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LAPAROSCOPIC ANASTOMOSIS TOOLS AND TECHNIQUE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a PCT of U.S. Application No. 12/955,120, filed Nov. 29, 2010,
which is a continuation-in-part of U.S. Appl. No. 12/351,399, filed Jan. 9, 2009, the disclosure of

which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] This disclosure relates to laparoscopic anastomosis tools and techniques and, more

particularly, to anastomosis tools and techniques that facilitate suturing.

[0003] An example of a prior art laparoscopic anastomosis technique 50 is described in U.S.
patent 5,330,486 - and is explained with reference to Fig. 1. In the shown technique, two organ
segments 52, 54 are placed side-by-side and joined together. This joining may result in many
benefits. For example, if a portion of the intestine is removed due to cancer, remaining portions of
the intestine may be joined together using an anastomosis. In the example shown in Fig. 1, ends
56, 58 of the respective organ segments 52, 54, may be closed off. Connecting organ segment 52
with organ segment 54 may allow contents of organ segment 52 to flow through an opening 60 and

into organ segment 54.

[0004] In order to perform the anastomosis technique, laparoscopic stapling members 62, 64 of
respective laparoscopic stapling devices 66, 68, are inserted into organ segments 52, 54 via
respective incisions or enterotomies 70, 72 formed in side walls of organ segments 52, 54.
Laparoscopic stapling members 62, 64 are fixed to the ends of shafts 74, 76. The ends of shafts 74,
76 are adjustable by manipulating actuators 78, 80. Ends of shafts 74, 76 are inserted into a patient

via respective trocar sleeves 82, 84 which traverse an abdominal wall 86.

[0005] Actuator 80 contains anastomosis staples and actuator 78 may contain an anvil member
for assisting in the bending of the staple legs. A spindle 88 may be used to eject a threaded

connector from actuator 80 into the anvil member. Actuator hand grips 90 are then squeezed to
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eject staples. Upon completion of the stapling operation, actuators 78, 80 are withdrawn from

organ segments 52, 54 via enterotomies 70, 72. Enterotomies 70, 72 are then, in turn, closed.

[0006] Such prior art techniques have many problems. For example, by inserting stapling
members 78, 80 through incisions 70, 72, additional suturing of incisions 70, 72 is necessitated.
Moreover, these prior art techniques are limited to anastomosis using staples. However, stapling is

not always the most desirable approach.

[0007] Performing an anastomosis using suturing instead of staples has advantages in many
situations. At present, the majority of anastamoses are constructed outside the abdomen in
laparoscopic surgery, because it is difficult for most surgeons to make the anastomosis
intracorporeally. Laparoscopic assisted intestinal surgery involves mobilizing the intestine inside
the abdomen, but an incision is made to extract the intestine from inside the abdomen and the
anastomosis is completed through the extraction site. However, there is data to show that when an
anastomosis is made intracorporeally, patients leave the hospital earlier, have less narcotic usage,
have smaller extraction incisions, and have less complications when compared to extracorporeal

laparoscopic assisted surgery.

SUMMARY OF THE INVENTION

[0008] It is therefore an object of the invention to provide new and improved tools and

techniques for assisting surgeons in performing an anastaomosis.

[0009] Another object is to provide new and improved devices and methods of using the device

for assisting a surgeon in suturing during surgery.

[0010] A further object is to provide new and improved tools and techniques for assisting a
surgeon in placing sutures at uniform and appropriate distances from the edges of sectioned organs,

and at uniform distances from each other.

[0011] These objects, and others which will become apparent from the following disclosure and

drawings, are achieved by the present invention which comprises in one aspect an anastomosis clip
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comprising a first side and a second side, the first side including a first end portion and at least one
first suture guide, the first end portion and the first suture guide defining a first suture space open
toward a top of the clip, the first side further including a first carrier slot on the bottom of the clip,
the second side including a second end portion and at least one second suture guide, the second end
portion and the second suture guide defining a second suture space open toward the top of the clip,
the second side further including a second carrier slot on the bottom of the clip. In some
embodiments the clip further includes a hinge connecting the first and second side, the hinge being
disposed on the top of the clip. The first side is biased toward the second side. In other
embodiments the first side is distinct from the second side. In embodiments wherein the first side
is distinct or separate from the second side, the first and second sides can be members of a clip
assembly which includes means to maintain the first and second sides normally closed or biased

toward each other.

[0012] In embodiments wherein the first side is distinct from the second side, each side can
include a carrier slot adapted to receive a clamp arm which is not withdrawn from the slot during
the suturing procedure. In these embodiments the clip can be a clip assembly which comprises
two clamp arms which are fitted and fixed in respective carrier slots in the first side and second
sides; a clamp arm actuator rod having a proximal end and a distal end, an eye on the proximal
end of the clamp arm, a spread loop on the distal end of the clamp arm actuator rod, a collar
guide on the clamp arm actuator rod between the eye and a spring, a sleeve on the distal end of
the spring on the clamp arm actuator rod, the clip assembly configured so that when the clamp
arm actuator rod is moved in a proximal direction against the resistance of the spring, the clamp
arms spread apart. The clamp arms and the corresponding first side and second side of the
assembly of this embodiment are normally urged or biased toward each other by action of the

spring.

[0013] Another aspect of the invention is a method for suturing two organ segments, the method
comprising providing an anastomosis clip comprising a first side and a second side, the first side
including suture guides, defining a first suture space open toward a top of the clip, the first side

further including a first carrier slot on the bottom of the clip and an introducer device, the second
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side including second suture guides, defining a second suture space open toward the top of the clip,
the second side further including a second carrier slot on the bottom of the clip, manipulating the
introducer device to introduce the clip over two patient organ segments; manipulating the
introducer device to close the clip on the two organ segments; suturing the two organ segments
together using the suture guides to guide the suturing, manipulating the introducer device to
remove the clip from the sutures, opening the clip, and removing the clip from the sutured organ

segments.

[0014] In some embodiments the introducer device comprises posts and the sides are hinged, and
the method further comprises inserting the posts of the introducer into the first and second carrier
slots of respective sides of the anastomosis clip; manipulating the introducer device to open the
anastomosis clip; inserting the introducer device and anastomosis clip into a patient; and placing
the anastomosis clip over two organ segments. The method further comprises manipulating the
introducer device to close the anastomosis clip on the two organ segments; removing the
introducer device from the patient; suturing the organ segments using suture guides in the
anastomosis clip; and inserting the posts of the introducer device into the carrier slots of the
anastomosis clip. The method further comprises manipulating the introducer device to open the
anastomosis clip; lifting the introducer device and anastomosis clip off of the organ segments; and

removing the introducer device and anastomosis clip from the patient.

[0015] In embodiments where the first and second sides are distinct and are members of a clip
assembly, the method can comprise engaging an eye hook of an introducer device with the eye of
the clip assembly, manipulating the introducer device for example by pulling a trigger to open the
two sides, placing the open clip over two organ segments to be sutured, then releasing the trigger
so that the two organ segments move toward each other. The operator then uses the suture spaces
as targets for suturing, after which the introducer device is reengaged with the clip assembly, the

clip assembly is moved in a downward direction, then opened and removed from the patient.

[0016] Another aspect of the invention is a combination of an anastomosis clip and an introducer

device which is adapted to engage the clip at the start of a suture procedure to open the clip so it
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can be placed around two organ segments to be sutured, to close the clip, to move the clip away

from the sutures, to open the clip again, and to disengage from the clip.

[0017] In the embodiments wherein the anastomosis clip comprises a hinge, the introducer
device comprises a handle, and a first and a second posts which can be inserted in and removed

from the carrier slots of the clip.

[0018] In embodiments where the first and second sides of the anastomosis clip are distinct, the
introducer device can comprise means to engage a hook on a clip assembly and pull it in a
proximal direction to open the clip, and returning the clip assembly to its normal closed position by

allowing the hook to move in a distal direction.

[0019] In embodiments wherein the clamp arms are part of the clip assembly, the introducer
can include a trigger, a tube, a cable within the tube, and an eye hook on the distal end of the
cable. The introducer eye hook engages an eye on the proximal end of the clamp arm actuator
rod and the trigger is used to move the cable proximally to withdraw the eye hook into the
introducer tube cable. The introducer tube engages the collar guide and, upon further proximal
motion of the introducer tube cable, the clamp arm actuator rod is also moved proximally and the
spread loop on the distal end of the cable actuator rod engages the two clamp arms and spreads

them apart, thereby opening the two sides of the anastomosis suture guide clip.

[0020] In other embodiments, alternative means to maintain the clamp arms normally closed
are possible, and alternative means to spread the clamp arms in an open jaw-like fashion so that
the two suture guide clips are also spread apart are possible. While the suture guide of the
invention is especially useful in an anastomosis procedure intracorporeally, it can of course also

be used in an extracorporeal laparoscopic and non-laparoscopic procedures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The drawings constitute a part of the specification and include exemplary embodiments of

the present invention and illustrate various objects and features thereof.
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[0022] Fig. 1 is a front perspective cut-away view of an anastomosis technique in accordance

with the prior art.

[0023] Fig. 2 is a perspective view of an anastomosis clip in accordance with an embodiment of

the invention.

[0024] Fig. 3 is a side view of an anastomosis clip in accordance with an embodiment of the

invention.

[0025] Fig. 4 is a top view of an open anastomosis clip in accordance with an embodiment of the

invention.

[0026] Fig. 5 is a side view of an anastomosis clip in accordance with an embodiment of the

invention.

[0027] Fig. 6 is a front view of an open anastomosis clip in accordance with an embodiment of

the invention.

[0028] Fig. 7 is front view of a closed anastomosis clip in accordance with an embodiment of the

invention.

[0029] Fig. 8 is a top view of an open introducer device for introducing an anastomosis clip in

accordance with an embodiment of the invention.

[0030] Fig. 9 is a top view of a closed introducer device for introducing an anastomosis clip in

accordance with an embodiment of the invention.
[0031] Fig. 10 is a front perspective view of two organ segments.

[0032] Fig. 11 is a front perspective view of two organ segments and an anastomosis clip in

accordance with an embodiment of the invention.

[0033] Fig. 12a is side perspective view of an introducer device engaged with a clip assembly in

accordance with another embodiment of the invention.
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[0034]) Fig. 12bis atop view of the introducer device and clip assembly of Fig. 12a.

[0035] Fig. 13 is a side perspective view of first and second sides of the clip assembly of Fig. 12

which are distinct.

[0036] Fig. 14 is a side elevation view of a side of the clip assembly of Fig. 12, illustrating ridges

on the inside thereof.
[0037] Fig. 15 is a front view of the side of the clip assembly shown in Fig. 14.

[0038] Fig. 16 is a side elevation view of an alternative to the embodiment of the clip assembly

side of Fig. 14 with a different ridge configuration.

[0039] Fig: 17ais a side perspective view of a clip assembly shown in Fig. 12 engaged to the

hook of an introducer device.
[0040] Fig. 17bis a top view of the clip assembly of Fig. 17a with member 153 cut away.

[0041] Fig. 18ais a top view of a clip assembly of Fig. 12 being opened to spread apart the two

sides and being introduced over two organ segments.

[0042] Fig. 18bis a side perspective view of the clip assembly of Fig. 18a wherein the two sides
are closed upon two organ segments and the introducer device hook is disengaged from the clip

assembly eye.

[0043] Fig. 19 is a side perspective view of a clip assembly in accordance with the embodiment

of Fig. 12 closed upon two organ segments and being used to guide a suture procedure.

[0044] Fig. 20 is a side perspective view of a clip assembly in accordance with the embodiment
of Fig. 12 being removed from two organ segments having been sutured according to the

invention, leaving the sutures intact.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0045] Various embodiments of the invention are descﬁbed hereinafter with reference to the
figures. Elements of like structures or function are represented with like reference numerals
throughout the figures. The figures are only intended to facilitate the description of the invention
and do not constitute a limitation on the scope of the invention. In addition, an aspect described in
conjunction with a particular embodiment of the invention is not necessarily limited to that

embodiment and can be practiced in conjunction with any other embodiments of the invention.

[0046] Referring now to Fig. 2, there is shown an anastomosis clip 100 in accordance with an
embodiment of the invention. Clip 100 may be made of metal or plastic and could be made so as to
be disposable. Clip 100 includes a first side 102 connected to a second side 104 by a hinge 110.
First side 102 is biased closed toward second side 104 in the direction shown by direction arrows
112. Such a bias may be performed by a spring in hinge 110 or though the use of a material with a
positional memory such as nitinol, though the use of a spring loaded plastic, or with any other
known method or material. Sides 102, 104 include carrier slots 106, 108 respectively that may
allow clip 100 to be used with an introducer device (discussed below). Sides 102 and 104 are
symmetrical and so a discussion of one side effectively includes a discussion of the other. Focusing
on side 104, side 104 includes end portions 114 that terminate in hinges 110 and side 104 includes
suture guides 118 shown on a top of clip 100 though it should be clear that the terms top and
bottom may be used interchangeably. End portions 114 and suture guides 118 define suture spaces
116 open toward the top of clip 100 and effective to allow for suturing of organ segments using

clip 100.

[0047] Fig. 2 shows five suture guides 118 though any number may be used. For example, as
shown in Fig. 3, three suture guides 118 may be used. End portions 114 may taper outwardly.
Suture guides 118 may have rectangular cross-sections as shown in Figs. 2 and 3 and may extend
inwardly as shown in Fig. 4 (where clip 100 is forced in an open position) to define suture spaces
116 having a fence shaped overall cross-section. As shown, suture spaces 116 on first side 102
communicate with suture spaces 116 on second side 104 because suture guides 118 on first side

102 do not meet with, i.e. are disconnected from, suture guides 118 on second side 104. Some

-8-
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potential dimensions for clip 110 are also shown - an overall length of the clip 100 may be 6-7 cm
where 2 cm of the clip excludes carrier slots 106, 108. Clip 100 may also include suture guides
defining arcuate suture spaces as shown in Fig. 5 with suture guides 118a and arcuate suture spaces

116a. Clearly, any shape of suture guide may be used to define any type of suture space.

[0048] Clip 100 is biased toward a closed position. When clip 100 is used in an anastomosis
procedure, clip 100 is first forced to an open position as shown in Fig. 6. Clip 100 may be used in a
laparoscopic procedure using a trocar (not shown). As a consequence, clip 100 may be designed
so that in the open position, carrier slots 106, 108 define an opening width OW that is not greater
than 11mm so as to fit in a 12mm diameter trocar. The portion of the jaw that holds the intestine
can, in some embodiments, be about Smm tall to insure that the submucosal layer of the insestinal
wall is incorporated into the sutures that will be placed through the target portion of the device,
which can be the suture spaces 116, slits or slits terminating in bulls-eye shaped openings. Once
clip 100 is in place around the organ segments, clip 100 is allowed to return to the closed position

as shown in Fig. 7.

[0049] Ifclip 100 is used in a laparoscopic procedure, the patient may be prepared for such
procedure in accordance with known techniques in the art. For example, one or more trocars (not
shown) may be inserted into the patient and used, in conjunction with a fiber optic camera, to allow
access of clip 100 inside the patient. Figs. 8 and 9 show an introducer device 120 which could be
used to introduce clip 100 through a trocar in a laparoscopic procedure. Introducer device 120 may
be made of, for example, plastic or metal. Introducer device 120 includes handles 122 and posts
124 connected by a hinge 126. Posts 124 may be inserted into carrier slots 106, 108 (Fig. 2) of clip

100 so that introducer device 120 can introduce clip 100 into a patient.

[0050] Manipulation of handles 122 inward and outward causes movement of posts 124. For
example, a squeezing of handles 122 toward one another may result in an opening or spreading
apart of posts 124 as shown in Fig. 8. Conversely, a spreading of handles 122 may result in a
closing of posts 124 as shown in Fig. 9. Handles 122 and posts 124 may be naturally biased

toward a position where posts 124 are closed, such as, for example, using a spring to bias handles
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122 in an open position, through the use of nitinol, a spring biased plastic or any other known

method.

[0051] For example, focusing on Figs. 2, 8 and 9, as discussed above, clip 100 may be biased
toward a closed position and posts 124 of introducer 120 may be biased toward a closed position.
A user may insert posts 124 into carrier slots 106, 108. The user may then squeeze handles 122
causing posts 124 and carrier slots 106, 108 to open (see Figs. 6 and 8). As opening width OW
(Fig. 6) of clip 100 may be 1 1mm, introducer 120 and clip 100 may be inserted into a 12mm

diameter trocar even while clip 100 is in an open position.

[0052] Fig. 10 shows two organ segments 130, 132 placed side by side to one another. First and
second sides 134, 136 of an opening are shown and it is desirable to suture sides 134, 136 together.
Clip 100 may be used to facilitate such suturing. With posts 124 of introducer 120 forcing clip 100
open, clip 100 is placed over organ segments 130, 132 as shown in Fig. 11. Once clip 100isina
desired position, a user may allow introducer 120 to close, thereby closing clip 100 on organ
segments 130, 132 due to the bias of first side 102 toward seconds side 104. Introducer 120 may

then be removed from the patient while clip 100 remains.

[0053] As discussed above, clip 100 includes suture spaces 116 defined by suture guides 118.
Suture spaces 116 are designed to facilitate suturing or laparoscopic suturing. For example, clip
100 can line up organ segments 130, 132 so that a continuous suture can be applied. Prior art
laparoscopic suturing is difficult because of, in part, the difficulties in lining up two ends of organ
segments together to enable proper placement of needles for sutures. Clip 100 helps solve that
problem by effectively lining up organ segments 130, 132, and holding organ segments 130, 132

next to one another while defining suture spaces 116 for suturing.

[0054] Asshownin Fig. 11 and also in Fig. 4, as suture guides 118 on first side 102 do not meet
with suture guides 118 on second side 104, a top of clip 100 is generally open because respective
suture spaces 116 on sides 102, 104 communicate and both are open toward the top of clip 100.
This means that sutures may be placed through suture spaces 116 and clip 100 may thereafter be

lifted upward and removed from organ segments 130, 132. For example, after sutures (not shown)

-10 -
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are used to suture opening 134, 136, introducer 120 may be reinserted into the patient and posts
reinserted into carrier slots 106a, 106b. Handles 122 of introducer 120 are then squeezed to open
posts 124, carrier slots 106, 108 and clip 100. Clip 100 may then be lifted off of organ segments
130, 132 and removed from a patient. Such a technique could be performed through a trocar or
through traditional open surgery methods.

[0055] Referring now to Figs. 12-20, an embodiment of the invention in which the sides of the
anastomosis clip are distinct or separate from each other is illustrated. Figs. 12a and 12b
illustrate an embodiment of an introducer 120a engaged via eye hook 146 to an eye 148 of a clip
assembly. The clip assembly has a first, left side 102a and a distinct or separate second, right
side 102b and left and right clamp arms 147a and 147b fixed within carrier slots 106a and 106b
(Fig. 13). The introducer 120a has a housing 158, a handle 122a, a trigger 152, a tube 139, and a
cable 151 within the tube 139 which includes a hook 146 adapted to engage with or disengage
from eye 148 of the clip assembly. Referring to Fig. 17b, the clip assembly includes a clamp
arm actuator rod 162 which connects eye 148 on its proximal end to spread loop 157 on its distal

end and is surrounded by spring 145, sleeve 153, and stainless steel collar guide 154.

[0056] The first and second sides are shown in more detail in Fig. 13. Each side 102a, 102b is
preferably formed of molded plastic and comprises an elongate member having an upper edge
surface 202 and a plurality of suture guides 204 defining a corresponding number of suture
spaces 206 (Fig. 14) between them. Each suture space 206 includes a substantially circular
opening or bulls-eye 143 and a slit 144 extending from the top of the bulls-eye 143 and opening
onto the upper edge surface 202 of the side 102a, 102b. The centers of the bulls-eyes 143 are
uniformly situated between 0.10” and 0.20” from the upper edge surface 202, preferably about
0.125”, and uniformly between about 0.20” and 0.30” from each other, preferably about 0.25”.
Each side in the illustrated embodiment is about 2.3” long, 0.35” high, about 0.060” at the top
and about 0.10” thick at the bottom which includes a D-shaped channel for receiving the clamp
arms constituted by respective carrier slots 106a and 106b extending along their lower edge

portions.

211 -
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[0057] As best seen in Fig. 14 each of the sides 102a and 102b have elongate, longitudinally
extending, parallel serrations or ridges 156, which face the opposing side. The lower portion of
the side has ridges 156b of a close configuration and the upper portion of each side, 102a, 102b,
has ridges 156a of a wider spaced configuration, although any combination of ridges such as that
illustrated in Fig. 16, or other rough surfaces such as incorporating tongues and grooves can be

used in order to assist in securing two organ parts to each other during a suturing procedure.

[0058] Fig. 15 shows a side view of side 102a, showing top ridges 156a and bottom ridges
156b, with a D-shaped carrier slot 106a.

[0059] Figs. 17a and 17b illustrate the clip assembly of Fig. 12. The clip assembly, generally
designated 208, comprises the clip sides 102a and 102b and biasing means 210 which are .
coupled to clip sides 102a and 102b which urge the clip sides 102a and 102b toward each other.
Whereas the biasing means in the case of the embodiments shown in Figs. 1-11, are constituted
by the hinges 110 coupled to the end portions 114 of sides 102 and 104, the biasing means of the
clip assembly 208 of Figs. 12-20 are constituted by a clamping assembly including a tubular
portion 164 which is bifurcated at its distal end from which a pair of clamp arms 147a and 147b
extend. The clamp arms 147a, 147b include cam portions 212a, 212b which diverge from each
other in the distal direction and which then converge and terminate in clamp arm coupling
portions (not shown) which are situated in carrier slots 106a and 106b of clip sides 102a, 102b.
An actuator rod 162 is situated within the tubular portion 164 and is freely movable therein. An
eye 148 is connected to the proximal end of the actuator rod 162 and a spread loop 157 is
connected to the distal end of the actuator rod 162. A cylindrical sleeve 153 surrounds the
proximal ends of the clamp arms 147a, 147b and has a distal end that engages the cam portions
212a, 212b of clamp arms 147a, 147b. A compression spring 145 surrounds the tubular portion
164 of the clamping assembly and its distal end bears against the proximal end of cylindrical
sleeve 153. A collar guide 154 is threadedly affixed to the proximal end of tubular portion 164
and bears against the proximal end of spring 145. The spring is normally compressed so as to

urge the cylindrical sleeve in a distal direction over the cam portions 212a, 212b of clamp arms

-12-
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147a, 147b to urge the sides102a, 102b inwardly towards and into engagement (assuming no

organ wall is situated between the sides) with each other (the “closed” position).

[0060] The force with which the sides 102a, 102b press against each other can be adjusted by
adjusting the position of the collar guide 154 on tubular portion 164.

[0061] When the clip sides 102a, 102b are in their closed position as seen in Figs. 17a, 17b and
18b, the bulls-eyes 143 and slits 144 in the respective sides are aligned with each other.

[0062] The introducer 120a functions as an actuation device to open the clip assembly, i.e.,
move the clip sides 102a and 102b apart and away from each other so that the clip can be placed
on organ segments 130 and 132. In particular, the hook 146 attached to the end of the cable 151
is coupled to the eye 148 attached to the actuator rod 162. When the trigger 152 of the
introducer is squeezed, the cable 151 is retracted in the proximal direction into the introducer
tube 139. As seen in Figs. 18a and 18b, the collar guide 154 is pulled in the proximal direction
until it engages the end of the introducer tube 139. Continued retraction of cable 151 continues
to pull the actuator rod 162 in the proximal direction causing the spread loop 157 to move in the
proximal direction in the V-shaped space defined between the cam portions 212a, 212b of the
clamp arms 147a, 147b thereby urging the clamp arms, and sides coupled thereto, away from
each other to open the clip. As seen in Fig. 18a, the sleeve 153 is moved by the opening

movement of the cam portions 212a,b in a proximal direction and compresses the spring 145.

[0063] Fig. 18a shows clamp arms 147a and 147b being opened and in turn opening the clip
consisting of sides 102a and 102b so that the clip can be placed on organ segments 130 and 132.
The clip is opened due to the tension being applied by the introducer device which is moving eye

148 (shown in Fig. 18b) proximally while introducer device tube 139 engages collar guide 154.

[0064] In Fig. 18b, the clip is illustrated as being closed on organ segments 130 and 132 and
the introducer device being unhooked and withdrawn. The bulls-eyes 143 and slits 144 on each
of the sides 102a, 102b are aligned with each other.
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[0065] Fig. 19 shows the clip assembly holding the organ segments 130 and 132 together while
forceps 161 engage suture needle 160 to suture the organ segments through the bulls-eyes 143 of
the sides 102b and 102a. The clip assembly is preferably not engaged at this point with the
introducer device. The sides 102a, 102b of the clip compress the organ segments between them
under the force of the compressed spring 145. The serrations or ridges 156 on the opposed clip

sides bite into the organ segments and tend to prevent slippage.

[0066] Fig. 20 illustrates the eye of the clip being reengaged with the hook of the introducer
device, the clip being slightly opened so that it can be moved down without disturbing the
sutures, and then opened and withdrawn in the direction of the arrow. The sutures pass from the

bulls-eyes 143 through the slits 144 as the clip is removed.

[0067] Thus, when the trigger 152 is pulled and the suture guide clips are in turn caused to
spread apart, the suture guide clip assembly, called the “Anastomiotic Intracorporeal Device
Enabler” (A.LLD.E.), is placed intracorporeally over two organ parts to be sutured, for example
stomach and small intestine, two pieces of small intestine, small intestine and large intestine
(colon), or two pieces of colon. A trocar (not shown) may be used during this step. The trigger
is then released, causing the cable 151 within the tube 139 to move distally and the pressure
caused by the tube against the stainless steel collar guide 154 to be released which in turn causes
the spring to press against sleeve 153 to close the clamp arms toward each other and urge the two
suture guide clip sides 102a and 102b toward each other, thereby pressing the two pieces of, for

example, small intestine, to each.

[0068] The device of the invention assists the surgeon in making an anastomosis inside the
body, i.e., intracorporeally, which has great advantages in the field of gastrointestinal surgery,
allowing patients to leave a hospital earlier than with an extracorporeal anastomosis. A smaller
incision is used with an intracorporeal anastomosis, which is also an advantage afforded by the

apparatus and method of the invention.

[0069] Further, the clip includes guides to facilitate the suturing - a difficult process if using

prior art devices devoid of such guides. The invention has been described with reference to an
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embodiment that illustrates the principles of the invention and is not meant to limit the scope of
the invention. Modifications and alterations may occur to others upon reading and understanding
the preceding detailed description. It is intended that the scope of the invention be construed as
including all modifications and alterations that may occur to others upon reading and
understanding the preceding detailed description insofar as they come within the scope of the
following claims or equivalents thereof. Various changes may be made without departing from

the spirit and scope of the invention.

[0070] While the invention is shown in use in connection with an intracorporeal laparoscopic
anastomosis, it will be understood that the invention be not so limited. For example, the
invention may be used in connection with an extracorporeal laparoscopic procedure or a non-

laparoscopic procedure.
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CLAIMS

What is claimed is:

1. An anastomosis clip comprising:

a first side including a first end portion and at least one first suture guide, the first
end portion and the first suture guide defining a first suture space open toward a top of the clip,
the first side further including a first carrier slot on the bottom of the clip;

a second side, including a second end portion and at least one second suture
guide, the second end portion and the second suture guide defining a second suture space open
toward the top of the clip, the second side further including a second carrier slot on the bottom of
the clip;

and wherein the first side is biased toward the second side.
2. The clip as recited in claim 1, wherein the first and second suture guides

have a rectangular cross-section.

3. The clip as recited in claim 1, wherein the first and second suture spaces

are accurate.

4. The clip as recited in claim 1, wherein the sides are between about 7 and

11mm tall, about 4.5 to 5.0 cm long.

S. The clip as recited in claim 1, wherein the first suture guide is distinct

from the second suture guide.

6. The clip as recited in claim 1, further comprising a hinge connecting the

first and second side, the hinge being disposed on the top of the clip.

7. The clip as recited in claim 6, wherein the first suture space communicates

with the second suture space.
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8. The clip as recited in claim 6, wherein the hinge biases the first side

toward the second side.

9. The clip as recited in claim 1 wherein the first and second sides are
distinct and the clip is an assembly comprising a first and second clamp arms engaged within the
first and second carrier slots, respectively, and means to urge the first and second clamp arms
normally toward each other and thereby close the clip so that the suture guide slots on the first

and second suture spaces of the first and second sides, respectively, are aligned.

10.  The apparatus of claim 9 wherein the means to urge the first and second
suture guides together comprises a spring and the means to urge the first and second suture guide

members away from each other comprises means to spread the clamp arms.

11. The apparatus of claim 9 comprising means to open the clip by urging the
first and second suture guides away from each other during insertion and engagement of the two

pieces of gastrointestinal tract and during removal of the apparatus from the gastrointestinal tract.

12. The apparatus of claim 11 wherein the means to open the clip by urging
the first and second suture guides away from each other comprises a mechanism to spread the
clamp arms which comprises a clamp arm actuator rod comprising an eye on a proximal end and

a spread loop on a distal end.

13. A combination of an anastomosis clip according to claim 1 and an
introducer device, the introducer device comprising a handle, means to engage the clip, means to

open the clip, means to allow the clip to close, and means to disengage the clip

14.  The apparatus of claim 13 wherein the introducer device comprises a
trigger, shaft, housing, cable having a distal end within the shaft, and an eye hook on the distal

end of the cable.

15.  The combination of claim 13 wherein the introducer device comprises a

first hinge connected to the handle, and a first and a second post connected to the first hinge.
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16. The combination of claim 13 wherein the introducer device comprises a
housing, a trigger, a handle, a tube, a cable within the tube, the cable having a distal end and a

hooking means at the distal end.

17. The combination of claim 16 wherein the first and second sides are
distinct and the clip is an assembly comprising first and second clamp arms engaged within the
first and second carrier slots, respectively, further including means to spread the clamp arms and
thereby urge the first and second clamp arms away from each other comprising a clamp arm
actuator rod having a proximal end and an eye on the proximal end, and a distal end having a
spread loop, arranged so that when the clamp arm actuator rod is moved proximally by the

introducer, the clip is opened.

18. A method comprising engaging an anastomosis clip according to claim 1
with an introducer device; manipulating the introducer device to open the clip; introducing the
open clip into a patient; placing the first and second sides over two organ segments;
manipulating the introducer device to close the suture guide device on the two organ segments;
removing the introducer device from the patient; suturing the organ segments using suture guides
in the anastomosis clip; connecting the introducer device to the suture guide device;
manipulating the introducer device to open the suture guide device; removing the suture guide
device from the organ segments without disturbing the sutures; and removing the introducer

device and suture guide device from the patient.

19.  The method of claim 18 comprising: inserting posts of an introducer
device into carrier slots of an anastomosis clip; and manipulating the introducer device to open

the anastomosis clip; inserting the introducer device and anastomosis clip into a patient.

20.  The method of claim 18 wherein the two sides are distinct and the clip is
an assembly comprising a first and second clamp arms engaged within the first and second
carrier slots, respectively, a clamp arm actuator rod having a proximal end and an eye on the

proximal end and a distal end having a spread loop, moving the clamp arm actuator rod
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proximally with the introducer to open the clip and allowing the clamp arm actuator rod to move

distally to close the clip.

21. The method of claim 18, wherein the inserting the introducer device,
removing the introducer device, suturing, and lifting the introducer device are performed through

a trocar.
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