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A surgical device and cooperating cartridge
for applying surgical clips during endoscopic surgery.
The surgical device includes a jaw assembly, a barrel
assembly, and a handle assembly. The jaw assembly has
movable jaw members, each jincluding a substantially
transverse grooved'portion and at least one angular side
shield extending inwardly from an upper and a lowver
portion of the jaw member. The jaw members are oriented
at an angle of approximately 22° relative to the
longitudinal axis of the barrel portion. The distal
surface of each jaw member is oriented at an angle that
extends distally and outwardly. The jaw members are
insertable into a unique cooperating cartridge that

retains the surgical clip.
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SURGICAL CLIP APPLIER

W

Field Of The Invention
This invention relates generally to a surgical

clip applier and a cooperating surgical clip cartridge;
and more particularly, the invention relates to an
applier device and cartridge for receiving and applying
a clip adapted to replace a suture knot during

laparoscopic or endoscopic surgery.

Backaround of The Invention
As medical and hospital costs continue to

increase, surgeons are constantly striving to develop
advanced surgical techniques. Advances in the surgical
field are often related to the development of operative
techniques that involve less invasive surgical
procedures and reduce overall patient trauma. In this
manner, the length of hospital stays can be
significantly reduced, and therefore the hospital and

medical costs can be reduced as well.

one of the truly great advances in recent
years to reduce the invasiveness of surgical procedures
is endoscopic surgery. Endoscopic surgery involves the
use of an endoscope, which is an instrument permitting
the visual inspection and magnification of a body
cavity. The endoscope is inserted through a cannula
after puncture through the wall of the body cavity with
a trocar assembly that includes a sharp-pointed
obturator. The surgeon can then perform diagnostic and
therapeutic procedures at the surgical site with the aid
of specialized instrumentation designed to fit through
additional trocars providing small diameter openings
into the desired body cavity as may be required.
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An age-old procedure that surgeons are required to
perform to repalr or reconstruct traumatized body tissue is
suturing. Fortunately, medical instruments have been
recently designed to allow a surgeon to manipulate a suture,
or suture and needle combination, through the small diameter
opening of a cannula. However, the ability to tie an
appropriately placed suture knot has become troublesome and
problematical.

It 1s known to use hemostatic clips and clip
appliers to ligate blood vessels and other tubular members.
Such hemostatic clips and clip appliers are described, for
example, in U.S. Patent Nos. 4,418,694, 4,476,865 and
5,030,226.

In view of the deficiencies of the prior art for
creating a useful alternative to tying a suture knot, what
is desired within the medical community 1s a device suitable
for application using endoscopic techniques that can
successfully replace the suture knot. More specifically,
what is needed is a surgical clip and clip applier system
particularly adapted for replacing a suture knot during
endoscopilic surgery and which exhibits adegquate clamping
force to function effectively.

A surgical clip particularly adapted for use
with the present invention is disclosed in commonly
assigned U.S. Patent No. 4,097,094, 1ssued on June 27,

1978. In order to more readily apply a surgical clip
using endoscopic techniques, 1t is desired to provide
an improved cartridge for holding such surgical clips,

and an improved surgical clip applier that i1s insertable
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into the cartridge for grasping and removing such
is then insertable through a trocar

surgical clips and
s during endoscopic

tube for applying such surgical clip
In particular, what is needed 1s an

surgery.
gical clip cartridges and appliers

improvement 1in sur
that are designed to handle and apply the recently-

developed surgical clip having opposed,
portions which are movable between an open position and

a closed position.

summary Of The Invention

Tn accordance with the principles of the

present invention, a surgical device is provided for

applying a surgical clip having opposed, hinged leg
portions that are movable between an open position and a
closed position. The leg portions of the surgical clip
have boss portions that extend outwardly therefrom. The
surgical clip applier includes a pair of spaced apart,

opposing jaw members having clip receiving/closing

s that are movable between an open position, for

portion
lip in their

receiving the leg portions of a surgical cC
and a closed position, wherein the leg

open position,
1 clip are in their closed

portions of the surgica

position. The jaw members have side shield means

extending inwardly toward the opposing jaw for

contacting an upper and a 1ower surface of the surgical

clip so as to retain the surgical clip therebetween.

The clip receiving/closing portions of the jaw
members define substantially transverse grooved portions

for receiving and gripping the boss portion of the

A partially cylindrical grooved portion

surgical clip.
The

proxima
The clip receiving/closing portions of the jaw members
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are oriented at an angle of approximately 22 degrees

relative to the longitudinal axis of the device for

convenience in locating and positioning the surgical

clip during surgery.

The distal surface of each jaw member is
oriented so as to extend distally and outwardly to cause

the closing of the hinged leg members of the surgical

distal surfaces are pressed against the boss

clip as the
a clip

members of the surgical clip during loading of

into the applier.

The jaw members have arm portions that extend

y from the clip receiving/closing portions.

proximall
at an angle

Fach arm portion has a cam surface oriented

that extends proximally and inwardly. A former means

envelops a part of the amm portions for sliding over the

cam surfaces so as to move the jaw members between their

open and closed positions.

A barrel member envelops a proximal portion of
the former means. The arm portions of the jaw members

extend proximally into the barrel member. The proximal

of the arm portions are affixed to the barrel
1 movement of

The

ends
member to prevent axial and/or rotationa

the jaw members relative to the barrel member.
table to permit rotation of both

the barrel member and the jaw members.

The surgical device cooperates with a unique

cartridge that stores the clips. The cartridge includes

cavities formed therein to receive and retain the clips.
avities are configured to retain the clips and

pernit the insertion of the jaw members thereinto to

remove the clips therefrom.
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According to a broad aspect of the present invention
there 1s provided a surgical device for applying a
surgical clip having opposed, hinged leg portions that
are moveable between an open position and a closed
position. The surgical device compri ses a pair of spaced
apart, opposing jaw members having clip receiving/closing
portions 1including upper and lower surfaces that are
moveable between an open position for receiving the leg
portions of a surgical clip in their open position
therebetween, and a closed position wherein the leg
portions of the surgical clip are received therebetween
in their closed position. The jaw members have side
shield means extending inwardly toward an opposing jaw
for contacting an upper and lower surface of a surgical
clip so as to retain the surgical clip therebetween. The
side shield means includes a pair of opposed angular
flanges that extend inwardly from the upper and lower
surfaces of the jaw members. The flanges extend upwardly
from the upper surfaces of the jaw members and downwardly
from the lower surfaces of the jaw members so as to

generally define a key-shape in transverse crosgss-section.
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Brief pescription Of The Drawings:

A more complete appreciation of this

and many of the attendant advantages thereof,

invention,
mes better

will be readily apparent as the same beco

understood by reference to the following detailed

description when considered in conjunction with the

awings in which like reference numerals

accompanying dr
wherein:

indicate the same OI similar components,

Figure 1 is a side elevational view of a

surgical clip applier constructed {n accordance with the

present invention:

Figure 2 is'a top view of the surgical clip

applier shown in Figure 1;

Figure 3 is a side elevational view of the

1 clip applier as shown in Figure 1, with
and handle portion shown

interior detail;

surgica
portions of the parrel portion

in cross-section to illustrate

Figure 4 is an enlarged fragmentary top view

of the jaw portion of the surgical clip applier;

Figure 5 is a side elevational view of the )aw

portion of the surgical clip applier shown in Figure 4:

Figure 6 is a fragmentary view of the jaw

portion taken along the plane 6-6 in Figure 5:

Figure 7 is a further enlarged perspective

view of the jaw portion and a part of the barrel

assembly of the surgical clip applier;
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Figure 9 1s an exploded, schematic view of the

surgical clip applier:

Figure 10 is a cross-sectional view of the jaw

nembers having a surgical clip inserted in the clip
receiving/closing portions thereof in the open position

taken along the plane 1.0-10 in Figure 8;

Figure 11 is a cross-sectional view similar to

Figure 10 with the clip receiving/closing portions in

Figure 13 is a perspective view of the

cartridge with the jaw portion of the surgical clip

applier inserted into a clip receiving cavity in the

cartridge;

assembly, spring pl

surgical clip applier,
oss~-section to illustrate interior detail:

with the former assembly shown in
Ccr

Figure 15 is an enlarged cross-sectional view

taken along the plane 15-15 in Figure 12 of a cavity of
ridge with a surgical clip inserted therein;

Figures 16 through 18 are a series of enlarged

cross-sectional views taken along the plane 15-15 in

Figure 12 of a cavity of the cartridge with the jaw
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members and surgical c¢lip inserted therein to show a
sequence of the movement of the jaw members and surgical
clip as the jJaw members descend into the cavity and grip the
surgical clip; and

FIG. 19 1s an enlarged cross-sectional view taken
along the plane 19-19 in FIG. 12 showing a surgical clip in

one of the cavities.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIGS. 1-3, there is shown a surgical
device 10 for applying a surgical clip, and which is
particularly adapted for use in applying a clip to a suture
during an endoscopic procedure, 1nstead of forming a knot in
the suture. As shown 1in FIGS. 8, 10 and 11, a surgical clip
12, of the type utilized by device 10, has opposed, hinged
leg portions 14 that are movable between an open position,
as shown i1n FIGS. 8 and 10, and a closed position, as shown
in FIG. 11. The leg'portions of the surgical clip have a
boss portion 16 extending outwardly therefrom. A detailed
description of the surgical clip 1s found in above mentioned
U.S. Patent 4,097,094. The surgical device of this '
invention 1s particularly usable as an applier of such a
surgical clip.

The surgical device 10 generally consists of a jaw
assembly 18, a barrel assembly 20, and a handle assembly 22,
as best seen i1n FIGS. 1, 2 and 3.

Referring to FIGS. 2, 4, 6-11 and 13, the
jaw assembly 18 includes a pair of spaced apart,
opposing jaw members 24. The jaw members have clip

receiving/closing portions 26 that are movable between
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an open position for receiving the leg portions 14 of
the surgical clip 12 in their open position, as seen in
Figures 4, 6-8, and 10, and a closed position wherein
the leg portions of the surgical clip are in their
closed position, as seel in Figure 11. The clip
receiving/closing portions are preferably oriented at an
angle relative to the longitudinal axis of the barrel
portion. An angle is preferred by surgeons for
facilitating the proper positioning of the surgical clip
during surgery. Preferably the angle is approximately

22 degrees.

The clip receiving/closing portions 26 have a

substantially transverse grooved portion 28 for
receiving and gripping a boss portion 16 of the surgical

clip 12, as shown in Figures 7, 8, 10 and 1l.
preferably, the grooved portion has the same general
shape as the corresponding boss portion. In the best
mode known to the inventors, both the grooved portion
and the boss portion are partially cylindrical. Grooved
portion 28 defines a proximal edge 30 and a distal edge
72. Preferably, the proximal edge 30 is located
inwardly of the distal edge 32 to form a backstop
against proximal'movement.of the surgical clip 12.

The distal surface 33 of each jaw member 24 1s
preferably oriented at an angle that extends distally
and outwardly. Thus, when a clip is being loaded into
the applier, the distal surfaces are pressed against the
boss portions 16 of the surgical clip 12, and the hinged
leg portions 14 of the surgical clip 12 are caused to
close to permit the insertion of the surgical clip
between the jaw members and the insertion of the boss
portions into the grooved portions, as shown in Figures

16 and 17 and further described‘hereinbelow.
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The jaw members 24 have side shield means 31
extending inwardly toward the opposing jaw member for
contacting an upper and a lower surface of the surgical
clip 12 so as to retain the surgical clip therebetween.
preferably, the side shield means includes a plurality

of angular flanges 34 that extend inwardly from the
upper and lower surfaces of the jaw members toward an

opposing jaw member, as shown in Figures 7, 8, 10 and
11. In the best mode known to the inventors, a pair of
flanges extend respectively above and below the upper
and lower surfaces of each jaw member. The distal ends
of the flanges define a surface 35 that extends distally
and inwardly. However, other flange arrangements,
including only one flange contacting the upper surface
of the surgical clip and only one flange contacting the
1ower surface of the surgical clip, may also be

utilized.

The side shield means 31 also functions to
protect the surgical clip from contact with tissue and

surgical clip during surgery. The flanges 34 extend
jnwardly and partially cover the upper and lower
surfaces of the surgical clip 12, and may be of varying
lengths and widths to suitably cover and protect the
upper and lower surfaces of the surgical clip. The side
shield means are also useful for pressing against
adjacent tissue to temporarily displace the tissue in
order to facilitate bettexr access to the desired
Jocation and position for applying the surgical clip.
In the illustrated embodiment the clip engaging surfaces
of the flanges are flat, parallel and spaced by a
dimension slightly greater than the thickness of the
clip to facilitate initial loading of the clip into the
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applier and subsequent application of the clip to a

suture.

Referring to Figures 3-9, arm portions 40 of
the jaw members 24 extend proximally from the clip
receiving/closing portions 26. The arm portions are
connected to each other at their proximal ends, as seen
in Figure 9. The arm portions are flexible so as to
permit movement of the jaw members between their open
and closed positions. The arm portions are constructed
so as to bias the jaw members toward their open
position. Each arm portion 40 is formed with a cam
surface 42 oriented at an angle that extends proximally
and inwardly. Preferably, the cam surface is located
adjacent to and distally of the clip receiving/closing

portions 26.

Referring to Figures 3 and 14, former assembly
44 envelopes a part of the arm portions 40 and includes
a former member 46 having an insert 48 extending
distally therefrom. Formexr member 46 is connected to

the insert 48 with a pair of former pins 49. Former
member 46 is tubular so as to permit insertion of the

Former assembly 44 slides axially in a forward
and rearward direction over the cam surfaces 42 of the
arm portions 40. When the former assembly is in the
rear position, the jaw members 24 are in theilr open
position, as shown in Figures 4, 7, 8, 10 and 13. As
the former assembly slides forwardly, the distal end
portion of insert 48 contacts the cam portions and
causes the jaw members to close, as shown in Figure 11.
Thus, the former assembly slides forwardly and
rearwardly over the cam surfaces to control the movement



30

positions.

Barrel assembly 20 sincludes a barrel member 50

of the former assembly

that envelops a proximal portion
The insert 48

44 and extends proximally therefrom.
extends distally from the distal end of barrel member

50. A rotation knob 66 is affixed to the proximal end
of the barrel member. Arm portions 40 of the jaw
members 24 extend proximally into the barrel member.
The proximal end portions 51 of the arm portions are

affixed to barrel member 50 by a ferrule pin 52 so as to
prevent axial and rotational movement of the jaw members

24 relative to the barrel member. The ferrule pin
extends transversely through slots 53 in the former
member 46 sO as to permit axial movement of the former

member, as best seen in Figures 9 and 14.

A spring plate 54 and spring 56 are locatéd

within the former member 46. The spring plate abuts the

proximal end portions 51 of the arm portions. Spring 56
proximally from the spring plate and contacts
the interior face of the rear surface of the former
member 46. Spring 56 is compressed for biasing the
former assembly 44 toward jts rear position.

A drive rod 58 is connected to the proximal

end of former member 46 by a ball joint connection.

Drive rod extends proximally from the former member

within the interior of the barrel member 50. Bushings
60 operate to center the drive rod 58 within the barrel
member. Drive rod 50 is movable between a forward
position and a rearward position so as to actuate the
former assembly 44 between its forward position and

rearward position.
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Handle assembly 22 of the surgical device
extends proximally from the barrel portion 20 and
rotatably receives the proximal end of the barrel member
50. Barrel member 50 rotates relative to the handle
assembly so as to permit rotation of the jaw assembly 18
relative to the handle assembly. The rotatable
connection may be any suitable connection that connects
the barrel assembly 20 to the handle assembly, and

Handle assembly 22 includes a trigger member
72 that is connected to the proximal end of the drive
rod 58 by a ball joint connection. Trigger member 72 is
pivotally connected to a handle member 74 by a pivot pin
76 so as to permit pivoting of the trigger relative to
the handle. Movement of the trigger member towards the
handle member moves the drive rod from a rear position
to a forward position and actuates the movement of the
former assembly 44 between jts rear position and 1its
forward position, thus actuating the movement of the jaw
members 24 between their open and closed positions.

The surgical clip applier device of this

 snvention may be constructed from a variety of suitable

materials known to those skilled in the art. In the
best mode of construction known to the inventors, the
bushings and ring washers are constructed from a hard
plastic having a smooth surface, and all other parts are

constructed from stainless steel. For disposable
applications, the surgical device may be constructed
from a variety of materials which are suitable for

disposable surgical devices.
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The surgical clip applier device 10 of the present
invention may be used by a surgeon during endoscoplC sSurgery
wherein an endoscope is inserted through a cannula after
puncture through the wall of the body cavity with a trocar
assembly. At the end of suturing, the surgeon applies the
surgical clips 12 to tie the sutures in substitution for
knotting of the sutures.

Specifically, while the surgical clip 1s retailned
in the jaw members of the surgical device, the surgeon
inserts the surgical device through a trocar tube and
manipulates the handle assembly 22 and rotation knob 66 to
position the surgical clip in the appropriate location. In

order to close the surgical clip, the surgeon squeezes the

trigger 72 which actuates the former assembly 44 and closes

the jaw members 24 as discussed above. After the surgical
clip is closed, the surgeon releases the trigger to allow
the former assembly to return to its rear position, which 1in
turn allows the jaw members to return to their open
position. When the jaw members open, the surgical clip
remains closed and locked, as further discussed in U.S.
Patent 4,097,094. Thus, the jaw members release their grip
on the surgical clip, and the surgeon may remove the
surgical device from the cannula.

Referring to FIGS. 12, 13, and 15-19, the
surgical clips are stored in cavities 80 1n a cartridge
78. Cartridge 78 in accordance with the invention includes
a base member 82 having cavities 80 formed therein and
a retainer member 84 having openings 86 formed thereilin
that are in alignment with and configured to correspond

to the configuration of the cavities 80.
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Retainer member 84 ije attached to base m

suitable manner,

2080754

ember 82 in a

such as a press fit connection.

Fach cavity 80 in the base member 82 is

defined by a floor portion 88 having a pair of

upstanding, opposed, parallel side walls 90 that are

adjacent the side surfaces of the surgical clip and a

pair of upstanding, opposed, parallel end walls 92 that
are adjacent the boss portions 16 of the surgical clip.

the intersection of th
end walls are spacer portions 94 that contact the boss

ions of the surgical clip so as to define a
generally key-shaped cavity that locates the surgical
clip in the cavity in a spaced relationship to the end
walls 92. The spaces between the surgical clip and the
end walls of the cavity permit the passage of the jaw

members 24 therebetween.

preferably, the side walls 90 of the cavity 80

in the base member 82 extend upwardly from the floor
88 only a short distance so as to abut and

retain the lower portion of the side surfaces of the
surgical clip. Thus configured, the side walls will not

interfere with the side shield flanges 34 of the Jjaw

members 24 which extend partially into the cavity, as

best shown in Figure 18.

The floor portion 80 and each spacer portion

94 is formed with a curved ramp portion 95 which

to and supports the hinged leg portions 14 of
The curvature of the ramp portion
rs as they

so that the

conforms

the surgical clip.
follows the movement of the hinged membe

partially open and close within the cavity,
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hinge point of the clip remains relatively fixed and the
ramp portion remains in constant contact with the hinged
members while the hinged members are partially opened
and closed within the cartridge.

The openings 86 1in the retainer member 84 are
defined by parallel side walls 96 and parallel end walls
98. The surgical clip is inwardly spaced from the walls
defining the opening 86 to permit the passage of the jaw
members 24 and side shield flanges 34 therebetween and
to define a generally key-shaped opening that guides the
jaw members into the cavity. '

Extending inwardly from the four corners at
the intersection of the side walls 96 and end walls 98
of the openings 86 in the retainer member 84 are
retaining lip portions 100 which contact and slightly
overlap the boss portions of the surgical clip. The
retaining lips function to retain the surgical clip in
contact with the base member of the cartridge, as best
shown in Figure 15.

In order to remove a surgical clip from a
cavity 80 in the cartridge 78, the jaw members 24 of the
clip applier 10 are inserted into the cavity, as shown
in Figure 13. The walls 90 and 92 of the cavity 80, the
spacer portions 94, the walls 96 and 98 of the opening
86 in the retainer member 84, and the retaining 1lip
portions 100 function together to guide the insertion of
the jaw members 24 and side shield flanges 34 into the
cavity, similar to the insertion of a key into a key
hole.
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members 16 of the surgical clip, as shown in Figure 16.
The angled distal surface 35 causes the clip to close
slightly as the jaw members press against the boss
portions, thus allowing the distal edge 32 of the
grooved portion of the jaw member to pass by the boss
portion of the clip, as shown in Figqure 17. When the
jaw members have fully descended into the cavity, the
hinged members of the clip reopen slightly and the
grooved portions of the jaw members grip the boss
portions of the clip, as shown in Figure 18. However,
the jaw members do not permit the clip to reopen fully
and therefore cause the boss portions of the clip to
remain inwardly of the retaining lips 100. Thus, the
clip is free to be removed from the cavity of the
cartridge as the jaw members grip and remove the clip

from the cartridge.

The cartridge may be constructed from any

suitable rigid material. In the best mode known the
inventors, the cartridge is molded from a suitable

plastic material.

From the foregoing, it will be observed that
numerous modifications and corrections can be effected
without departing from the true spirit and scope of the
novel concepts of the present invention. It will Dbe
understood that the appended claims are not intended to
be limited to the specific embodiment illustrated herein
and that the appended claims are intended to cover all
such modifications as fall within the scope of the

claims.
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The embodiments of t
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he invention 1n which an exclusive
e is claimed are defined as follows:

1. A surgical device for applying a

surgical clip having opposed, hinged leg portions that

are movable between an open position and a closed

position; said surgical device comprising:
a pair of spaced apart, opposing Jjaw

members having clip receiving/closing portions including

upper and lower surfaces that are movable between an

open position for receiving the leg portions of a

ical clip in their open position therebetween and a
closed position wherein the leg portions of the surgical
clip are received therebetween in their closed position;
said jaw members having side shield means extending

y toward an opposing jaw for contacting an upper

inwardl
s to retain

and a lower surface of a surgical clip so a
the surgical clip therebetween; said side shield means

including a pair of opposed angular flanges that extend
y from the upper and lower surfaces of said Jjaw
members; and said flanges extending upwardly from the

upper surfaces of said jaw members and downwardly from

the lower surfaces of said jaw members so as to

generally define a key-shape in transverse Cross-

section.

2. A surgical device in accordance with

3. A surgical device in accordance with

claim 1 wherein at least one of said clip
receiving/closing portions defines a substantially

transverse grooved portion for receiving and gripping

the boss portion of a surgical clip.
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4. A surgical device in accordance with
claim 3 wherein said grooved portion is defined by a
proximal edge and a distal edge, said proximal edge
being located inwardly of said distal edge.

5. A surgical device 1in accordance with
claim 4 wherein said grooved portion is partially

cylindrical.

6. A surgical device 1in accordance with
claim 5 wherein each of said jaw members has an arm

portion extending proximally from said clip
receiving/closing portion, said arm portion having a cam

inwardly, and a former means enveloping a portion of
said arm portions for sliding over said cam surfaces soO
as to cause said jaw members to move between thelr open

and closed portions.

7. A surgical device in accordance with

claim 6 including a barrel member enveloping a proximal
portion of said former means and extending distally

therefronm.

8. A surgical device in accordance with

claim 7 wherein said arm portions of said jaw members
extend proximally into said barrel member, each of said
arm portions having a proximal end that is affixed to
said barrel member to prevent axial movement of said jaw
members relative to said barrel member.

9. A surgical device in accordance with

claim 8 wherein each of said proximal ends of said arm
portions are affixed to said barrel member to prevent
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rotational movement of said jaw relative to said barrel.

10. A surgical device 1n accordance with claim 9 wherein
said barrel member is rotatable so as to permit rotation

of said barrel member and said jaw members.

11. A surgical device 1n accordance wit h claim 7 wherein
said clip receiving /closing portions of said jaw members
are oriented at angle of approximately 22 degrees

relative to the axis of said barrel member.

12. A surgical device 1n accordance with claim 3 whereiln
each of said jaw members has a distal end surface, said
distal end surface being oriented at an angle that
extends distally and outwardly to cause the closing of
the hinged leg portions of a surgical clip as said distal
surfaces are pressed against the boss members of a
surgical clip , said distal end surfaces of said jaw
members extending distally beyond the distal ends of said

flanges.
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