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TWO-PART SURGICAL LIGATION CLIP AND
MODULAR LIGATION CLIP APPLICATOR

-mmm_-‘m__—_w_—__—__——‘—

ABSTRACT OF THE DISCLOSURE

A two-part surgical ligation clip includes a track
having two substantially symmetrical arms and a clip
for slidably receiving the track. The symmetrical arms

first complementary surface. The track also includes a
connector connected to the apex and having a second
complementary surface. The clip has an extended slot
for slidably engaging the track and distal end tips for
receiving the connector. A distal end of the clip has
\a first contour surface for engaging the first
complementary surface on the track and locking it in a
closed position and a second contour surface for
engaging the second complementary surface on the track
and locking it in an open position. A two-part
ligation clip applicator, which is also disclosed,
comprises a handle assembly having a squeezable trigger
and an elongated shaft connected at its proximal end to
the handle assembly. The elongated shaft houses a
sliding advancer which is actuated by squeezing the
trigger to move axially in a forward direction in the
shaft. In addition, a module is mountable at a disgtal
end of the elongated shaft and supports a ligation
clip. The module has a cartridge housing, latches
pivotably mounted within the housing for gripping first
part of the ligation clip, and a sliding pusher
slidable within the housing by actuation of the
advancer to engage the second part of the ligation clip
and advance it relative to the first part to close the
first part.
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TWO-PART SURGICAL LIGATION CLIP AND
MODULAR LIGATION CLIP APPLICATOR

The present invention relates to a surgical ligation
clip typically used during a surgical procedure. More
particularly, the ligation clip of the present

invention provides a two-part assembly comprised of a
track for gripping, for example, a blood vessel and a
clip for closing the track to ligate the blood vessel.

The present invention also relates generally to a

medical instrument for use with a surgical ligation
clip. More particularly, the invention is directed to
a modular applicator for positioning, securing, and

closing the surgical ligation clip around a vessel to
be occluded.

Ligation clips used in surgical procedures are well
known 1in the art. For example, clips are used in
surgical procedures to ligate blood vessels.
Typically, a surgical ligation clip uses a clamp to

compress a severed blood vessel to stop the flow of
blood.

One example of a surgical ligation clip is formed of
two substantially symmetrically-shaped arms connected

together at an apex and a U-shaped member for
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manipulating the arms. Each arm comprises a more
flexible portion and a bend at the more flexible
portion. The surgical clip is positioned around the
plood vessel to be ligated and the arms are manipulated
Lo form a diamond-shaped enclosure around the blood
vessel. The apex of the arms is slid within the U-
shaped member to collapse the arms at the more
flexible portions and tightly compress the blood vessel
therebetween. The surgical ligation clip is made from
a non-metallic material such as a synthetic

biocabsorbable polymer with, for example, a glycolic and
ester linkage.

While the noted clip incorporates many advantageous
features, still further improvements in surgical
ligation clips are desirable. For example, the subject
invention provides a track with a surface for improved
gripping of the blood vessel. 1In addition, a clip and
the track are designed to cooperate with each other to
temporarily lock the track in an open position for easy
positioning of the clip around the blood vessel and to
temporarily lock the track in a closed position for
securely compressing the blood vessel. 8Still further,
the clip of the subject invention is provided with

tapered ribs to strengthen it and provide a tighter
hold on the ligated blood vessel.

There are also many types of known mechanical
applicators for closing a conventional ligation clip
around a vessel. Several examples of known applicators
include the so-called push-pull type, which uses a
plunger or a piston, or a fulcrum type applicator
having a scissors-like or pliers-like handle.

Other examples of devices for applying metal ligation
clips include movable jaws which close together to
crimp the clip about a vessel.
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Howevexr, further improvements for applving a
surgical ligation clip are desirable, and in particular, a
ligation clip applicator 1s beneficial for use with unique
two-part ligation clips. As noted, those ligation clips

provide many advantages over known metal clips since they

provide superior clamplng strength and may be made ot

bioabsorbable materials.

It is an cbhiject of the present L1nvention to

provide an improved surgical ligation clip.

According to the present invention, there 1s

provided a surgical ligation ciilp, comprising: a track

having two arms for engaging around a vessel to be ligated,
said arms being joined together at a proximal end of said
track; a clip having an extended slct for slidably receiving
said track; first locking means for locking sald track 1n a
closed position in said clip; and second locking means for

locking said track in an open position to said clip whereiln

satd first locking means includes a first complementary

surface at a distal end of each said arm and a first contour

surface at a distal end of said clip.

Embodiments of the present invention provide a
surgical ligation clip with & track Ior better gripping the

blood vessel to be ligated.

Embodiments of the present invention provide a
track and a clip which cooperate with =zach other to Lock the

track in an open position.

Embodiments of the present invention provide a
track and a clip which cooperate with =ach other to lock the

track in a closed position.
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Fmbodlments of the invention provide a clip with
increased strength for tight .y securing the blood vessel

wlrthin the closed track.

asl

In accordance with one embodiment of the

invention, a two-part surgical ligaticn clip comprises a
track 1ncluding two substantially symmetrical arms connected
together at a proximal end to form an apex and having spaced
tips at a distal end with first complementary surfaces. The
track also 1ncludes a connector connected to the apex and

having a second complementary surface. In addition, a clip
has an extended slot for slidablv engaging the track and

distal end tips for receiving the connectonr. FEFach distal

end tip has a first contour
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surface for engaging the first complementary surface on
the track and locking it in a closed position and a

second contour surface for engaging the second

complementary surface on the track and locking 1t 1n an
open position.

In accordance with an aspect of the invention,
surgical ligation clip comprises a track having two
arms for endgaging around a vessel to be ligated, with
the arms being joined together at a proximal end of the
track. A clip has an extended slot for slidably
receiving the track. In addition, first locking means
locks the track in a closed position in the clip, and

gsecond locking means locks the track i1n an open
position in the clip.

It is also a general object of the present invention to
provide an improved ligation clip applicator.

It is another object of the present invention to
provide a ligation clip applicator for use with a two-
part ligation clip.

Tt is another object of the present invention tc
provide a ligation clip applicator that can apply a
ligation clip using minimally invasive surgery.

It is still another object of the present invention to
provide a ligation clip applicator that can be used
proficiently to manipulate a mounted ligation clip and

place it in position about the vessel to Dbe ligated.

In accordance with one aspect of the invention, a
ligation clip applicator comprises a module for
supporting a ligation c¢lip, the module including
holding means for holding a first part of the ligation
clip in a stationary position and sliding means for
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advancing another part of the ligation clip forwardly
about the first part, and actuation means, connected to
the module, for actuating the sliding means.

In accordance with another aspect of the invention, a
ligation clip applicator comprises an elongated hollow
shaft housing a slidiﬁg advancer, and a handle assembly
connected to a proximal end of the shaft and having
actuating means for actuating the sliding advancer. A
module 1s connected to a distal end of the shaft and
includes holding means for holding a first part of the
ligation clip in a stationary position and sliding
means for advancing another part of the ligation clip
forwardly about the first part.

In accordance with yet another aspect of the invention,
a ligation clip applicator comprises a handle assembly
having a squeezable trigger and an elongated shaft
connected at its proximal end to the handle assembly.
The elongated shaft houses a sliding advancer that is
actuated by squeezing the trigger to move in the
longitudinal direction of the shaft. In addition, a
module 1s connected to a distal end of the elongated
shaft for supporting a ligation clip. The module has a
cartridge housing, pivotable latches mounted within the
housing and a sliding pusher slidable within the
housing by actuation of the advancer.

In accordance with yet another aspect of the invention,
a module for mounting a two-part ligation clip
comprises a cartridge housing, holding means housed in
the cartridge housing for holding a first part of the
ligation clip in a stationary position, and sliding
means, also housed in the cartridge housing, for
advancing a second part of the ligation clip about the
first part.
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The subject invention thus provides a module for
mounting the ligation clip onto the applicator. The
module 1s preferably made primarily of plastic or other
low cost material and is disposable. In addition,
different size modules for mounting various size
ligation clips can be interchangeably connected to the
same, reusable applicator. The module is connected to
a slender, elongated hollow shaft that houses a
slidable advancer. A handle assembly connected to the
other end of the shaft actuates the advancer to slide
it axially within the shaft and abut a pusher disposed
in the module. The module holds the clamp of the
ligation clip in a stationary position as the advancing
pusher moves the sliding clip body forwardly to
compress the clamp around the wvessel.

These and other objects, aspects, features and

advantages of the present invention will become

apparent from the following detailed description of the
preferred embodiments taken in conjunction with the
accompanying drawings.

Figures 1 to 3 are perspective views of the surgical
ligation clip showing how it is positioned around the
blood vessel to be ligated during different stages of
use in accordance with the present invention:

Figure 4 is a top plan view of the track in accordance
with the present invention;

Figure 5 is a side elevational view of the track in
accordance with the present invention;

Figure 6 is an end elevational view of the track in
accordance with the present invention:
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Figure 7 is a partial top plan view, partially in
cross-section, of the track in accordance with the
present invention; and

Figure 8 is a top plan view of the clip in accordance
with the present invention.

Figure 9 is a side elevational view of the ligation

clip applicator in accordance with the present
invention;

Figure 10 is an exploded perspective view of a handle
assembly and a proximal end of a neck portion of the
ligation clip applicator;

Figure 11 is a perspective view of an advancing
mechanism of the ligation clip applicator;

Figure 12 is a side elevational view, partly in
vertical cross-section, of the ligation clip applicator

showing a ligation clip module and the distal end of
the neck portion;

Figure 13 is a vertical cross-sectional view of the
proximal end of the ligation clip applicator showing
the handle assembly in three different positions;

Figure 14 is a perspective view of the distal end of
the ligation clip applicator;

Figure 15 is an exploded perspective view of the
ligation clip module of the ligation clip applicator;

Figure 16 is a perspective view of the distal end of
the ligation clip applicator showing the ligation clip
loaded in the ligation clip module and ready to be
fired:;
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Figure 17 is a perspective view of the distal end of

the ligation clip applicator showing the advancing
mechanism in the actuated position and the ligation
clip closed around the vessel; and

Figure 18 is a perspective view of the distal end of
the ligation clip applicator showing the advancing
mechanism in -the retracted position and the ligation
clip closed about a vessel and released from the
ligation clip module.

For convenience of reference, as used herein, the term
"distal" will refer to that part of the device which is
farthest away from the surgeon-user, and the term

"proximal" refers to that part of the device which is
closest to the surgeon-user.

Figure 1 shows a preferred embodiment of the surgical
ligation clip of the subject invention. The two main
components of the ligation clip are a track 10 and a
clip 12, which are preferably made of a non-metallic
resilient polymer-type material. The track is
relatively flexible while the clip is made of a
relatively rigid material. Generally speaking, the
track is connected to the clip and positioned around,
for example, a blood vessel 11 to be ligated. The
track 1s held stationary and the clip is forced
forwardly so the track and clip slide relative to each

other. This s8liding motion closes and locks the track
about the blood vessel as shown in Figure 3.

The track 10 will be discussed in detail with reference
to Figures 4 through 7. The track is comprised of two
curved arms 14 and 16 positioned to form a C-shaped
clamp. The arms are connected at their proximal ends
at apex 18. The distal ends of the arms form tips 24
and 26 which are spaced apart from each other in
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substantially parallel relationship for receiving the
blood vessel.

As best shown in Figures 5 and 6, each arm is
Strengthened by upper and lower ribs 15 and 17. In
addition, the arms are formed with a series of windows
along their axial direction. A plurality of small
windows 20 are spaced in the middle portion of each
arm, and a single large window 22 is spaced toward the
distal tip of each arm. The windows provide a series
Oof ridges and openings for improved gripping of the
blood vessel. The large windows also provide means to

lock the track in a closed position as will be
described below.

The apex of the track is shaped, as shown in Figures 4
and 7, to have a protruding rib 28, a bulbous portion
30 and a neck 32. A connecter 34 is secured on the
apex, for connecting the track to the clip. As shown
in Figure 5, reinforcing ribs 35 assist in securing the
connector to the apex. The connector is shown in
Figures 5 and 6 to have two posts 36 and 38 extending
in opposite directions. With reference to Figure 4,
the posts are shown as being "T"-ghaped in cross-

section, and having chamfered edges 40 and protrusions
41.

The clip 12 will be described in detail with reference
to Figures 1 and 8. It is comprised generally of a U-
shaped body 50 formed of cantilevered limbs 52 and 54.
Tapered ribs 56 and 58 on an outside surface of the
limbs provide strength, and interior ribs 60 and &2
define an extended slot 64 which extends from a crotch

section 66 of the body at its proximal end to opening
68 at 1ts distal end.
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Distal ends of interior ribs 60 and 62 are shaped to
form a key 74, or first contour surface. Each
cantilevered limb 52 and 54 has a second contour
surface formed of a notch 76 and chamfered surface 78,
Oor second contour surface, for engaging with
complementary surfaces on the track. Distal tips 80 of
the cantilevered limbs are shaped to have radial

camming surfaces 82 for engaging the track in a manner
described below.

When track 10 1s connected to clip 12 as shown in
Figure 1, the track is locked in the open position by
virtue of the engagement between posts 36 and 38 of the
track and the cantilevered limbs of the clip. More
particularly, protruding portions 41 of the posts fit
into notches 76 in the cantilevered limbs. In
addition, chamfered edges 40 of the posts face the
complementary chamfered surfaces 78 of the cantilevered
limbs. At this position the track cannot be easily
removed from the clip unless, for example, the
cantilevered limbs are urged outwardly a substantial
distance so the notches clear the protruding portions
Oof the track. Thus, the chances of accidental

disconnection of the track from the clip are relatively
small.

To close the ligation clip around the blood vessel, the
track is held stationary by gripping posts 36 and 38
and the clip is slid forwardly toward the track. This
sliding action urges the cantilevered limbs slightly
outwardly and releases protruding portions 41 from
notches 76 as the complementary chamfered edges 40 and
chamfered surfaces 78 slide relative to each other.

The sliding action also urges camming surfaces 82 of
CLhe cantilevered limbs against the curved arms 14 and

16 and begins to close the C-shaped clamp as shown in
Figure 2.
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The ligation clip is shown in the closed position in
Figure 3. As will be appreciated, the closed position
1s achieved when the track completely occupies the
elongated slot 64, with the posts 36 and 38 positioned
at the proximal end of the clip. The ligation clip is
locked in the closed position by engagement of keys 74
Of the inner ribs in the large windows in the arms.
Since the keys are shaped to be larger than the small
windows, the ligation clip will only lock when the keys
are registered with the large windows. Thus in the
locked position of the clip, the blood vessel is
securely ligated.

The ligation clip applicator of the present invention
1s shown in Figure 9 to comprise a handle assembly 210,
an elongated and round or cylindrical neck portion 212
projecting from the handle assembly, and a ligation
clip module 214 that can be mounted on the end of each
neck position. Generally speaking, the ligation clip
18 loaded into module 214 in a manner that will be
described in more detail below and handle assembly 210
is actuated to close, or compress, a first part of the
ligation clip around a vessel to be ligated.

The handle assembly as shown in Figure 9 includes a
handle 216 and a sqgueezable trigger 218 pivotally
attached to the handle at pivot shaft 220. A barrel
assembly 222 receives the proximal end of the neck
portion 212. A threaded end cap 224 closes the
proximal end of the barrel. As shown in Figure 10, the
barrel assembly 222 is formed of a first barrel 226, a
second barrel 228 and a third barrel 230 of
progressively smaller diameters, that together form a
telescope-like appearing structure. The smallest
diameter barrel, third barrel 230, includes a radially
projecting lip 232 at its distal end. The top or
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actuating end 219 of trigger 218 can also be seen in
Figure 10.

The proximal end of the elongated neck portion shown in
Figure 10 includes a hollow tube Oor shaft 234 and a

collar 236 secured thereto and open at its proximal
end. The shaft and collar, as well as the entire
handle assembly, are preferably made of high grade |
surgical steel, such as, for example, stainless steel.
The collar includes longitudinal ridges 238 so that it
can be gripped easily to rotate the hollow shaft 234
about its longitudinal axis. The proximal end of the
hollow shaft has two oppositely disposed J-shaped
notches 240, commonly known as "bayonet locks", to
secure the shaft in the handle assembly for such
rotation in the manner described below.

To assemble the neck portion and handle assembly, a
resilient wave washer 242 and a first bushing 244 are
placed over the proximal end of hollow shaft 234. The
first bushing has a cylindrical portion 246 and a
radially projecting rim 248 at its distal end. The
Hollow shaft is inserted into the open distal end of
the barrel assembly 222 until the rim 248 on the first
bushing 244 abutg the circumferential lip 232 on third
barrel 230 as can be seen in detail in Figure 13. A
second bushing 250 having a cylindrical portion 254 and
a circumferential rim 256, and bayonet ring lock 252
are inserted into the open proximal end of the barrel
assembly and over the end of the hollow shaft.

Referring again to Figure 13, the second bushing is
ingerted until rim 256 abuts a radially projecting
ridge 258 formed between the second and third barrels.
As best seen in Figure 10, the bayonet ring lock
includes two pins 259 protruding inwardly from its
inner cylindrical surface 261. The pins are designed
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to fit into the J-shaped notches 240 and lock the

elongated neck portion in the handle assembly as shown
in Figure 13.

In assembly the hollow shaft 234 and bayonet ring lock
252 are manipulated to guide the pins along the
straight section of the J-shaped grooves. When the
pins reach the end of the straight portion the hollow
shaft 1s rotated relative to the bayonet ring lock and
then moved in a reverse axial direction thereto to
position the pins in the tip, or toe, section of the J-
shaped grooves and lock the hollow shaft in the handle
assembly. The resilient wave washer 242 is compressed
between the inner radially projecting proximal surface
Of the collar 236 and the distal surface of the rim 248
Lo urge the neck portion assembly forwardly. As will
be appreciated, with thisg assembly the neck portion is
freely rotatable about its longitudinal axis while
being secured to the handle assembly.

Figure 11 shows a sliding advancing mechanism, or
advancer, 261 housed within hollow shaft 234 of the
neck portion. The advancer is comprised of a
cylindrical advancing shaft 262 connected at its distal
end to an actuator 264. As shown in Figures 11 and 12,
the actuator has a cylindrical section 268, on which a
bearing 266 can ride and that tapers to a flat blade-
like portion 272 having a rectangular cross-section.
The bearing 266 is generally cylindrical but includes
at least one flat surface 267 on its outer periphery
running its entire axial length. The proximal end of
advancing shaft 262 is secured to a cylindrical shaft
adapter 276 by a transverse pin 278 as shown in Figure
13. The diameter of the shaft adapter approximates the
inner diameter of hollow shaft 234. The shaft adapter
also has a circumferential notch 280 in which resilient

O-ring 282 is mounted, for stabilizing axial movement
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Of the advancer within the hollow shaft and to act as a

gaseous seal.

The advancer is urged toward the proximal end of the
neck portion by a compression return spring 284 and
sliding bushing 286. Both the spring and the barrel
slide freely on the advancing shaft 262, with the

proximal end of the spring abutting shaft adapter 276.

The advancer is assembled in the neck by inserting it
in the proximal end of the barrel assembly. As shown
in Figure 13, a short stop pin 287 extends inwardly
from the inner surface of hollow shaft 234 in an
intermediate region. When the advancer is inserted
through the hollow shaft, the flat surface 267 of
bearing 266 must oppose the stop pin 287 to permit it
to slide past the pin and enable the advancer to be
completely inserted into the hollow shaft. However,
the sliding bushing 286, by virtue of its being
cylindrical, cannot slide past the stop pin, and thus
becomes arrested at that position. Further insertion
Of the advancer causes the spring 284 to engage the
shaft adapter 276, thereby biasing the advancer in the

rearward direction against the actuating end 219 of the

trigger. When the advancer is fully inserted into the

neck portion, the end cap 224 is placed on the barrel
assembly.

Of course, other means for securing the advancer in the

hollow shaft 234 and biasing it in the rearward
direction are within the scope of the invention.

As can be seen in Figure 13, when the trigger 218 is
pivoted in the counterclockwise direction about the
pivot shaft 220 the top or actuating end 219 of the
trigger engages the proximal end of the shaft adapter
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276 thereby to urge the advancer assembly forwardly
against the biasing force of the spring 284.

The shaft adapter 276, bushing 286 and bearing 266 of
the advancer are preferably made of a non-metallic
material, such as, for example, a hard plastic or a
similar type polymer. In this way, sliding contact
between the advancer and the hollow shaft is between
non-metallic and metallic parts, thus reducing wear and
providing smooth operation of the applicator.
Alternatively, a similar result can be obtained using

parts coated with a friction reducing material such as
titanium nitride.

Figures 12 and 14 illustrate how the ligation clip
module 214 is attached to the distal end of hollow
shaft 234. Referring specifically to Figure 14, a
spring-loaded latch 288 is pivotably mounted on a pivot
pin 289 carried in wall of the shaft 234. The distal
end of the latch is provided with a pawl 290. The
module has a reduced diameter section 292 which fits
into the open end of the hollow shaft. To secure the
module 1n the hollow shaft, the proximal end of the
latch is pressed down to raise the pawl as shown in
phantom lines in Figure 12. The module is then
inserted and the latch is released so the pawl catches
a transverse groove 294 in the reduced diameter section
Lo securely lock the module in the neck portion.
Advantageously, the pawl 290 of the latch can be
provided with a cam surface 291 that rides up on the
proximal extreme of the reduced diameter section 292 of
the module. 1In this way, the latch surface 292 of the
pawl 1s automatically guided to the groove 294 when the
module 1s inserted into the neck portion.

As a safety feature, when the latch is pivoted in the
open position as shown in Figure 12, the proximal end
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oL the latch abuts a tapered portion 270 of the

aCtuator and prevents the advancer from moving farther
forwardly in the hollow shaft.

Similarly, when the module is properly mounted in the
neck portion and the actuator 264 is advanced to apply
a ligation clip, as described below, the cylindrical
section 268 of the actuator prevents the proximal end

of the latch from being depressed to release the
module.

The individual components of the ligation clip module
214 are shown in Figure 15. The module housing
includes two substantially identical cartridge halves
296. The cartridge halves are joined together by
inserting an alignment pin 298 in one cartridge half
into an unseen alignment hole in the other cartridge
half and preferably gluing or otherwise securing the
halves together. Upper and lower latches 300 and 300
each have an integral spring 302, and opposing trunions
304 which pivot in holes 306 and 308 in both cartridge
halves. The integral springs press against ribs 310 in

each cartridge half and urge the proximal ends of the
latches toward each other.

A pusher 312 rides in a track 314 provided in the
opposing cartridge halves. Laterally extending bosses
316 also align with axial grooves 318 within each
cartridge half and act as stops to limit forward
movement of the pusher by engaging the distal extremes
319 of the grooves 318. Nevertheless, the bosses 316
are designed to shear off to permit the clip to be
forced out of the module after it is closed if the clip
does not otherwise release from the module. The pusher
includes a pair of transverse glots 320, one on each of
1ts sides, for receiving a V-shaped bend 322 in each
latch 300, 300’. 1In the rest or unfired position of
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the cartridge, the proximal ends of the latches 300,
300’ are spaced apart by the pusher with the V-shaped
bends received in the slots 320, thereby to hold the
distal ends of the latches relatively close together.
In addition, the front of the pusher has a curved
portion 322 with a radius to match the rear end of the
ligation clip as will be described below.

A window 297 in each cartridge half allows the user to

view the pusher when it ig in the pre-actuated, or
ready-to-fire, position.

While the latches are preferably made of metal, the
other parts of the module can be formed of plastic or
other similar material. As will also be appreciated,
the module is disposable. In addition, different size
modules for mounting various size ligation clips can be
easily connected to the same hollow shaft by using a
standard size reduced diameter section.

For ease of description, the ligation clip will be

described again, this time in cooperation with the
applicator.

Figure 16 shows the ligation clip loaded in the
ligation clip applicator and ready to be fired. In
this attitude, the clip body 207 is positioned within
the raceway and the Y-shaped clamp is protected within
opposing flanges 330 and extended tips or hooks 332 of
the cartridge halves 296 only one of each of which is
shown in Figure 16. The opposed hooks of the assembled
cartridge halves can be used to manipulate tissue when
positioning a clip about a vessel to be ligated. The
clamp is also held stationary by the posts 209 which
are engaged 1in holes 324 in the latches. The pusher
312 1s positioned behind the clip body and will slide
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forwardly upon actuation by the flat portion 272 of the
advancer.

With the applicator loaded with a module holding the
ligation clip and ready to be fired, the ligation clip
may be positioned around the vessel to be ligated.
Because of the slender and elongated design of the neck
portion, the ligation clip applicator is ideally suited
for use in minimally invasive surgical techniques. For
example, the applicator can be used with such
techniques by inserting the ligation clip carried in
the clip module and the attached neck portion through a
cannula in the patient to where the vessel to be
ligated is located. The O-ring 282, which seals
between the shaft 234 and the advancer assembly, acts

as an internal gaseous sealing means for the applicator
in such procedures.

In Figure 17, the ligation clip is shown in position
around the vessel to be ligated after the trigger 218
has been squeezed to slide the advancer, and through
their mutual abutment, the pusher forwardly in a firing
stroke. The flat portion 272 of the advancer forces
the pusher in the forward direction, which in turn
advances the clip body 207 forwardly to engage and
compress the Y-shaped clamp, which is held in a fixed
position by engagement of the latches, around the
vessel. 1In this position, the bosses 316 of the pusher
are visible in windows 297 of the cartridge housing,
confirming that the ligation clip has been fired. As
can be seen 1in Figure 17, the flat portion 272 of the
advancer assumes the position of the pusher between the
V-shaped bends in the latches 300, 300’ to hold their
distal ends together, to continue to secure the Y-

shaped clamp of the ligation clip in its fixed
position.
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when the trigger is released, the advancer retreats in
a return stroke in the rearward direction due to the
biasing force of compression Spring 284. However, as
shown 1n Figure 18, this action leaves the pusher in
the forward position in the cartridge, and therefore no
obstruction is provided opposite to the V-shaped bends
322 in the latches. As a result, the biasing force of
the integral springs collapses the latches together at
their proximal ends. The distal ends of the latches
thus separate and release engagement with the posts 209
of the Y-shaped clamp. The ligation clip can then
freely slide out of the module. The fired module can
thereafter be released from the hollow shaft by
pivoting the latch 288 and removing it from the hollow
neck shaft 212 to be discarded. A new module can then
be inserted and secured in the hollow shaft and the
applicator is then ready to be used again.

Accordingly, the present invention provides a unique
and novel two-part ligation clip and a device for
reliably and efficiently applying such two-part
ligation clip to vessels to be ligated.

Although specific embodiments of the present invention
have been described above in detail, it will be
understood that this description is merely for purposes
of illustration. Various modifications of and
equivalent structures corresponding to the disclosed
aspects of the preferred embodiments in addition to
those described above may be made by those skilled in
the art without departing from the spirit of the
present invention which is defined in the following
claims, the scope of which is to be accorded the
broadest 1interpretation so as to encompass such

modifications and equivalent structures.
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CLAIMS:

}_...i

A surgical ligation clip, comprising:

r
M

a track having two arms for engaging around a

vessel to be ligated, said arms being joined together at a

proximal end of said track;

a clip having an extended slot tor slidably

recelving said track;

-

first locking means tor locking said track in a

closed position 1n said clip; and

second locking means for locking sald track in an
open position to said clip wherein sald first locking means

ﬁ-
e

includes a filrst complementary surface at a distal end of

cach said arm and a first contour surface at a distal end o

said clip.

2 . A surglcal ligation clip according to claim 1,
wherein sald second locking means 1ncludes a connector

connected to the proximal end of sald track and having a

second complementary surface and a second contour surface at

the distal end of said clip.

3. A surgical ligatiorn c¢lip according to claim 2,

wherein sailid connector comprises two posts each having a

substantially T-shaped cross-section and chamfered edges to
form said second complementary surtace, ard said second

contour surfaces are formed by a notched portion contiguous

wlth a chamfered surtface at the distal end of salid clip.

4. A surgical ligation <lip according to claim 1, 2
or 3, wherein said ftirst compiementary surface 1s formed by

large windows disposed at distal ends of said arms, and
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further comprising a pair of keys forming sald first contour

surface at the distal end of said clip.

5
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15

20
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o. A surgilcal ligation olip according to any one of

claims 1 to 4, wherein said arms are curved and together

form a substantially C-shaped track in the opern position.

6. A surgical ligation clip according to any one of
claims 1 to 5, wherein salid clip 18 formed by two
cantilevered limbs connected at a proximal end to form a

substantially U-shaped clip.

7. A ligation clip applicator for applying a two-part

ligation c¢lip, of the type recited in any one of claims

1 o 6, to a vessel; said applicator comprising:

a module for supporting said two-part ligation
clip, said module including holding means for holding said

first part of said ligation clip In a stationary position

relative to said appiicator, and sliding means for engaging
and advancing said second part of said ligatlon clip

relative to said first part to close sald first part; and

actuating means, mountable with said module, for

actuating said sliding means.

3 . A ligation clip applicator according to claim 7,
wherein said holding means comprises a pair of latches
housed in said module fcr gripping said first part of the

ligation clip.

9. A ligation clip applicator according to claim 8,

wherein said first part of said ligation <lip has at least

Py

one transversely projecting post and whereln at least one o
said latches is formed with a hole for receiving sald post

thereby to provide said gripping.

.....
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10. A ligation clip applicator according to claim 7, 8
or 9, wherein said sliding means comprises a pusher slidable

axlally to advance within said module upon actuation by said

actuating means.

5> 11. A ligation clip applicator according to any one of
claims /7 to 10, wherein sald actuating means comprises a
handle assembly including a pivotally mounted trigger and a

neck portion, said neck portion inciuding a hollow shaft and

a sliding advancer slidably mounted :in sald shaft, s=said

10 trigger being assoclated with saild advancer to drive said

advancer 1n a forward direction tc actuate sald sliding

12. A ligation clip applicator according to claim 11,

further comprising advancer kiasing means for bilasing said

1o advancery 1n a rearward direction.

13. A ligation clip appiicator according to claim 11

or 12, further comprising a connecting latch pivotally

mounted 1n the region of the distal end of said hollow

shatt, said latch being formed to engage said module in a
20 closed position, and in an open positlion o abut said

advancer and prevent 1t from sliding in tne forward

direction.

14 . The ligaticn clip applicator according to any one
of claims 7 to 13, wnerein sald module 1s formed with

25 opposing flange means fcr embracing at least a portion of

the first part of said ligation <lip, said flange means

L

terminating 1n opposing inwardly directed hook means for
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