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(57) Abréege(suite)/Abstract(continued):

therein, rotatably connected to a distal end of the frame such that the endoscopic section extends distally therefrom. Tr
apparatus includes a system for individually advancing the surgical clips into the clip closing jaws and a system for closing tr
clip closing jaws. An interference mechanism Is associated with the a release mechanism, and Is configured, dimensioned ar
adapted to prevent actuation of the jaw closing system until a surgical clip is positioned between the clip closing jaws.
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ABSTRACT OF THE DISCLOSURE

An apparatus is disclosed for individually

applying surgical clips endoscopically to body tissue which
includes a frame, an elongated endoscopic section having
clip closing jaws positioned at a distal end thereof and
surgical clips slidably positioned therein, rotatably
connected to a distal end of the frame such that the
endoscopic section extends distally therefrom. The
apparatus includes a system for individually advancing the
surgical clips into the clip closing jaws and a system for
Closing the clip closing jaws. An interference mechanism is
associated with the a release mechanism, and is configured,
dimensioned and adapted to prevent actuation of the jaw
closing system until a surgical 6lip 1s positioned between
the clip closing jaws.
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APPARATUS AND METHOD FOR APPLYING SURGICAL
CLIPS IN LAPAROSCOPIC OR ENDOSCOPIC PROCEDURES

BACKGROUND OF T INVENTION
1. Field of the Invention
This invention relates to an apparatus for

applying surgical clips, particularly hemostatic clips, to
10 body tissue such as blood vessels. More particularly, this

invention relates to a surglcal c¢lip applier which prevents

simultaneous advancement of surgical clips and actuation of

the clip applier, which can be used 1n laparoscopic or

endoscoplc procedures.

2. Background of the Invention
In surgical operations 1t 1s often necessary to

block blood vessels by appiying hemostatic clips. Various
types of apparatus for applying such clips to blood vessels

20 are known in the art. See, for example, U.S. Patent No.
4,616,650 and 4,024,254, which disclose a surgical clip
applying apparatus having a pair of ring-like handles. The
handles are squeezed to force jaws to move distally relative
to the apparatus where they are forced together by a pailr of
inclined surfaces. A surgical cllip between tChe Jjaws 1s
thereby squeezed closed. U.S. Patent Nos. 5,084,057 and
5,100,420 are directed to an apparatus and method for
applying surgical clips 1n laparoscopic or endoscopilc
procedures.

30 In laparoscopic procedures surgery is performed in

the interior of the abdomen through a small i1ncision; 1in
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endoscopic procedures surgery 1is performed in any hollow
viscus of the body through narrow endoscopic tubes inserted
through small entrance wounds in the skin. Laparoscopic and
endoscopic procedures generally require that any
instrumentation inserted into the body be sealed, i.e
provisions must be made to ensure that gases do not enter or
exit the body through the laparoscopic or endoscopic
incision as, for example, in surgical procedures in which
the surgical region is insufflated. Moreover, laparoscopic
and endoscopic procedures often requlire the surgeon to act
on organs, tissues, and vessels far removed from the
incision, thereby requiring that any instruments to be used
‘1n such procedures be both long and narrow.

R 4

Because endoscopic procedures are more common than
laparoscopic procedures, the present invention shall be
discussed in terms of endoscopic procedures and apparatus.
However, use herein of terms such as "endoscopic",
"endoscopically" and "endoscopic portion", among others,
refer generally to instruments having elongated and

relatively narrow operating portions for insertion into a
cannula or endoscopic tube.

SUMMARY OF THE INVENTION
The frame according to the present invention is

provided for attachment to an endoscopic section. Surgical

means of the endoscopic section, clip deforming actuating
means for actuating the clip deforming means of the
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endoscopic section, and means for pPreventing actuation of
the clip deforming actuating means until the clip advancing
actuating means is actuated at least sufficient to advance a
clip to the distal position whereby the clip may be
deformably applied to body tissue.

The invention also relates to a surgical apparatus
adapted to apply surgical clips to blood vessels and the
like, in endoscopic or laparoscopic procedures, and
generally includes a frame and an endoscopic section. 1In
addition, the surgical apparatus of the present invention
provides an interfering device which prevents simultaneous
advancement of surgical clips and closure of jJaws about the
Clips so as to reduce the possibility of Closing the clip
before it is positioned between the Jaws or feeding a clip
toward the jaws when the Jaws are not ready to receive such
clip.

The apparatus is provided for endoscopic
application of surgical Clips to body tissue which includes
frame means having endoscopic means connected thereto and
extending distally therefrom for storing and individually
advancing clips to a distal position thereof, and having
Means to apply the clip to body tissue and means to prevent
actuation of the clip applying means until a clip has been
advanced to the distal position.

The apparatus generally comprises a handle section
having a frame which is of a Slze convenient for being held
in the palm of the hand and which houses the non-endoscopic
body of the apparatus. 1In an alternate embodiment, the
frame is in the form of a pistol grip which may also be
conveniently gripped by the surgeon. Other frame
configurations, e.qg., a scissors grip, are also
contemplated. As will be described hereinbelow, the frame
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houses the above-noted_interfering device. An endoscopic
section defining a longltudinal axis extends distally from
the frame and 1s rotatable about the longitudinal axis
relative to the handle section. The endoscopic section is a
long tube-li1ke section having a relatively narrow outer
diameter (e.g., about 10 millimeters) for insertion into an
endoscoplc tube such as a trocar cannula, or a small
incision. Other diameters such as 12 millimeters or greater
are contemplated. Gaseous seal means 1s provided,
preferably 1n the endoscopic section, to obstruct passage of
gaseous medla from the patient's body cavity. Such seal
means may be 1n the form of a sealing block in combination
with silicone grease, as disclosed in U.S. Patent Nos.
5,084,057 and 5,100,420.

The endoscoplc section includes a track for
holding a longitudinal array of surgical clips, with a
spring to bilias the clips forwardly in the distal direction.
The clips are generally U-shaped pleces of integral
construction and comprise two spaced apart legs connected by
a bridge portion. The endoscopic section has clip closing
means 1n the form of a palr of flexible opposing jaws which
are cammed together 1nto closure positions by a distally-
moving channel, and means such as a pusher bar for advancing
the surgical clips one at a time to the jJaws. A more
detailed description of the endoscopilc section, and its
operation, 1s provided 1n Green et al., U.S. Patent Nos.
5,084,057 and 5,100,420 previously mentioned.

The apparatus further has actuating means such as
a plvoting handle and connecting links and levers, and a
transmission for transferring the pivotal movement of the

actuating means linearly along the i1nstrument axis to the



endoscopic section of the apparatus. Tubular members are
also included with circumferential coupling means such as
circumferential notches or projections, which allow a
connection of the endoscopic section to the handle section
such that linear actuation movement may be trénsmitted
thereto while allowing the endoscoplc section to rotate
around the instrument axis.

response to actuation of the apparatus, l.e., application of
a clip, from an unlocked position to a locked position. 1In
the locked position, the locking means is engaged, thereby
preventing linear transfer of movement to the clip closing
means by the transmission means. Preferably two spring
catches are used, one for locking the transmission means for
actuating the clip advancing mechanism (e.g., pusher bar),
and a second catch for locking the transmission means for
actuating the jaw closing mechanism (e.g., the channel).
Pressing the release trigger or button releases both the
first and second catches. The first catch is released
directly thereby allowing the first transmission means to
slide forward, and the second catch ls released in response
to the forward movement of the first transmission means. In
addition to releasing the first and second catches, pressing
the release trigger or button also actuates the interfering
device of the present invention, thereby preventing pivotal
movement of the actuating means until the surgical clip is
in position between the clip closing jaws.
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The surgical clip applier of the preseht
invention, generally, has four basic actions or functions aé
described hereinbelow.

First, the endoscopic section is introduced into
the body and positioned with the jaws engaging the blood
vessel to be clipped. This may involve rotation of the
endoscopic section relative to the body, either by rotating
the apparatus as a whole, or by rotating the endoscopic
section relative to the handle section, or by a combination
of both actions.

The second action is unlocking the instrument angd
positioning a clip between the jJaws while simultaneously
pPreventing the jaws from closing until the clip is
completely positioned between the jaws.

Third, the instrument is adapted to apply a |
surgical clip to a blood vessel or other tissue. This is
accomplished by a camming and clamping action. With a
surgical clip in position between the jaws of the instrument
and the jaws and clip surrounding a blood vessel, a channel

so that the jaws cannot inadvertently be closed again
without further action, e.gq., pressing a button to feed a
new clip.

After the clipping operation has been completed
the instrument may be removed from the body. In one
embodiment of the present invention the entire instrument
may be discarded. 1In another embodiment the endoscopic
section may be detached and discarded, and the handle



BRIEF DESCRIPTION OF THE DRAWINGS
=sms o LR 22N U 188 DRAWINGS

Flg. 1 is a perspective view of an endoscopic clip
applier; |

Flg. 2 is a perspective view with parts separateq,
of the frame of the ehdoscopic clip applier of Fig. 1,
1llustrating an interfering guideway for the interfering
device of the presént invention;

of the actuating and transmission system of the endoscopic
clip applier of Fig. 1, and illustrating the interfering
device of the present invention; |

Fl1g. 4 is a partial Cross-sectional view of the
handle section of the endoscopic Cclip applier of Fig. 1
taken along line 4-4 of Fig. 1 and lllustrating the
actuating and transmission system prior to loading a clip;

Fig. 5 is a partial Cross~sectional view similar
to Fig. 4, illustrating the handle section in the ready-to-
fire position;

Fig. 6 is a sectional view of the interfering
device of the present invention taken along line 6-6 of Fig.
5;

Fig. 7 is a sectional view of the interfering
device of the present invention taken along line 7-7 of Fig.
6;

Flg. 8 is an enlarged sectional view with parts
Separated of the operative linkages of the endoscopic clip
applier of Fig. 1, illustrating the orientation of the



Flg. 10 is a perspective view of the handle
section of an endoscopic clip applier according to the
invention, illustrating an alternative embodiment of the
interfering device of the present invention:

Fig. 11 is a partial view taken along line 11-11
of Fig. 10, illustrating the respective orientation of the
interfering device with the channel link when the pusher
release button is activated:

handle and the frame of Fig. 10, 1llustrat1ng the
orientation of the distal end of the interfering device of
the present invention:

Fig. 13 is a perspective view similar to Fig. 10
of another alternative embodiment of the invention,

illustrating a channel link having a lobe formed thereon;
Fig. 14 is a view taken along line 14-14 of Fig.

13, 1llustrating the respective relative orientation of the

lobed channel link and the interfering device of the
invention;

Flg. 15 is an enlarged perspective view with parts
separated of the operative linkages between a portion of the

handle and the frame of Fig. 13, illustrating the respective

invention, incorporating a handle section having a pistol
grip configuration:;

Fig. 17 is a partial Cross—-sectional view of the
handle section of the clip applier of Fig. 16, l1llustrating
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the interfering device disengaged from the actuating and
transmission system;

Flig. 18 is a view from above of the release lever
for the endoscopic clip applier of Fig. 16; . |

Fig. 19 is a partial cross-sectional view of the
handle section of the clip applier of Fig. 16, l1llustrating

the interfering device in eéngagement with the actuation ang
transmission system;

Fig. 20 is a partial cross-sectional view of the
handle section of the clip applier of Fig. 16, illustrating
the pusher drive member extended to its distal-most position
and the channel drive member in its proximal-most position:
‘and

Fl1g. 21 is a partial cross-sectional view of the
handle section of the Clip applier of Fig. 16, l1llustrating
the actuation of the handle after positioning of the

surgical clip within the jaws of the endoscopic section.
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DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings, and in particular to
Fig. 1, the endoscopic clip applier of the present
invention, generally indicated by the number 10, generally
includes a handle section 12 supporting an endoscopic
section 14. The endoscoplc sectlion alone may optionally be
replaceable and disposable or the entire apparatus may be
disposable.

Referring again to Fig. 1, the clip applier 10 1is
generally configured for applying clips in endoscopic and
laparoscopic procedures. The apparatus 1s preferably
constructed as a disposable item of several materials as
will be described. Essentially, however, two basic
materials are used, i.e., a polycarbonate material such as
LEXAN brand plastic material by General Electric Company and
stainless steel. Other suitable materials are contemplated.

The endoscopic section 14 includes the same
structure and functions in the same manner as the endoscopilc
section of the apparatus described in U.S5. Patent Nos.
5,084,057 and 5,100, 420.

Referring now to Figs. 1, 2 and 3, the apparatus
10 constructed according to the invention is illustrated.
Preferably, handle section 12 includes left body portion 16
and right body portion 18 which define hand grip 20 of
handle section 12. These body portions may be either cast,

molded or machined pieces of polymeric resin or metal. The
left and right portions are substantially identical.
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although mirror images of each other, and may optionally be
fastened together by means of fastening screws, rivets,
welds, adhesives, or other means of Joining the body
portions may be used. Handle 22 is pivotally secured to
hand grip 20 and is provided to actuate transmission
mechanisms positioned within hang grip 20, as will be
discussed below.

Hand grip 20 is somewhat elongated, as shown in

for receiving a portion of endoscopic section 14, a proximal
opening 26 for receiving release button 28 and interior
transmission guideway 30 which allows movement of the
transmission mechanisms therewithin. Hand grip 20 also
includes interior guideway 32 for slidably maintaining the
interfering device of the present invention therewithin,
aperture 34 for reception of pPin 36 (shown in Fig. 3) which
pivotally secures handle 22 to hand grip 20. Backstop notch
38 1s provided to receive a portion of spring 40, and
mounting notch 42 is provided to maintain spring 44 within
hand grip 20. Channel 46 is provided for slidable reception

with the first transmission mechanism, best shown in Fig. 3.
Annular channel 50 is provided to receive a circumferential
tab 52, shown in Fig. 3, secured adjacent the proximal end

of endoscopic section 14. Annular channel S50 is configured
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retain endoscopic section 14 while preventing longitudinal
movement of the endoscopic section with respect thereto.

Referring further to Figs. 2 and 3, handle 22 is
an elongated piece which is pivotally mounted to the distal
end of hand grip 20 by pin 36 which is disposed through

adhesives or the like. Aperture 58 of handle 22 is adapted
to receive securing block 60 which is secured to handle 22
by engaging notches 62. In addition, aperture 58 provides

Referring again to Fig. 3, pusher links 64 are
irregularly shaped members as shown, resembling somewhat a

for reception of pin 72 which pivotally secures the pusher
links to securing block 60, and lower apertures 74 for
pivotally securing crossbar 76 therebetween. In this
configuration, the curvature of pusher links 64 enhances the
camming action of the first embodiment of the interfering
device of the present invention, as will be discussed below.
As shown, pusher links 64 provide means for transferring
pivotal movement from handle 22 to linear movement of pusher
drive member 78.

As shown in Fig. 3, channel links 66 and 68 are

receiving pin 82 which pivotally secures the channel links
to securing block 60, and lower apertures 84 for engaging
protrusions 86 of channel drive member 88 so as to pivotally



Channel links 66 and 68 are provided to transfer and convert
pivotal movement from handle 22 to linear movement of
channel drive member 88, and to act as a load limiter as
well.

Continuing'to refer to Fig. 3, pusher drive member
78 1s part of a first transmission mechanism for
transmitting linear movement to the pusher bar of the
endoscopic section. Preferably, pusher drive_member 78 is
in the form of an elongated structure having a tubular

portion 98 at the distal end of the pusher drive member 78
1s provided to engage the proximal end of the pusher bar of
endoscopic section 14.

Referring again to Fig. 3, channel drive member 88
is part of a second transmission mechanism for transmitting
linear movement to a corresponding channel of the endoscopic
section. Preferably, channel drive member 88 is in the form
of an elongated structure having a tubular portion at its
distal end and a channel-like configuration as the proximal
end and is slidably positioned within transmission guideway
30 of hand grip 20, shown in Fig. 2. Channel drive member
88 also includes aperture 100 for engaging catch 102 of
Spring clip 44, and proximal slot 104 for receiving camming
pin 96 when the first transmission mechanism is actuated.
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Pusher drive member 78 is positioned for slidable movement
within channel drive member 88 and the two drive members are
biased into alignment by mainspring 106 axlially disposed
within pusher drive member 78 and which is attached at its
proximal end to pin 108 of pusher drive member 78 and at its
distal end to pin 110 of channel drive member 88. Tubular
portion 112 of channel drive member 88 is provided for
engaging the proximal end of the corresponding channel of
the endoscopic section.

As shown in Fig. 3, leaf spring or spring clip 44
1s a catch device used to lock channel drive member 88 in
the distal position after the apparatus has been actuated.
Spring clip 44 has a proximal end with tabs 114, as shown,
for mounting in notch 42 of hand grip 20. At its distal
end, resilient spring clip 44 has catch 102 which is
engageable with aperture 100 of the channel drive member 88
in response to resilient arm 116. Spring clip 44 also
includes camming surface 118 which is contacted by camming
Pin 96 when pusher drive member 78 moves in the distal
direction, thereby depressing spring clip 44 and disengaging
and unlocking channel drive member 88.

Referring now to Fig. 3 in conjunction with Fig.
4, release button 28 and related interfering device 120 are

grip 20 and biasing spring 40. Limiting tabs 122 limit the
proximal movement of the release button by engaging the
proximal end of slots 124, while biasing spring 40 normally
provides a force to bias release button 28 1n the proximal
direction. Release button 28 has a proximal end 126 which

projects through aperture 26 in hang grip 20. Catch 48 of
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release button 28 is slidably positioned at a distal end of

resilient arm 128, and is adapted for reception in aperture

system in the ready position, l1.e., the pusher bar is
positioned just proximal of the next clip in the endoscopic
section. Interfering device 120 has a proximal end secured
to release button 28 and extends distally therefron.
Interfering device 120 also includes tabs 130 positioned

interior guideways 32 located within hand grip 20, shown in
Fig. 2. The operation of different embodiments of
interfering device 120 will be described below.

As noted previously, according to the present |
invention, gaseous seal means is preferably provided in the
endoscopic section of the instrument to obstruct the passage
of the insufflating gaseous media from the patient's body
cavity. As described above, such seal means may be in the
form of a sealing block, or it may be in the form of
silicone grease in combination with such sealing block. The
gaseous seal means may be in association elther with the
endoscopic section or the handle section, or both.
Preferably, the seal means is positioned within the
endoscopic section.

The operation of the first embodiment of the
interfering device of the present invention within the palm
grip handle section will be described with reference to
Figs. 4-9. 1Initially, the endoscopic clip applier is
provided in the locked position, l.e., there is no clip
loaded between the jaws of the endoscopic section. At this
point, the jaws are biased open and are free to cam between
the open and closed positions. This facilitates insertion
of the endoscopic section into an endoscopic tube or into
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the body since the jaws can cam partially closed, thereby
avolding interference with the positioning of the
instrument. In this condition distal movement of pusher
drive member 78 is prevented by engagement of slldable catch
48 of release button 28 with aperture 90 of pusher drive
member 78. As a result squeezing of handle 22 is prevented
by the engagement of catch 102 of spring clip 44 with
aperture 100 of channel drive member 88, as noted above.
Referring now to Figs. 4 and 5, when the

location, the user releases the first and second
transmission means from the locked position by pressing
release button 28. This movement causes bevelled tip 132 of
resilient arm 128 to slide along ramps 134 in hand grip 20,
thus releasing catch 48 from aperture 90 in pusher drive
member 78 and disengaging the first transmission means,
l.e., pusher drive member 78. Upon release, pusher drive
member 78 slides forward to provide advancement of the clip
next-in-line, while also releasing catch 102 of spring clip
44 from aperture 100 of channel drive member 88, l.e., the
second transmission means, as explained above. Through
pusher drive member 78, the first transmission mechanism
transfers motion to the pusher bar of the endoscopic section
which has a distal pusher end located proximal of the
distal-most clip in the array. When the pusher bar moves
forward, the distal-most Clip is advanced into the jaws of
the endoscoplc section. Channel drive member 88, upon being
released, is now free to move distally upon squeezing of

handle 22 thus moving the channel distally within the
endoscopic section.
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The structure and function of release button 28
and the related interfering system will now be described
with reference to Figs. 5-8. TIn addition to releasing the
first and second transmission mechanisms, as explained
above, the release bufton according to the present invention
also advances interfering device 120 in the distal
direction. Distal movement of release button 28 thus causes
tabs 130 of interfering device 120 to slide within interior
guideways 32 of hand grip 20 to an interfering position. The

prevent subsequent proximal movement of pusher links 64, as
shown in Figs. 6-8. As a result, if actuation of handle 22
1s attempted prior to final positioning of the surgical clip
within the jaws of endoscopic section 14, engaging surface
136 will prevent motion of pusher links 64 for a period of
time sufficient to allow the surgical clip to be completely
positioned within the jaws of endoscopic section 14. When
the clip is positioned between the Jaws of endoscopic
section 14, actuation of the first transmission mechanism
releases the second transmission nechanism. Once the clip
1s positioned between the Jaws, the instrument is ready to
be actuated for clip application.

| After release button 28 returns to its normal
position, the endoscopic clip applier may be actuated by
manually gripping and pivoting handle 22 toward hand grip
20, as shown in Fig. 9. When handle 22 1s advanced toward

repositioning the pusher bar of the endoscopic section
behind the next-in-line clip. In addition, channel links 66
and 68 simultaneously advance channel drive member 88
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distally, thereby causing the jaws of the endoscopic section
to be closed. This is accomplished when the distally moving

endoscopic section 14 distally, thereby camming the jaw
blade into the closed position for applying the surgical
clip to tissue. Pusher drive member 78 is then locked in
the proximal position when catch 48 of release button 28
engages aperture 90 in pusher drive member 78, as noted
above. Channel drive member 88 is then locked in the
proximal position when catch 102 of sSpring clip 44 engages
aperture 100 of channel drive member 88 upon return of
handle 22 and channel drive member 88 to their nornal
position. As will be appreciated, the apparatus remains
locked until the release button 28 is pressed, thereby
unlocking the instrument as explained above.

Referring now to Figs. 10-12, a second embodiment
of the interfering device of the present invention within
the palm grip handle section will now be described. As
shown in Figs. 11 and 12, the second embodiment for the
interfering device is structurally similar to the first
embodiment. However, in this_embodiment arm 138 extends
longitudinally from the distal end of interfering device 120

and has transverse arm 140 at the distal end thereof, as
shown.

In operation, distal movement of finger operable
release button 28 causes tabs 130 of interfering device 120
to slide within interior guideways 32 of hand grip 20 to an
interfering position, as noted above. Preferably, the
interfering position for the second embodiment of
interfering device 120, is the position where arm 140
engages slot 142 of channel link 66 to prevent subsequent
movement of channel links 66 and 68, as shown in Fig. 11. As
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a result, if actuation of handle 22 is attempted prior to
final positioning of the surgical clip within the jaws of
endoscopic section 14, arm 140 in combination with arm 138
will prevent motion of channel links 66 and 68 for a period.
of time sufficient to allow the surgical clip to be
completely positioned within the Jaws of endoscopic section
l4. As noted above, when the Clip is positioned between the
Jaws of endoscopic section 14, the actuation of the first
transmission mechanism releases the second transmission
mechanism. Once the clip is positioned between the jaws,
the instrument is ready to be actuated for clip application,
as noted above. |

Referring now to Figs. 13-15, the palm grip handle
section 12 may also include lobe 144 positioned adjécent to
slot 142 on channel link 66 as shown. Preferably, lobe 144
1s a protrusion formed on Channel link 66 and extends
towards the rear of handle section 12, i.e., proximally.
Lobe 144 is provided to Prevent distal movement of release
button 28, i.e., actuation of the first transmission
mechanism, until the jaws of endoscopic section 100a have
completely opened. As a result, lobe 144 prevents loading
of a clip between the jaws of endoscopic section 14 until
the jaws are ready to receive the next Clip in the clip |
array and prevents deformation of the clip and/or disabling
the clip applier.

It should be noted that the above-described
interfering devices for the Palm grip handle section
represent preferred embodiments for preventing simultaneous
advancement of clips into the jaws and Closing of the jaws

1n the event the operator lnadvertently actuates both
systems simultaneously.



Referring now to Figs. 16-18, a handle section 160
having a pistol grip structure and configuration and
incorporating an interfering system is shown. Pistol grip
handle section 160 controls the operatlon of endoscopic
section 14 in a substantially similar manner as the above-
mentioned palm grip handle section. The operation and
Structure of the pistol grip handle section and 1ts
interaction with the endoscopic section are described in
more detail in U.S. Patent No. 5,084,057 mentioned
previously. 1In particular, the endoscopic section is
preferably maintained in a rotational alignment with respect
to the pistol grip handle section so that rotatiocnal
movement of wheel 162 is transferred to the endoscopic
section.

Referring to Fig. 17, the general operation of the
first and second transmission mechanisms will be discussed.
It should be noted that the overall function of the first
and second transmission mechanisms to be discussed are
substantially similar to the first and second transmission
mechanisms discussed for the palm grip handle section.
However, the following general overview will focus -on the
internal mechanisms and functions which may differ from the
palm grip handle section.

Initially, the endoscopic clip applier is provided
in the locked position, i.e., there is no clip loaded
between the jaws of the endoscopic section. At this point
the jaws are biased open and are free to cam between the
open and closed positions. This facilitates insertion of
the endoscopic section into an endoscopic tube or into the
body since the jaws can cam partially closed, thereby
avolding interference with the positioning of the
instrument. In this configuration, release trigger 164 is
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in its distal-most position, while catch 166 of pusher
release leaf spring 168 engages aperture 170 of pusher drive
member 172 (i.e., the first transmission mechanism), and
catch 174 of latch plate 176 is biased into engagement with
aperture 178 of channel drive member 180 (L.e., the second
transmission mechanism) in response to spring 182. As a
result, squeezing of handle 184 is prevented by the
engagement of catch 174 of latch plate 176 and aperture 178
of channel drive member 180, prior to advancing a clip in
position the jaws of the endoscopic section.

This configuration permits pusher leaf spring 168
to retain the pusher drive member in position against the
force of the mainspring 186. Release of catch 166 of pusher
release leaf spring 168 is accomplished by proximal movement
of release lever 190 via finger activated trigger 164 (shOWn
in Fig. 16). Release of catch 174 is accomplished by the
eéngagement of the latch plate 176 by camming pin 184
extending downwardly from pusher drive member 172, when the
pusher drive member moves distally under action of
mainspring 186.

Referring now to Figs. 17 and 18, the pistol grip
interfering device includes tab 194 positioned on release
lever 190. Preferably, tab 194 extends substantially
perpendicular to the longitudinal axis of release lever 190
and 1is positioned on release lever 190 adjacent to notch 196
in channel link 198, as shown in Fig. 17. As noted above,
release lever 190 is slidably positioned within handle
section 160, having distal end 190a secured to pusher
release trigger 164 and proximal end 190b adapted to
slidably engage pusher release leaf spring 168. In this
configuration, longitudinal movement of release lever 190 in
a proximal direction causes tab 194 to engage notch 196 of



2109350

_22_

channel link 198 so as to prevent actuation Oof handle 200 by
preventing motion of channel links 198 and 202 for a period
of time sufficient to allow the surgical clip to be
completely positioned between the Jaws of endoscopic section
14.

It should be noted that above~-described

simultaneous advancement of clips into the jaws and closing
of the jaws in the event the operator actuates both systenms
simultaneously.

The operation of the interfering device of the
present invention as well as the other mechanisms within the
pistol grip handle section will now be discussed with
reference to Figs. 17-21. Flg. 17 is a cross-sectional view
of the pistol grip handle section 160, 1illustrating pusher
drive member 172 in the proximal-most position, i1.e., the
position where the nose of the pusher bar is just proximal
of the next clip in the Clip array, ready to advance the
clip distally into the jaws of the endoscopic section. With
pusher drive member 178 in the proximal position, downwardly
extending camming pin 184 has moved out of engagement with
latch plate 176 thereby permitting catch 174 to enter
aperture 178 of channel drive member 180 and prevent distal
movement of the channel drive member. This condition locks
handle 200 in the distal position whereby squeezing the
handle toward hand grip 204 is prevented.

Referring now to Figs. 19 angd 20, the operation of
the interfering device for pistol grip handle section 160
and the actuation of pusher drive member 172 will now be
discussed. As noted above, initially pusher drive member

172 1s in its proximal position and channel drive member 180
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1s latched by catch 174. Proximal movement of release

Irom aperture 170 in pusher drive nember 172, as shown in
Fig. 19. As a result, pusher drive member 172 moves |
distally under the action of mainspring 186 thereby, through
interaction with the pusher bar within the endoscopic
section, loading a clip between the jaws of the endoscopic
section. Distal movement of pusher drive member 172 also
causes camming pin 184 to engage latch plate 176 so as to
disengage catch 174 from aperture 178 in channel drive
member 180, as shown in Fig. 20. Return of release trigger
164 to its distal position enables activation of channel
drive member 180 by squeeziné handle 200 towards handgrip
204.

Interfering device (or tab) 194 is activated
simultaneously with the distal movement of release trigger
164 and engages notch 196 in channel link 198, so as to
inhibit motion of channel links 198 and 202 angd prevent
actuation of channel drive member 180 until tab 194 moves
distally in response to the return of release trigger 164 to
its normal position.

Referring now to Fig. 21, a Cross-sectional view
of the pistol grip handle section 160 1s shown after the
crimping action has taken Place on a clip positioned between
the jaws of the endoscopic section. In the cross-section
shown in Fig. 21, pusher drive member 172 is in the
proximal-most position and channel drive member 180 is in
the distal-most position so that the crimping channel and
the channel bracket of the endoscopic section are in the
distal-most position. Proximal motion of pusher drive
member 172 enables catch 166 of spfing 168 to re-engage
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aperture 170 in pusher drive member 172 and positions the
nose of the pusher bar within the endoscopic section just
proximal to the next clip in the clip array for subseguent
advancement of the clip distally into the Jaws of the
endoscopic section, as explained above. When channel drive
member 180 is in its distal-most position, the camming
surface of channel link 198 will prevent proximal travel of
release lever 190 by blocking the path of tab 194 thus
preventing release of pusher drive member 172 until channel
drive member 180 returns to its normal position.

While the above description contains many
specifics, these specifics should not be construed as
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D
THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An actuating handle for attachment to an
endoscoplc portion of an endoscopic surgical instrument,
which comprises:

a frame;

a pusher drive member positioned within said frame
and movable between proximal and distal positions;

a spring member positioned within said frame and
operatively connected to blas said pusher drive member
toward said distal position;

a first actuating member at least partially
extending from sald frame, and configured and adapted to
cooperate with salid pusher drive member such that actuation
of said first actuating member causes sald pusher drive
member to move distally under the bias of said spring
member;

a second actuating member at least partially
extending from said frame and movable between non-actuated
and actuated positions, said second actuating member beling
operatively connected to a channel drive member slidably
positioned within said frame and movable between proximal
and distal positions; and

means at least partially connected to sald first
actuating member for preventing substantial movement of said
second actuating member from salid non-actuated position to
said actuated position until said pusher drive member 1s 1n

said distal position.

2. The actuating handle according to claim 1,
wherein said means for preventing substantial movement of
said second actuating member comprises a rigid member having

a first end connected to saild first actuating member and a

T R U I I N H L R NN I T I R T
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free second end which upon actuation of said first actuating
member engages at least a portion of said second actuating

member to prevent said movement ¢f said second actuating

member.

3. The actuating handle according to claim 1 or 2,

wherein said first actuating member comprises a button.

4. The actuating handle according to claim 1 or 2,

wherein said first actuating member comprises a trigger.

5. The actuating handle according to any one of
claims 1 to 4, wherein said second actuating member
comprises a handle pivotally connected to sald frame and at
least one link connected between said handle and said
channel drive member such that movement of said handle 1s

translated to movement of said channel drive member.

6. The actuating handle according to claim J,
wherein said means for preventing substantial movement of
said second actuating member engages sald at least one link
so as to prevent said movement of said second actuating

member.

7. The actuating handle according to any one of

claims 1 to 6, further comprising:

means positioned within said frame for releasably
maintaining said pusher drive member 1in said proximal
position; and

means positioned within said frame and operatively

connected to said first actuating member for releasing said

means for releasably maintaining said pusher drive member.

8. The actuating handle according to any one of

LS T R T I S e TR R R I 1 ST R T TR T T A P L R B B e W : .
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claims 1 to 6, further comprising:

means positioned within said frame for releasably
maintaining said channel drive member 1n sald proximal
position; and

means positioned within said frame for releasing

sald means for releasably maintaining said channel drive

member.

9. The actuating handle according to claim 8,
wherein said releasing means 1s operatively connected to
said pusher drive member such that movement of said pusher
drive member to said distal position causes salid means for
releasably maintaining said channel drive member to release

salid channel drive member.

et WAl M e L e,
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