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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates to ligating clips.
More specifically, the present disclosure relates to tor-
sionally biased surgical ligating clips suitable for clamp-
ing blood vessels and ducts during laparoscopic or en-
doscopic surgery.

2. Background of Related Art

[0002] During surgical procedures, procedures fre-
quently require the temporary or permanent occlusion of
vessels to prevent the leakage of fluids (e.g. blood)
throughincisions made at the surgical site. Abroad range
of surgical ligating devices and techniques exist for oc-
cluding vessels. These include applying surgical ligating
clips that are available in a variety of shapes and sizes
including spring biased wires and plates. Typically, these
devices are stored in a first position wherein the jaws of
the clip are biased closed. The applying device opens
the jaws of the ligating clip a predetermined distance
against the bias of the ligating clip to position the ligating
clip about a vessel. The applying device then releases
the jaws to allow the bias of the ligating clip to return the
jaws of the ligating clip to the closed position and occlude
the vessel.

[0003] Ligating clips configured for use with applying
devices are frequently limited in their application by the
distance the jaws can open without permanently deform-
ing the clip. The use of such clips is further limited by the
accessibility to the surgical site. For example, only those
clips sized to be inserted through an appropriately sized
cannula can be used during laparoscopic or endoscopic
procedures. In addition, clips having extendedjaws can
lose the amount of applied bias over time as the tissue
shrinks and/or necroses.

[0004] Ligating clips for clamping blood vessels and
ducts during open and endoscopic (herein understood
to include laparoscopic) surgical procedures are well
known in the art. The particular dimensions of a ligating
clip to be used in an open surgical procedure are not
constrained by the size of the access opening to the sur-
gical site. However, during endoscopic surgical proce-
dures access to the surgical site is typically achieved
through an access device, such as a cannula, having a
limited internal dimension (e.g. a diameter of 15, 10, or
5mm). Accordingly, ligating clips used during endoscopic
surgical procedures must be dimensioned and config-
ured to be admitted to the surgical site through the access
device. Because of the dimensional constraints on ligat-
ing clips used for endoscopic surgery, currently available
ligating clips suffer from several drawbacks. These draw-
backs include a smaller or reduced clamp opening, i.e.,
the distance between opposed clamping members of the
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ligating clip in the open position, and a difficulty in apply-
ing the ligating clips about tissue.

[0005] US 3,802,437 and US 5,928,253 disclose vas-
cular clamps. The preamble of claim 1 is based an US
5,928,253.

[0006] A continuing need exists for a simplified ligating
clip having suitable flexibility for application over a range
of vessel sizes without excessively deforming and that
can maintain pressure on a vessel even when the vessel
increases or decreases in size over time.

[0007] A continuing need also exists for a ligating clip
that can be of a size that facilitates delivery through a
cannula of limited internal dimensions, yet can maintain
pressure on a vessel even when the vessel increases or
decreases in diameter over time.

[0008] Accordingly, a need exists for a ligating clip that
is suitable for use during endoscopic surgical procedures
that has an enlarged clamp opening that can be posi-
tioned quickly and easily about tissue. In addition, there
is a need for a ligating clip system including an applier
and method for applying the ligating clip.

[0009] There is also a need for a clip applier that can
apply the aforementioned ligating clips and that can be
employed through cannulae having internal diameters of
15, 10, or 5 mm.

SUMMARY

[0010] This invention is directed to a ligating clip sys-
tem for occluding a vessel comprising a ligating clip hav-
ing first and second clamping members. Each of the
clamping members includes a hub portion with a sub-
stantially centrally located throughhole where the hub
portions defininga common pivot axis for the hub portions
and clamping members, an elongated ligation arm dis-
posed substantially parallel to the common pivot axis,
and a hub extension extending between and connecting
the hub portion to the ligation arm, the first and second
clamping members being pivotably connected by a bias-
ing member such that the clamping members are rotat-
able about the common pivot axis, and the ligation arms
are biased by the biasing member. The throughhole of
one hub portion is defined by the inside surface of a cy-
lindrical wall that defines the common pivot axis, and the
outside surface of the cylindrical wall partly defines a por-
tion of a channel for receiving the biasing member there-
in. Each ligation arm can include an elongate vessel
clamping surface where the clamping surfaces are bi-
ased by the biasing member to engage each other to
clamp a vessel therebetween. The biasing member can
bias the ligation arms such thatin the absence of a vessel
therebetween, the clamping surface of one ligation arm
contacts at least a portion of the other ligation arm’s
clamping surface. One of the first and second clamping
members can be rotatable relative to the other clamping
member through an arc of from about 0° to about 360°,
or, less preferably, through an arc of from greater than
about 0° to about 360°. Each ligation arm can include a
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ligation arm abutment surface that is oppositely disposed
to each ligation arm’s clamping surface and the abutment
surfaces of the ligation arms being abuttable with each
other. The biasing member can bias the ligation arms
such that the ligation arms are rotatable from and
amongst a plurality of positions. The biasing member
may be a torsion spring. Each ligation arm can be dis-
posed substantially orthogonal to the hub extension to
which the ligation arm is connected. One clamping mem-
ber can have an extension abutment surface that is
adapted to abut the hub extension of the opposed clamp-
ing member.

[0011] In one embodiment of the present invention,
there is further provided an applier including an elongate
tube having a diameter, the elongate tube having a prox-
imal end and a distal end defining a channel therebe-
tween, the channel configured and adapted to receive
and restrain the at least one ligating clip, the channel
further including an elongate pusher member disposed
along a longitudinal axis of the tube, the pusher member
being for advancing the ligating clip a predetermined dis-
tance distally along the longitudinal axis. The clamping
members of the ligation clip can be biased for rotation
amongst a plurality of positions. Each ligation arm can
include a clamping surface and an opposed abutment
surface. The biasing member may be a torsion spring.
The system can include an actuation mechanism where
the actuation mechanism includes a trigger assembly.
The channel can receive and restrain the at least one
ligating clip in afirst position where the abutment surfaces
are in contact with one another. The distal end of the tube
can be adapted and configured to contact the clamping
assemblies. The biasing member and the distal end of
the tube can cooperate to rotate the clamping members
of the ligating clip from the first position to a second po-
sition as it advances distally from the distal end of the
channel wherein the first ligation arm is spaced apart
fromthe second ligation arm. The firstand second ligation
arms can be substantially parallel to one another in a
substantially planar arrangement. The ligation arms can
span a distance that is greater than the diameter of the
distal end of the elongate tube. The biasing member and
the distal end of the tube can cooperate to rotate the
clamping members of the ligating clip from the second
position to a third position as the ligating clip advances
from the channel to the predetermined distance wherein
the clamping surfaces are biased by the biasing member
to engage one another in a manner sufficient to occlude
avessel therebetween were it placed between the clamp-
ing members. The elongate tube can have opposed first
and second inserts disposed along at least a portion of
the elongate tube where the inserts restrain the ligating
clip in the first position inside the elongate tube. The elon-
gate tube caninclude opposed elongate restraining walls
running through at least the distal end of the tube where
the opposed restraining walls forming a clip restraining
channel, and one of the restraining walls forming a ledge
that extends distally from and beyond the distal end of
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the tube.

[0012] Disclosed, but notan embodiment of the inven-
tion is a method for occluding a vessel including the steps
of making an incision in a patient, inserting an access
device into the incision, inserting a clip applier into the
access device where the applier has a distal end and at
least one ligating clip, and the at least one ligating clip
has a pair of distally extending ligation arms biased to
clampingly engage each other and the clip being in a first
position of a plurality of positions, actuating an actuation
mechanism located on or in the applier to cause the li-
gation arms of the ligating clip to rotate to a second po-
sition of the plurality of positions where the ligating arms
in the second clip position being of a span greater than
a diameter of the clip applier, positioning the ligating clip
around the vessel, and actuating the actuation mecha-
nism located on the applier to cause the ligating clip to
biasedly rotate to a third position of the plurality of posi-
tions thereby clampingly engaging and occluding the ves-
sel. The ligating clip in the second position can have a
larger outside diameter than the access device. The ap-
plier can include a number of ligating clips. The access
device can be a cannula. The actuation mechanism can
be a trigger assembly. The applier can include opposed
first and second inserts disposed along at least a portion
of the inside of the elongate tube where at least one of
the inserts extending beyond the distal end of the applier
and restraining the ligating clip in the second position.
[0013] In an embodiment of the invention, there is fur-
ther provided a clip applier including an elongate tubular
member having proximal and distal ends, opposed elon-
gate restraining walls running through at least the distal
end ofthe tubular member where the opposed restraining
walls forming a clip restraining channel, and an elongated
pusher for pushing a clip through and beyond the distal
end of the tubular member. One of the opposed restrain-
ing walls can form a ledge that extends distally from and
beyond the distal end of the tubular member and the elon-
gated pusher is adapted to push the clip onto the ledge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Preferred embodiments of the presently dis-
closed ligating clip are described herein with reference
to the drawings, wherein:

FIG. 1 is a perspective view of an embodiment of a
ligating clip in a first position in accordance with the
present disclosure;

FIG. 2is a perspective view of the ligating clip of FIG.
1 in a second position;

FIG. 3is a perspective view of the ligating clip of FIG.
1 in a third position;

FIG. 4A is a proximal end view of a first clamping
member of the ligating clip of FIG. 1;

FIG. 4B is a distal end view of a second clamping
member of the ligating clip of FIG. 1;

FIG. 4C is a proximal end view of the second clamp-
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ing member of the ligating clip of FIG. 1;

FIG. 5A is a perspective view of the first clamping
member of the ligating clip of FIG. 1;

FIG. 5B is a perspective view of the second clamping
member of the ligating clip of FIG. 1;

FIG. 5C is a proximal end view of the ligating clip of
FIG. 1 in the first position;

FIG. 6A is a side view of the first clamping member
of the ligating clip of FIG. 1;

FIG. 6B is a side view of the second clamping mem-
ber of the ligating clip of FIG. 1;

FIG. 7 is a perspective view, with parts broken away,
of an embodiment of an applier having a ligating clip
in the first position in accordance with the present
disclosure;

FIG. 8 is a perspective view, with parts broken away,
of the applier and ligating clip of FIG. 4 in the second
position;

FIG. 9is a perspective view, with parts broken away,
of the applier and ligating clip of FIG. 4 in the third
position;

FIG. 10 is a perspective view, with parts broken
away, of the applier and ligating clip in the second
position surrounding a vessel; and

FIG. 11 is a perspective view, with parts broken
away, of the applier and ligating clip in the third po-
sition with the vessel captured, or occluded, by the
clip.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Preferred embodiments of the presently dis-
closed ligating clip will now be described in detail with
reference to the drawings, in which like reference numer-
als designate identical or corresponding elements in
each of the several views. As used herein, the term "dis-
tal" refers to that portion of the tool, or component thereof
which is further from the user while the term "proximal"
refers to that portion of the tool or component thereof
which is closer to the user.

[0016] Referring to FIGS. 1-3, the surgical, or ligating,
clip, shown generally as 10, includes first and second
clamping members 12,14. Clamping members 12, 14 in-
clude hub portions 16, 18, respectively, hub extensions
20, 22, respectively, and ligation arms 24, 26, respec-
tively. Hub portions 16, 18 are stacked one on top of the
other and are pivotal one in relation to the other about a
common central pivot axis-W (FIG. 2). Each hub portion
16, 18 has a substantially central throughhole 30. When
hub portions 16, 18 are stacked on top of one another,
throughholes 30 are aligned with each other and define
common central pivot axis-W. Hub extensions 20, 22
project generally radially and outwardly from hub portions
16, 18 and join ligation arms 24, 26 substantially perpen-
dicularly to hub extensions 20, 22 and substantially par-
allel to, but offset from each other when hub extensions
20, 22 are seen in end views (see FIG. 5C).
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[0017] Hub portions 16, 18 include channel portions
27a, 27b, respectively, for engaging one end of a biasing
member 28. In combination, such as when hub portions
16, 18 are aligned and stacked one on top of the other
or behind the other, as shown in FIG. 5C, channel por-
tions 27a, 27b form the terminal end portions of a channel
27 that is configured and dimensioned to receive biasing
member 28, preferably a torsion spring (notshown). Each
channel portion 27a, 27b may include a shoulder or a
recess formed within each hub portion 16, 18 to receive
or restrain the terminal ends of biasing member 28. Bi-
asing member 28 is positioned for rotating clamping
members 12, 14 in relation to each other about pivot axis-
W. Preferably, one of clamping members 12, 14 is inde-
pendently rotatable in relation to the other over an arc of
from about 0°, less preferably from greater than about
0°, to about 360° (less than 360°, because of the width
of one ligation arm). Alternately, other channel portions
are envisioned, for example, a groove for receiving at
least a portion of the terminal end of biasing member 28,
or a hole for receiving the terminal end of biasing member
28.

[0018] Each ligation arm 24, 26 has an abutment sur-
face 24a, 26a and a clamping surface 24b, 26b, respec-
tively. Preferably, the thickness of each ligation arm 24,
26 decreases from its abutment surface side 24a, 26a to
the clamping surface side 24b, 26b. Alternately, ligation
arms 24, 26 may have other configurations, e.g., circular,
oval, oblong, triangular, rectilinear, etc. In the first, or fully
open, starting position of ligating clip 10, i.e., when clamp-
ing members 12, 14 have been rotated against the bias
of biasing member 28 into contact with each other, abut-
ment surfaces 24a, 26a abut against one another along
ligation arms 24, 26, as shown in FIG. 1.

[0019] Ligatingclip 10is showninasecond, or "ready,"
position in FIG. 2. With clamping member 12 held steady
or restrained and clamping member 14 unrestrained, as
in FIG. 1, biasing member 28 moves clamping member
14 in a clockwise arc of 180° towards clamping member
12 causing rotation of clamping member 14 about central
pivot axis-W. By way of example, which is not shown, if
clamping member 14 is restrained and clamping member
12 is unrestrained, biasing member 28 will move clamp-
ing member 12 counterclockwise toward clamping mem-
ber 14. Referring again to FIG. 2, applied force from bi-
asing member 28 causes clamping member 14 to rotate
about central pivot axis-W. In a preferred embodiment,
in the intermediate, ready position, ligation arms 24, 26
are shown about 180° apart and substantially parallel to
one another. FIG. 2 shows ligation arm 26 in transit to
the approximate 360° position, restrained at the 180° po-
sition. It is contemplated that a ligation arm can be re-
strained at any rotational position, 180° being preferred
because it provides the widest spread of the ligation arms
to facilitate placing a vessel therebetween.

[0020] FIG. 3 shows ligating clip 10 in the third, or fully
closed, ligating, or clamped position, where clamping sur-
faces 24b, 26b abut against each other. Clamping sur-
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faces 24b, 26b may be provided with anirregular surface,
e.g. roughened, patterned, knurled, undulated, protru-
sions, etc., to enhance gripping and/or clamping of tissue.
Biasing member 28 maintains clamping surfaces 24b,
26b in the abutting relationship shown in FIG. 3.

[0021] By rotating clampingmembers 12, 14 about piv-
ot axis-W and against the bias of biasing member 28 until
abutment surfaces 24a, 26a are in contact with one an-
other, ligating clip 10 will be back in the first, or fully open,
position (see FIG. 1). If clamping members 12, 14 are
released simultaneously (i.e. neither clamping member
12, 14 is restrained), biasing member 28 imparts rota-
tional force to each clamping member 12, 14 that will
cause clamping members 12, 14 to initially rotate away
from each other about pivot axis-W. Since neither mem-
ber is being restrained, clamping members 12, 14 will
both rotate through the second, or ready, position (see
FIG. 2) where they are about 180° apart and substantially
parallel to one another. Biasing member 28 continues to
apply biasing forces that cause the continued rotation of
clamping members 12, 14 about pivot axis-W until clamp-
ing surfaces 24b, 26b are in contact with one another,
thereby defining the third, or clamped, position of ligating
clip 10 (see FIG. 3).

[0022] Ligating clip 10 is preferably formed from sur-
gical grade plastics, although the biasing member may
be formed from a surgical grade metal. Alternately, the
ligating clip may be formed from any material suitable for
surgical use including metals, plastics, ceramics, etc. Li-
gating clips can be comprised of biodegradable or bio-
logical material.

[0023] Detailed views of the components of ligating clip
10 are illustrated in FIGS. 4A-4C. First, with reference to
FIG. 4A, a proximal end view of ligating clip 10 is shown,
detailing the structure of first clamping member 14. As
previously discussed, clamping member 14 includes hub
portion 16 having a cylindrical wall 32 defining through-
hole 30 that is centrally disposed in hub portion 16 and
whose central axis is aligned with central pivot axis-W.
Hub portion 16 includes a peripheral wall 33 that sur-
rounds cylindrical wall 32. The two walls together gener-
ally defining an annular channel 27 (dashed lines in FIG.
1) having a tangential terminal end portions including
channel portion 27 a (dashed lines in FIG. 1) in hub por-
tion 16 of first clamping member 14 and channel portion
27b (dashed lines in FIG. 1) in hub portion 18 of second
clamping member 12. Abutment surface 26a and clamp-
ing surface 26b are on opposing sides of first clamping
member 14, while ligation arm 26 is connected to hub
extension 20 in an orthogonal arrangement.

[0024] FIG. 4B shows a distal end view and FIG. 4C
shows a proximal end view of second clamping member
12. Second clamping member 12 includes hub portion
18 that has a circular configuration, thereby defining large
throughhole 30 that receives cylindrical wall 32 of first
clamping member 14. A channel portion 27b is in com-
munication with throughhole 30 and extends, preferably
as a tangential groove or slot, internal to hub extension
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22. Abutment surface 24a and clamping surface 24b are
on opposing sides of second clamping member 12, while
ligation arm 24 is connected to hub extension 22 in an
orthogonal arrangement. FIG. 4B shows an angled or
diagonal abutment wall 25 adjoining ligation arm 24 and
hub extension 22 for abutting hub extension 20 of clamp-
ing member 14.

[0025] FIGS. 5A and 5B show perspective views of
first clamping member 14 and second clamping member
12. In FIG. 5A, first clamping member 14 includes hub
portion 16. Disposed in hub portion 16 is cylindrical wall
32 that extends beyond the plane of hub portion 16. Cy-
lindrical wall 32 is disposed in the center of hub portion
16, defines throughhole 30, and is adapted for sliding
engagement or coupling with hub portion 18 of second
clamping member 12. Clamping member 12, as shown
in FIG. 5B, includes hub portion 18 that defines through-
hole 30 and that is configured and dimensioned for pe-
ripherally encompassing cylindrical wall 32 of clamping
member 14. Hub extensions 20, 22 are connected to hub
portions 16, 18 respectively and extend preferably gen-
erally radially outward from hub portions 16, 18, and sub-
stantially parallel to the plane defined by the distal sur-
faces of respective hub portions 16, 18. Ligation arms
24, 26 extend perpendicularly and distally from the distal
walls of hub extensions 20, 22. Abutment surfaces 24a,
26a are adapted for contact with each other along at least
a portion of, preferably their entire length.

[0026] FIG. 5C shows a proximal end view of the as-
sembled clamping members 12, 14, in the first, or closed,
position. The proximal and distal faces of hub portions
16, 18 are preferably parallel to the proximal and distal
faces of hub extensions 20, 22. Ligation arms 24, 26 com-
municate orthogonally with hub extensions 20, 22 and
are disposed generally parallel to pivot axis-W. Periph-
eral wall 33 of hub portion 16 surrounds cylindrical wall
32 to form a portion channel 27 in hub portion 16. Pe-
ripheral wall 35 of hub portion 18 has the same diameter
and thickness as peripheral wall 33 of hub portion 16,
and together the hubs form channel 27 for biasing mem-
ber 28 (not shown). Clamping surfaces 24b, 26b are dis-
posed on the outer edges of ligation arms 24, 26 (see
also FIGS. 6A and 6B).

[0027] FIGS. 7-9 show a ligating clip system, i.e. a clip
applier and clip, where ligating clip 10 is being applied to
a surgical site using an applier 50 having a longitudinal
axis-X and preferably a cylindrical body 52 having a pair
of spaced inserts 54a, S4b. Inserts 54a, 54b can be gen-
erally semi-spherical but, as shown, preferably are arcu-
ate segments of a circle (i.e. formed by a secant). The
internal wall of cylindrical body 52 and the secants of
inserts 54a, 54b define a channel 56 having flat walls 58
and spherical walls 60. Insert 54a projects, preferably
permanently, outwardly from the distal end 52a of cylin-
drical body 52. Alternately, other channel configurations,
or stops, that provide a stop against rotation of hub ex-
tensions 20, 22 and thereby prevent relative rotation of
arms 24, 26 while ligating clip 10 is positioned within
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channel 56 are envisioned.

[0028] A pushermember 100, shown schematically (in
dashed lines) in FIG. 7, is movably positioned within cy-
lindrical body 52. At least one, and preferably multiple,
ligating clips 10 (one shown) are positioned in longitudi-
nal alignment within channel 56 of cylindrical body 52
preferably in the first, or fully open, position (FIG. 1) with
ligation arms 24, 26 positioned distally of hub portions
16, 18. The distal end of the pusher member 100 is po-
sitioned to engage a proximal end portion of ligating clip
10, e.g., the proximal face of hub extension 22 of the
proximal-most ligating clip 10. Other engagement, clip
ejection, and/or pusher systems know in the art can be
employed herein for pushing a proximal clip to eject and
apply a distal-most clip.

[0029] The proximal end of cylindrical body 52 can be
attached directly to, near, or to a remote housing (not
shown). An actuation mechanism can be included in the
housing and can be operatively coupled to pusher mem-
ber 100. The actuation mechanism is adapted and con-
figured to distally advance pusher member 100 a prede-
termined distance for each actuation operation and con-
sequently to distally advance ligating clip 10 the prede-
termined distance.

[0030] Preferably, one complete operation of the ac-
tuation mechanism will result in the distal advancement
of ligating clip 10 such that hub extension 20 engages or
goes beyond the distal end of insert 54a and will result
in the occlusion of vessel 90. In order to ensure that only
one ligating clip 10 is expelled during one operation of
the actuation mechanism, preferably a latch and pawl
mechanism (not shown) is provided in the housing. In
operation, as the actuation mechanism is operated,
pusher member 100 is moved distally through cylindrical
body 52 thereby engaging and commencing the ad-
vancement of ligating clip 10. Once the actuation mech-
anism is engaged for operation, the latch and pawl mech-
anism is configured to prohibit the actuation mechanism
from backstroking until the actuation mechanism has
been completely cycled and ligating clip 10 has been fully
advanced, thereby expelling it from cylindrical body 52.
Upon complete operation of the actuation mechanism,
the pawl clears the gear teeth (not shown) and the pawil
rotates away from the teeth due to a spring biasing (not
shown), thereby allowing the actuation mechanism to re-
turn to its ready condition.

[0031] Upon complete operation of the actuation
mechanism, pusher member 100 travels a predeter-
mined distance through cylindrical body 52, causing li-
gating clip 10 to be advanced a predetermined amount.
Preferably, the distance is sufficient for ligating clip 10 to
engage and occlude vessel 90, and to distally advance
at least one additional ligating clip 10 such that at least
a portion of ligation arms 24, 26 are exposed at distal
end 52a of cylindrical body 52. Moreover, when the ac-
tuation mechanism is only partially operated, the spring-
loaded pawl (not shown) operates to hold the actuation
mechanism stationary and will continue to function to
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hold the actuation mechanism stationary until the actu-
ation mechanism has been completely operated. In this
way, the advancement of ligating clips 10 is controlled
so that only a single ligating clip 10 is expelled at a time.
[0032] In use, when pusher member100 is advanced,
the distal-most clip 10 is pushed from the distal end 52a
of cylindrical body 52. As illustrated in FIG. 7, clamping
members 12, 14 of ligating clip 10 extend from cylindrical
body 52 but the diameter or width of ligating clip 10 in
the first, or fully open, position is less than that of cylin-
drical body 52. Ligating clip 10 is maintained in the first,
or fully open, position (FIG. 1) by the flat sides of inserts
54a, 54b until itis pushed from and beyond the distal end
52a of cylindrical body 52. Referring to FIG. 8, when hub
extension 20 passes distally beyond tube body 52 and
engages the distal end of insert 54b, the bias of torsion
spring 28 (FIG. 2) rotates clamping member 14 approx-
imately 180° in relation to clamping member 12 until hub
extension 20 abuts the flat side of distally protruding in-
sert 54a by which and whereat ligating clip 10 is main-
tained in the second, or "ready" position. Alternately, but
less preferably, insert 54a may be positioned or config-
ured to allow clamping member to rotate through greater
or lesser arcs of rotation, e.g., 90°, 120°, 270°, etc., to
provide any desirable orientation of clamping members
12, 14 in the second, or ready, position. Because the
central pivot axis-W of hub portions 16, 18 is offset from
the central longitudinal axis-X of cylindrical body 52, in
the ready position, the clamp opening, i.e., the distance
between clamping surfaces 24b and 26b, is uniquely
greater than the diameter of cylindrical body 52. Thus,
clamping members 12, 14 can be more easily positioned
about tissue 90 to be clamped. (See FIG. 10.)

[0033] Referring to FIG. 9, when pusher member 100
and, thus, ligating clip 10, is advanced further to the point
at which hub extension 20 of hub portion 16 passes dis-
tally beyond the distal end of insert 54a, the bias of torsion
spring 28 effects rotation of clamp members 12, 14 to
the third, closed or clamped, position (FIGS. 9 and 11)
in which clamping surfaces 24b, 26b are in abutting re-
lationship (FIG.9) and tissue 90 is clamped therebetween
(FIG. 11). After ligating clip 10 has been clamped about
tissue 90, the pusher member (not shown) can be left in
place as it has been pushing on the most proximal of a
plurality of aligned ligating clips 10 within cylindrical body
52, and, in that case, advanced further to dispense ad-
ditional ligating clips 10 as and when desired.

[0034] It will be understood that various modifications
may be made to the embodiments disclosed herein. For
example, the configuration of the channel 56 need not
be that of a truncated cylinder. Other configurations,
which maintain ligating clip 10 in an open, or first, position
during delivery of ligating clip 10 through channel 56 of
applier 50, are envisioned. Although ligating clip 10 is
shown as being constructed of multiple components, it
is envisioned that ligating clip 10 could be constructed
from a single piece of spring wire or the like. Although no
actuating mechanism has been disclosed to effect ad-
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vancement of pusher member 100, any handle actuator
assembly known in the surgical arts for effecting ad-
vancement of a pusher member 100 including pistol type
actuators having trigger assemblies or in-line handle ac-
tuators may be incorporated into applier 50 to effect ad-
vancement of pusher member 100. Therefore, the above
description should not be construed as limiting, but mere-
ly as exemplifications of preferred embodiments, within
the scope of the claims appended hereto.

Claims
1. Aligating clip for occluding a vessel comprising:

atleast oneligating clip (10) having firstand sec-
ond clamping members (12, 14), each of the
clamping members (12, 14) including

ahub portion (16, 18) with a substantially central
throughhole (30) wherein the hub portions (16,
18) are arranged to define a common pivot axis,
a ligation arm (24, 26) disposed substantially
parallel to the common pivot axis, and

a hub extension (20, 22) connecting the hub por-
tion (16, 18) to the ligation arm (24, 26), wherein
the first and second clamping members (12, 14)
are pivotably connected such that each is rotat-
able about the common pivot axis in relation to
the other and the ligation arms (24, 26) are bi-
ased by a biasing member (28), characterized
in that

the throughhole of one hub (16, 18) portion is
defined by the inside surface of a cylindrical wall
that defines the common pivot axis, and the out-
side surface of the cylindrical wall partly defines
a portion of a channel (27a, 27b) for receiving
the biasing member (28) therein.

2. Aligating clip system comprising the ligation clip of
claim 1, and an applier (50) having an elongate tube
(52) with a diameter, the elongate tube (32) having
a proximal end and a distal end defining a channel
(56) therebetween, the channel (56) configured and
adapted to receive and restrain the at least one li-
gating clip (10), the channel (56) further including an
elongate pusher member (100) disposed alongalon-
gitudinal axis of the tube (56), and the pusher mem-
ber (100) being for advancing the ligating clip (10) a
predetermined distance distally along the longitudi-
nal axis.

3. The ligating clip or system of any preceding claim,
wherein the clamping members (12, 14) of the ligat-
ing clip (10) are biased for rotation from and amongst
a plurality of positions.

4. The ligating clip or system of any one of the preced-
ing claims, wherein each ligation arm (24, 26) in-
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10.

1.

cludes a clamping surface (24b, 26b) and an abut-
ment surface (24a, 26a) that is oppositely disposed
to each ligation arm’s clamping surface (24b, 26b),
the abutment surfaces (24a, 26a) of the ligation arms
(24, 26) being abuttable with each other, wherein the
biasing member is for biasing the clamping surfaces
to engage each other to clamp a vessel therebe-
tween.

The ligating clip system of claim 4 as dependent on
claim 2, wherein the channel (56) receives and re-
strains the at least one ligating clip (10) in a first po-
sition wherein the abutment surfaces (24a, 26a) are
in contact with one another.

The ligating clip system of claim 5, wherein the elon-
gate tube (52) further includes opposed firstand sec-
ond inserts (54a, 54b) disposed along at least a por-
tion of the elongate tube (52), the inserts (54a, 54b)
restraining the ligating clip (10) in the first position
inside the elongate rube (52).

The ligating clip system of claim 5 or 6, wherein the
biasing member (28) and the distal end of the tube
(52) cooperate to rotate the clamping members (12,
14) of the ligating clip (10) from the first position to
a second position as the ligating clip (10) advances
distally from the distal end of the channel (56) where-
in the first ligation arm (24) is spaced apart from the
second ligation arm (26).

The ligating clip system of claim 7, wherein in the
second position the first and second ligation arms
(24, 26) are substantially parallel to one another in
a substantially planar arrangement.

The ligating clip system of claim 7 or 8, wherein in
the second position the ligation arms (24, 26) span
a distance that is greater than the diameter of the
distal end of the elongate tube (52).

The ligating clip system of claim 7, 8 or 9, wherein
the elongate tube. (52) further includes opposed
elongate restraining walls (58, 60) running through
at least the distal end of the tube (52), the opposed
restraining walls (58, 60) forming a clip restraining
channel, and one of the restraining walls (58) forming
a ledge that extends distally from and beyond the
distal end of the tube (52), and by which and whereat
the clip is maintained in the second position.

The ligating clip system of claim 7, 8, 9 or 10, wherein
the biasing member (28) and the distal end of the
tube (52) cooperate to rotate the clamping members
(12, 14) of the ligating clip (10) from the second po-
sition to a third position as the ligating clip (10) ad-
vances from the channel (56) to the predetermined
distance wherein the clamping surfaces (24b, 26b)
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are biased by the biasing member (28) to engage
one another for clamping a vessel therebetween.

The ligating clip or system of any one of the preced-
ing claims, wherein the biasing member (28) biases
the ligation arms (24, 26) such that in the absence
of a vessel therebetween, a clamping surface (24b,
26b) of one ligation arm (24, 26) contacts at least a
portion of a clamping surface (24b, 26b) of the other
ligation arm (26, 24) clamping surface (26b, 24b).

The ligating clip or system of any on of the preceding
claims, wherein one of the first and second clamping
members (12, 14) is rotatable relative to the other
clamping member (14, 12) through an arc of from
about 0° to about 360°.

The ligating clip or system of any one of the preced-
ing claims, wherein each ligation arm (24, 26) is dis-
posed substantially orthogonal to the hub extension
(20, 22) to which the ligation arm (24, 26) is connect-
ed.

The ligating clip or system of any one of the preced-
ing claims, wherein one clamping member (12, 14)
has a hub extension abutment surface that is adapt-
ed to abut the hub extension (20, 22) of the opposed
clamping member (14, 12).

The ligating clip or system of any one of the preced-
ing claims, wherein the biasing member (28) is a
torsion spring.

Patentanspriiche

1.

Abbindclip zum VerschlieRen eines Gefalkes, um-
fassend:

zumindest einen Abbindclip (10) mit einem er-
sten und zweiten Klemmelement (12, 14), wobei
jedes der Klemmelemente (12, 14)

einen Nabenabschnitt (16, 18) mit einer im We-
sentlichen zentralen Durchgangsoéffnung (30),
wobei die Nabenabschnitte (16, 18) dazu ange-
ordnet sind, eine gemeinsame Schwenkachse
zu definieren,

einen Abbindarm (24, 26), der im Wesentlichen
parallel zu der gemeinsamen Schwenkachse
angeordnet ist, und

eine Nabenverlangerung (20, 22) aufweist, die
den Nabenabschnitt (16, 18) mit dem Abbin-
darm (24, 26) verbindet, wobei das erste und
zweite Klemmelement (12, 14) derart schwenk-
bar verbunden sind, dass jedes um die gemein-
same Schwenkachse in Bezug auf das andere
drehbar ist und die Abbindarme (24, 26) durch
ein Vorspannelement (28) vorgespannt sind,
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dadurch gekennzeichnet, dass

die Durchgangsoffnung eines Nabenabschnitts
(16, 18) durch die Innenoberflache einer zylin-
drischen Wand definiertist, die die gemeinsame
Schwenkachse definiert, und die AuRenoberfla-
che der zylindrischen Wand teilweise einen Ab-
schnitt eines Kanals (27a, 27b) definiert, um das
Vorspannelement (28) darin aufzunehmen.

Abbindclipsystem, umfassend den Abbindclip nach
Anspruch 1 und eine Anwendungshilfe (50) mit einer
langlichen Réhre (52) mit einem Durchmesser, wo-
bei die langliche Réhre (52) ein proximales Ende und
ein distales Ende aufweist, die einen Kanal (56) zwi-
schen sich definieren, wobei der Kanal (56) dazu
ausgestaltet und angepasstist, den zumindest einen
Abbindclip (10) aufzunehmen und zu halten, wobei
der Kanal (56) ferner ein langliches Schiebeelement
(100) aufweist, das entlang einer Langsachse der
Rohre (56) angeordnet ist, und das Schiebeelement
(100) zum Vorschieben des Abbindclips (10) tber
eine vorbestimmte Strecke in distaler Richtung ent-
lang der Langsachse vorgesehen ist.

Abbindclip oder System nach einem vorhergehen-
den Anspruch, wobei die Klemmelemente (12, 14)
des Abbindclips (10) zur Rotation aus und zwischen
mehreren Positionen vorgespannt sind.

Abbindclip oder System nach einem der vorherge-
henden Anspriiche, wobei jeder Abbindarm (24, 26)
eine Klemmoberflache (24b, 26b) und eine Anschla-
goberflache (24a, 26a), die der Klemmoberflache
(24b, 26b) jedes Abbindarms gegentiberliegend an-
geordnet ist, aufweist, wobei die Anschlagoberfla-
chen (24a, 26a) der Abbindarme (24, 26) aneinander
anschlagen koénnen, wobei das Vorspannelement
zum Vorspannen der Klemmoberflachen vorgese-
henist, damit diese aneinander anliegen, um ein Ge-
fal zwischen sich einzuklemmen.

Abbindclipsystem nach Anspruch 4 in Abhangigkeit
von Anspruch 2, wobei der Kanal (56) den zumindest
einen Abbindclip (10) in einer ersten Position auf-
nimmt und halt, wobei die Anschlagoberflachen
(24a, 26a) miteinander in Kontakt sind.

Abbindclipsystem nach Anspruch 5, wobei die lang-
liche Rohre (52) ferner gegenliberliegende erste und
zweite Einséatze (54a, 54b) aufweist, die entlang zu-
mindest eines Teils der Ianglichen Réhre (52) ange-
ordnet sind, wobei die Einsatze (54a, 54b) den Ab-
bindclip (10) in der ersten Position in der langlichen
Rohre (52) halten.

Abbindclipsystem nach Anspruch 5 oder 6, wobei
das Vorspannelement (28) und das distale Ende der
Roéhre (52) zusammenwirken, um die Klemmele-
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mente (12, 14) des Abbindclips (10) aus der ersten
Position in eine zweite Position zu rotieren, wenn
sich der Abbindclip (10) von dem distalen Ende des
Kanals (56) in distaler Richtung vor bewegt, wobei
der erste Abbindarm (24) von dem zweiten Abbin-
darm (26) beabstandet ist.

Abbindclipsystem nach Anspruch 7, wobei der erste
und zweite Abbindarm (24, 26) in der zweiten Posi-
tion im Wesentlichen parallel zueinander in einer im
Wesentlichen ebenen Anordnung sind.

Abbindclipsystem nach Anspruch 7 oder 8, wobei
die Abbindarme (24, 26) in der zweiten Position eine
Strecke Uberspannen, die gréRer als der Durchmes-
ser des distalen Endes der langlichen Rohre (52) ist.

Abbindclipsystem nach Anspruch 7, 8 oder 9, wobei
die langliche Rohre (52) ferner einander gegeniiber-
liegende langliche Aufnahmewande (58, 60) auf-
weist, die zumindest durch das distale Ende der Roh-
re (52) verlaufen, wobei die gegeniberliegenden
Aufnahmewande (58, 60) einen Clipaufnahmekanal
bilden und eine der Aufnahmewande (58) einen Ab-
satzbildet, der sich von dem distalen Ende der Réhre
(52) in distaler Richtung und dariber hinaus er-
streckt und durch den und an dem der Clip in der
zweiten Position gehalten wird.

Abbindclipsystem nach Anspruch 7, 8, 9 oder 10,
wobeidas Vorspannelement (28) und das distale En-
de der Réhre (52) zusammenwirken, um die Klem-
melemente (12, 14) des Abbindclips (10) aus der
zweiten Position in eine dritte Position zu rotieren,
wenn sich der Abbindclip (10) aus dem Kanal (56)
zu dem vorbestimmten Abstand vorbewegt, wobei
die Klemmoberflachen (24b, 26b) durch das Vor-
spannelement (28) vorgespannt sind, um aneinan-
der anzuliegen, um zwischen sich ein Gefal} einzu-
klemmen.

Abbindclip oder System nach einem der vorherge-
henden Anspriiche, wobei das Vorspannelement
(28) die Abbindarme (24, 26) derart vorspannt, dass
bei Abwesenheit eines GefalRes dazwischen eine
Klemmoberflache (24b, 26b) eines Abbindarms (24,
26) zumindest einen Teil der Klemmoberflache (24b,
26b) des anderen Abbindarms (26, 24) Klemmober-
flache (26b, 24b) kontaktiert.

Abbindclip oder System nach einem der vorherge-
henden Ansprliche, wobei das erste und/oder das
zweite Klemmelement (12, 14) in Bezug auf das an-
dere Klemmelement (14, 12) tber einen Bogen von
zwischen etwa 0° und etwa 360° rotierbar ist.

Abbindclip oder System nach einem der vorherge-
henden Anspriiche, wobei jeder Abbindarm (24, 26)
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im Wesentlichen senkrecht zu der Nabenverlange-
rung (20, 22) angeordnet ist, mit der der Abbindarm
(24, 26) verbunden ist.

15. Abbindclip oder System nach einem der vorherge-

henden Anspriiche, wobei ein Klemmelement (12,
14) eine Nabenverlangerungs-Anschlagoberflache
aufweist, die dazu angepasst ist, an die Nabenver-
langerung (20, 22) des gegeniiberliegenden Klem-
melements (14, 12) anzuschlagen.

16. Abbindclip oder System nach einem der vorherge-

henden Anspriiche, wobei das Vorspannelement
(28) eine Torsionsfeder ist.

Revendications

Pince a ligature pour I'occlusion d’'un vaisseau, com-
prenant:

au moins une pince a ligature (10) ayant des
premier et second éléments de serrage (12, 14),
chacun des éléments de serrage (12, 14) in-
cluant

une portion de moyeu (16, 18) avec un trou tra-
versant (30) sensiblement central, ou les por-
tions de moyeu (16, 18) sont agencées pour dé-
finir un axe de pivotement commun,

un bras de ligature (24, 26) disposé sensible-
ment parallelement a I'axe de pivotement com-
mun, et

une extension de moyeu (20, 22) reliant la por-
tion de moyeu (16, 18) au bras de ligature (24,
26), dans laquelle les premier et second élé-
ments de serrage (12, 14) sont reliés d’une ma-
niére pivotante de telle sorte que chacun peut
tourner autour de I'axe de pivotement commun
relativement a l'autre, et les bras de ligature (24,
26) sont sollicités par un élément de sollicitation
(28),

caractérisé en ce que le trou traversant d’'une
portion de moyeu (16, 18) est défini par la sur-
face intérieure d’'une paroi cylindrique qui définit
'axe de pivotement commun, et la surface ex-
térieure de la paroi cylindrique définit partielle-
ment une portion d’un canal (27a, 27b) pour re-
cevoir I'élément de sollicitation (28) dans celui-
Ci.

Systéme de pince a ligature comprenant la pince a
ligature selon la revendication 1, et un applicateur
(50) ayant un tube oblong (52) avec un diamétre, le
tube oblong (52) ayant une extrémité proximale et
une extrémité distale définissant un canal (56) entre
elles, le canal (56) étant configuré et congu pour re-
cevoir et retenir au moins une pince a ligature (10),
le canal (56) incluant en outre un élément de pous-
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sée oblong (100) disposé le long de I'axe longitudinal
du tube (56), et I'élément de poussée (100) étant
destiné a faire avancer la pince a ligature (10) sur
une distance prédéterminée distalement le long de
I’axe longitudinal.

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle les
éléments de serrage (12, 14) de la pince a ligature
(10) sont sollicités en rotation a partir et parmi une
pluralité de positions.

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle cha-
que bras de ligature (24, 26) comprend une surface
de serrage (24b, 26b) et une surface de butée (24a,
26a) qui est disposée d’'une maniére opposée a cha-
que surface de serrage de bras de ligature (24b,
26b), les surfaces de butée (24a, 26a) des bras de
ligature (24, 26) pouvant buter 'une contre I'autre,
ou I'élément de sollicitation est destiné a solliciter
les surfaces de serrage en prise pour serrer un vais-
seau entre elles.

Systéme de pince a ligature selon la revendication
4 dépendant de la revendication 2, dans lequel le
canal (56) recoit et retient la au moins une pince a
ligature (10) dans une premiére position, dans la-
quelle les surfaces de butée (24a, 26a) sont en con-
tact 'une avec l'autre.

Systéme de pince a ligature selon la revendication
5, dans lequel le tube oblong (52) comprend en outre
des premier et second inserts opposés (54a, 54b)
disposés le long d’au moins une portion du tube
oblong (52), les inserts (54a, 54b) retenant la pince
a ligature (10) dans la premiére position a l'intérieur
du tube oblong (52).

Systéme de pince a ligature selon la revendication
5 ou 6, dans lequel I'élément de sollicitation (28) et
I'extrémité distale du tube (52) coopérent pour faire
tourner les éléments de serrage (12, 14) de la pince
aligature (10) de la premiere position a une seconde
position lorsque la pince a ligature (10) avance dis-
talement de I'extrémité distale du canal (56) ou le
premier bras de ligature (24) est espacé du deuxié-
me bras de ligature (26).

Systéme de pince a ligature selon la revendication
7, dans lequel dans la seconde position, les premier
etsecond bras de ligature (24, 26) sont sensiblement
paralléles 'un a l'autre dans un agencement sensi-
blement plan.

Systéme de pince a ligature selon la revendication
7 ou 8, dans lequel, dans la seconde position, les
bras de ligature (24, 26) couvrent une distance qui
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est plus grande que le diamétre de I'extrémité distale
du tube oblong (52).

Systéme de pince a ligature selon la revendication
7,8 ou 9, dans lequel le tube oblong (52) comprend
en outre des parois de retenue oblongues opposées
(58, 60) s’étendant a travers au moins I'extrémité
distale du tube (52), les parois de retenue opposées
(58, 60) formant un canal de retenue de pince, et
I'une des parois de retenue (58) formant un rebord
qui s’étend distalement et au-dela de I'extrémité dis-
tale du tube (52) et par lequel et ou la pince est main-
tenue dans la seconde position.

Systéme de pince a ligature selon la revendication
7, 8, 9 ou 10, dans lequel I'élément de sollicitation
(28) et I'extrémité distale du tube (52) cooperent pour
faire tourner les éléments de serrage (12, 14) de la
pince a ligature (10) de la deuxiéme position a une
troisieme position lorsque la pince a ligature (10)
avance du canal (56) sur une distance prédétermi-
née ou les surfaces de serrage (24b, 26b) sont sol-
licitées par I'élément de sollicitation (28) pour venir
en prise pour serrer un vaisseau entre elles.

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle I'élé-
ment de sollicitation (28) sollicite les bras de ligature
(24, 26) de telle sorte qu’en I'absence d’'un vaisseau
entre ceux-ci, une surface de serrage (24b, 26b) d’'un
bras de ligature (24, 26) vient en contact avec au
moins une portion d’une surface de serrage (24b,
26b) de la surface de serrage (26b, 24b) de l'autre
bras de ligature (26, 24).

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle un
parmi les premier et deuxiéme éléments de serrage
(12, 14) peut tourner relativement a I'autre élément
de serrage (14, 12) selon un arc d’environ 0° a en-
viron 360°.

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle cha-
que bras de ligature (24, 26) est disposé sensible-
ment orthogonalement a I'extension de moyeu (20,
22) a laquelle le bras de ligature (24, 26) est relié.

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle un
élément de serrage (12, 14) posséde une surface
de butée contre I'extension de moyeu qui est apte a
buter contre I'extension de moyeu (20, 22) de I'élé-
ment de serrage opposé (14, 12).

Pince ou systéme a ligature selon I'une quelconque
des revendications précédentes, dans laquelle I'élé-
ment de sollicitation (28) est un ressort de torsion.
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