a

and 205b of the articulation drive members 210a and 210b, respectively. The frictional
surfaces 265a’ and 265b’ selectively engage and disengage with respective frictional

surfaces 225a and 225b. The frictional surfaces 265a’, 265b’ and 225a, 225b are formed
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from a material or are textured to increase friction between the drive members and the

locking means 260 and resist movement of the drive members 210a and 210b.

As best shown in FIGS. 10-17, the articulation locking means 260 1s configured to

selectively engage and disengage from the actuating surface 250 and selectively engage

and disengage from retaining surfaces 205a and 205b of articulation drive members 210a

and 210b, respectively.

The articulation locking means 260 may include a motive member, e.g., a plunger
264, that is configured to selectively engage and disengage from a flexible member 262,
or interact with the flexible member 262, to effect engagement and disengagement of the

retaining surfaces 265a and 265b from the retaining surfaces 205a and 205b of drive

members 210a and 210b, respectively.

The actuating or actuation surface 250 and the motive member 264 may be
configured wherein motion of a component within the elongate body 214 effects motion

of the motive member 264. The actuating surface 250 of firing rod 216 may be

configured as a detent channel 252 in a surface 216’ of the firing rod 216. The detent

channel 252 includes at least one ramp surface 252a configured to urge movement of the

motive member 264 upon motion of the firing rod 216.

The flexible member 262 may be configured in a loop-type arrangement having

an interior space 266. Upon motion of the firing rod 216, the motive member 264 enters
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the interior space 266 and is urged towards the flexible member 262 and interacts with

the flexible member 262 so as to move protrusions 265a and 265b towards the drive

members 210a and 210b.

The flexible member 262 includes inclined surfaces 266a and 266b spanning the
interior space 266. The firing rod 216 1s moved forward, so that motive member 264
rides up out of channel 252. When motive member 264 rests on surface 216’ (see FIG.
10), the flexible member 262 is engaged with the drive members 210a and 210b. The
motive member 264 is arranged and configured to laterally expand the sides of the
flexible member 262. The motive member 264 has inclined surfaces 269 a, 269b that
engage the inclined surfaces 266a and 266b of the flexible member 262 so that as the
motive member 264 is urged towards the flexible member 262, the sides of flexible
member 262 (which carry protrusions 265a and 265b) are cammed laterally towards the
drive members 210a and 210b. The protrusions 265a and 265b engage retaining surfaces
205a and 205b. Guidance rib 270 on the motive member 264 prevents longitudinal

movement of the motive member 264, through engagement with slot 267 in the flexible

member 262.

The flexible member 262 1s preferably configured to have sufficient resiliency to
urge the motive member 264 away from the flexible member 262, thereby releasing the

drive members 210a and 210b and allowing movement thereof. When the firing rod 216
is retracted, the motive member 264 will align with the channel 252, allowing the motive

member 264 to move away from the flexible member 262. The resilient nature of the

.23 —



CA 02875037 2014-12-17

flexible member 262 moves the sides of the flexible member 262 inwardly, moving the
retaining surfaces 265a, 265b away from retaining surfaces 205a, 205b. The firing rod
216 can be a rod for actuating the fining of the staples or a rod dedicated to locking the

position of the tool assembly 17. In certain alternative embodiments, the firing rod 216
has an actuating feature 250 that is formed as a protrusion on the firing rod 216. When
the firing rod 216 is moved, the motive member 264 rides up on a ramp surface of the

protrusion, engaging the flexible member 262.

As can be appreciated, the embodiments of the articulation mechanism 100 and
the articulation locking means 260 and the associated components within the elongated
body 214, described above, may be applied to surgical instruments other than a stapling

apparatus. Examples include grasping instruments or retractors.

In further embodiments, one articulation drive member 210 is provided and the
articulation locking means has retaining surfaces on one side, arranged to engage

retaining surfaces on the articulation drive member.

In certain embodiments, the tool assembly 17 is provided as a removable and
replaceable assembly attached to the elongate body portion 14. The tool assembly 17 and
a housing portion that attaches to the elongate body portion 14 form a loading unit that

includes one or more links that connect with the one or more drive members of the

articulation assembly.
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Although the subject disclosure has been described with respect to exemplary
embodiments, it will be readily apparent to those having ordinary skill in the art to which
it appertains that changes and modifications may be made thereto. The scope of the

claims should not be limited by the preferred embodiments set forth herein,

but should be given the broadest interpretation consistent with the description

as a whole.
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The embodiments of the present invention for which an exclusive property or privilege is

claimed are defined as follows:

1. A method of preventing articulation in a surgical instrument, comprising moving a rod
having an actuating surface thereon, so that the actuating surface engages an articulation locking
assembly, the articulation locking assembly having a flexible member that is cammed laterally to

engage at least one articulation drive member.

2. The method of claim 1, further comprising engaging a motive member with the rod, the

actuating surface urging movement of the motive member.

3. The method of claim 2, wherein the motive member 1s moved toward the flexible
member.
4. The method of claim 3, wherein the motive member moves into an interior space of the

flexible member, expanding the flexible member laterally.

5. The method of claim 3, further comprising moving the motive member into a channel in

the rod and away from the flexible member.

6. The method of claim 1, further comprising moving retaining surfaces on the flexible

member into engagement with retaining surfaces on the at least one articulation drive member.

7. The method of claim 1, further comprising camming the flexible member laterally in two

directions to engage two articulation drive members.
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8. The method of claim 3, further comprising sliding the motive member along at least one

inclined surface.

9. The method of claim 1, further comprising firing surgical staples from the surgical

instrument, including moving the rod in a distal direction.
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