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ANASTOMOTIC RING APPLIER DEVICE PROVIDING FORWARD AND
RETROGRADE VISUALIZATION

ABSTRACT

A surgical instrument for deploying an anastomotic ring device comprises a ring
deployment mechanism, which 1s configured to receive and deploy an anastomotic ring. The
instrument further comprises an 1maging element that 1s operable to capture an 1image of the

anastomosis site. In one version, the instrument i1s operable to capture both a forward view

and a retrograde view of the anastomosis site.
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ANASTOMOTIC RING APPLIER DEVICE PROVIDING FORWARD AND
RETROGRADE VISUALIZATION

FIELD OF THE INVENTION

[0001] The present invention relates, 1n general, to surgery and, more particularly, to

a device for performing a surgical procedure on the digestive system.

BACKGROUND OF THE INVENTION
[0002] The percentage of the world population suffering from morbid obesity 1s
steadily increasing. Severely obese persons may be susceptible to increased risk of
heart disease, stroke, diabetes, pulmonary disease, and accidents. Because of the

effects of morbid obesity on the life of the patient, methods of treating morbid obesity

have been the subject of intense research.

[0003] One known method for treating morbid obesity includes the use of
anastomotic rings. Devices for applying anastomotic rings are known 1n the art.
Devices of this nature are commonly adapted to insert a compressed anastomotic ring
to an anastomotic opening formed between proximate gastrointestinal tissue walls.
These applier devices may utilize a ring deployment mechanism comprising an
expansion element that 1s actuated once the compressed ring 1s placed 1n the
anastomotic opening, causing the anastomotic ring to expand from its compressed,

cylindrically-shaped position to an actuated, hollow rivet-shaped position.

[0004] During use of such applier devices, 1t may be desirable for the surgeon to
accurately place the applier device 1n the anastomotic opening to deploy the ring.
Further, 1t may be desirable that the surgeon ensure that the anastomotic ring has been
properly deployed, as an improperly deployed ring may lead to complications or
failure of the device. While i1t 1s possible to insert an endoscope to view the site of the

anastomotic attachment, this may disadvantageously add extra steps and cost to the

surgery.

[0005] Consequently, 1t may be desirable to have a device for inserting and deploying

an anastomotic ring at the anastomotic opening that allows the surgeon to visually
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confirm that the applier is properly located and that the anastomotic ring has been

properly placed. It may also be desirable to have a visualization method that may be

implemented with existing anastomotic ring applier technology with relatively little

added cost.

BRIEF SUMMARY OF THE INVENTION

[0006] Several embodiments of the present invention provide an anastomotic ring
applier device that allows the surgeon to view the anastomotic attachment site and to

confirm proper deployment of the anastomotic ring.

[0007] In one embodiment, a surgical instrument comprises a handle connected by an
elongated shaft to a ring deployment mechanism. The instrument further comprises
an imaging element adapted to capture an image of the anastomosis site. This may

allow the surgeon to view the anastomosis site without introducing other instruments

into the surgical site.

(0008] In another embodiment, a surgical instrument comprises a handle connected
by an elongated shaft to a ring deployment mechanism. The instrument further
comprises an imaging element adapted to capture an 1image of a forward view and an
image of a retrograde view of the anastomosis site. This embodiment may allow the
surgeon to view both sides of the anastomotic attachment betfore and after deployment

of the anastomotic ring.

[0009] In another embodiment, an instrument comprises an actuating member
configured to receive an anastomotic ring and move it from a compressed, cylindrical
position to an actuated, hollow rivet-forming position in response to a compressive
actuating force. The instrument also comprises a handle and an actuation mechanism
for producing the actuating force, along with an elongated shaft connecting the handle
to the actuating member. The instrument further includes an imaging element
operable to capture an image of the anastomosis site. In this embodiment, the surgeon
may view the anastomosis site before the anastomotic ring 1s deployed from an
unactuated position, and may also view the anastomosis site after the ring has been
moved to an actuated position to ensure that the ring has properly been deployed 1n a

hollow rivet-forming position.
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BRIEF DESCRIPTION OF THE FIGURES

[0010] The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate versions of the invention, and, together with the general
description of the invention given above, and the detailed description of the versions

given below, serve to explain the principles of the present invention.

[0011] FIGURE 1 1s a perspective view of an anastomotic ring applier device, shown
with a retracted tip.
[0012] FIGURE 2 is a partial perspective view of the distal portion of an anastomotic

ring applier device holding an anastomotic ring 1n an unactuated position.

[0013] FIGURE 3 is a partial perspective view of the distal portion of the device of
FIGURE 2 holding an anastomotic ring in the actuated position.

[0014] FIGURE 4 1s a frontal view of an actuated anastomotic ring.

[0015] FIGURE 5 1s a perspective view of the device of FIGURE 1, shown with the
tip extended.

[0016] FIGURE 6 1s a perspective view of the device of FIGURE 1, shown with the

sheath retracted.

[0017] FIGURE 7 1s a perspective view of the device of FIGURE 1, shown with a
distal portion of the ring deployment mechanism actuated.

[0018] FIGURE 8 1s a perspective view of the device of FIGURE 1, shown with both

a distal portion and a proximal portion of the ring deployment mechanism actuated.

[0019] FIGURE 9 1s an exploded view of a ring deployment mechanism and a
visualization system of the device of FIGURE 1.

[0020] FIGURE 10 1s an exploded view of an actuation mechanism of the device of
FIGURE 1.

[0021] FIGURE 11 1s cross-sectional view of a distal portion of the device of
FIGURE 1.
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[0022] FIGURE 12 1s a cross-sectional view of a proximal portion of the device of
FIGURE 1.
[0023] FIGURE 13 1s a cross-sectional view of a distal portion of the device of

FIGURE 1, shown inserted through an anastomotic opening with a distal portion ot a

ring deployment mechanism actuated.

[0024] FIGURE 14 is a cross-sectional view of a distal portion of the device of
FIGURE 1, shown inserted through an anastomotic opening with both a proximal and

a distal portion of a ring deployment mechanism actuated.

[0025] FIGURE 15 is a cross-sectional view of a proximal portion of the device of
FIGURE 1, shown with ring deployment actuators in the actuated position, a sheath

actuator in the retracted position and a locking element in the unlocked position.

[0026] FIGURE 16 1s a cross-sectional view taken at Plane 16 of the device of
FIGURE 11.

[0027] FIGURE 17 1s a cross-sectional view taken at Plane 17 of the device of
FIGURE 12.

[0028] FIGURE 18 1s a cross-sectional view taken at Plane 18 of the device of
FIGURE 12.

[0029] FIGURE 19 1s a cross-sectional view taken at Plane 19 of the device of
FIGURE 12.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0030] Turning to the Drawings, wherein like numerals denote like components
throughout the several views, FIG. 1 depicts an applier 10 that 1s operable to deploy
and actuate an anastomotic ring device (not pictured in FIG. 1) from a generally
cylindrical shape to one having properties of a hollow rivet, or ring, capable of
forming an anastomotic attachment at an anastomosis target site, such as in a bariatric
gastric bypass of a morbidly obese patient. FIG. 2 depicts another applier 12. 1t will
be appreciated that appliers 10, 12 may be used in a variety of ways, including but not

limited to laparoscopically or endoscopically. Applier 12 is shown in FIG. 2 with an
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anastomotic ring 14 on a deployment mechanism 16. In FIG. 2, anastomotic ring 14
1s shown in the compressed, cylindrically-shaped position. In FIG. 3, deployment
mechanism 16 of applier 12 has moved anastomotic ring 14 to the actuated, hollow
rivet-shaped position. FIG. 4 1s a close-up view of anastomotic ring 14 1n the actuated
position. Anastomotic ring 14 may comprise a shape memory effect (SME) matenal,
such as nitinol by way of example only, that further assists in actuation to an engaging
hollow rivet shape. Other suitable anastomotic ring 14 materials will be apparent to

those of ordinary skill in the art. An exemplary anastomotic ring 14 1s described in

detail in U.S. Patent Application Publ. No. US 2003/0032967 to Park et al.

[0031] It will be appreciated that the terms “proximal” and “distal” are used herein
with reference to a clinician gripping a handle of applier 10. It will be further
appreciated that for convenience and clarity, spatial terms such as “right”, “left”,
“vertical” and “horizontal” are used herein with respect to the drawings. However,
surgical instruments are used in many orientations and positions, and these terms are
not intended to be limiting and absolute. In addition, aspects of the invention have
application to surgical procedures performed endoscopically and laparoscopically, as
well as an open procedure or other procedures. Use herein of one of these or similar
terms should not be construed to limit the present invention for use in only one

category of surgical procedure.

[0032] In the present example, applier 10 1s configured to allow torward and
retrograde visualization of an anastomotic site and a deployed anastomotic ring.
Applier 10 comprises an imaging element 11 (FIG. 11). Imaging element 11 1s
configured to provide forward visualization and retrograde visualization. As shown in
FIG. 1, imaging element 11 1s configured to provide forward visualization through a

tip 13 located at the distal end of an elongated shaft 15, as depicted by arrows 6. In
order to allow 1imaging element 11 to capture a forward view, tip 13 comprises a clear
tip point 17. Other suitable configurations for permitting imaging element 11 to
capture a forward view will be apparent to those of ordinary skill in the art. In one

embodiment, imaging element 11 comprises one or more imaging fibers.

[0033] As shown 1n FIG. 5, applier 10 1s also operable to provide retrograde

visualization by moving tip 13 distally from a retracted position to an extended
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position. Applier 10 includes a tip actuator 18 located on a handle 19. Tip actuator
18 1s operable to move tip 13 from a retracted position to an extended position. Tip
13 includes a proximal edge 20 comprising a mirrored surface. When tip 13 1s in the
extended position, imaging element 11 1s configured to capture an 1mage reflected off
the mirrored proximal edge 20 of tip 13, thereby providing a retrograde view, as
depicted by arrows 22. Alternatively, applier 10 may include one or more additional
imaging elements positioned or operable to provide a retrograde view. Those of
ordinary skill in the art will also appreciate that applier 10 may include one or more
components other than a mirrored tip 13 to provide a retrograde view through imaging
element 11, including but not limited to a mechanism operable to reposition or
otherwise reconfigure imaging element 11. Still other methods and configurations for

providing a retrograde view will be apparent to those of ordinary skill in the art.

[0034] In one embodiment, illumination 1s provided at the distal end of imaging
element 11 by illumination fibers (not pictured) that run adjacent imaging element 11.
It will be appreciated that such 1llumination may aid in the capture of images by
imaging element 11 during use of applier 10. Suitable configurations of illumination
fibers will be apparent to those of ordinary skill in the art. Of course, 1llumination
may be provided by a variety of alternative means, devices, methods, and/or

configurations.

[0035] Referring now to FIGS. 1 and 5-15, applier 10 of the present example has a
shaft 15 comprising a tubular sheath 24. Tubular sheath 24 1s moveable from a first
position to a second position. In the first position, sheath 24 is configured to cover a
ring deployment mechanism 26 (FIGS. 1 and 11) to prevent tissue from catching on
deployment mechanism 26 during insertion and extraction of applier 10. Sheath 24 1s

configured such that deployment mechanism 26 1s exposed and free to actuate when

sheath 24 1s 1in the second position. Applier 10 further comprises a sheath actuator 28
operable to move sheath 24 between the first and second positions. Suitable
alternatives to sheath 24 and/or sheath actuator 28 will be apparent to those of

ordinary skill in the art.

[0036] Referring now to FIGS. 6-9 and 11-14, ring deployment mechanism 26 of the

present example comprises a proximal portion 30 and a distal portion 32. Applier 10
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further comprises a pair of deployment actuators 34, 36. As described in more detail
below, first deployment actuator 34 is operable to actuate proximal portion 30 of ring
deployment mechanism 26; and second deployment actuator 36 1s operable to actuate
distal portion 32. In FIGS. 7 and 13, distal portion 32 1s shown 1n the actuated
position for deploying a distal portion of an anastomotic ring 14. Arrow 42 depicts
actuating motion of second actuator 36. In FIGS. 8 and 14, proximal portion 30 1s
shown in the actuated position for deploying a proximal portion of anastomotic ring
14 to complete an anastomotic attachment between proximate tissue walls 46, 48.
Arrow 50 depicts the actuating motion of first actuator 34. Fingers 60, 62 are
configured to hold an anastomotic ring 14 by engaging petals 51 prior to and during
deployment of the anastomotic ring 14, and release petals 51 upon deployment of the
anastomotic ring 14. It will be appreciated that any suitable alternative(s) to ring

deployment mechanism 26 and/or deployment actuators 34, 36 may be used.

[0037] To prevent inadvertent deployment of ring deployment mechanism 26, applier
10 of the present example is provided with a locking element 52. In the present
example, locking element 52 1s operable to move from a locked position to an
unlocked position. In FIGS. 1, 5, 6, and 12, locking element 52 1s shown 1in a locked
position preventing actuating movement of first actuator 34 and second actuator 36.
In FIGS. 7, 8, and 15, locking element 52 1s shown 1n the unlocked position, allowing

actuators 34, 36 to move to the actuated position.

[0038] Referring now to FIGS. 9, 11, 13, and 14, tip 13 i1s shown comprising a
channel 54 allowing imaging element 11 to pass into tip 13 when tip 13 1s in the
retracted position. Imaging element 11 1s passable through a guide tube 56. Guide
tube 56 1s slideable within shaft 15 and 1s in communication with tip actuator 18. The

distal end of guide tube 56 comprises a plurality of connectors 58 that attach to tip 13.
In this manner, tip actuator 18 1s operable to communicate motion to tip 13 via guide
tube 56 1n order to move tip 13 between the retracted and extended positions. Guide
tube 56 also comprises a bushing 59 that 1s configured to keep imaging element 11
centered. Suitable alternatives configurations of guide tube 56 will be apparent to

those of ordinary skill 1n the art.
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[0039] In the present example, proximal portion 30 of ring deployment mechanism 26
comprises a plurality of fingers 60; and distal portion 32 also comprises a plurality of
fingers 62. Both proximal fingers 60 and distal fingers 62 are 1n a double-hinged
relationship with a stationary mid-ring 64 of ring deployment mechanism 26.
Proximal fingers 60 are configured to slide toward mid-ring 64 in response to
engagement of first actuator 34, causing proximal fingers 60 to actuate outwardly
from shaft 15. Mid-ring 64 1s held stationary by a stationary ground tube 65.
Likewise, distal fingers 62 are configured to slide toward mid-ring 64 in response to
actuation of second actuator 36, causing distal fingers 62 to actuate outwardly from
shaft 15. As shown in FIGS. 9, 11, 13, and 14, the above-described actuating
components of ring deployment mechanism comprise a series of concentric tubes 82,
65, 80 within shaft 15. A bushing 66 (FIGS. 8,9, 11, 13 and 14) 1s included within
shaft 15 to keep the concentric tubes centered. It will be appreciated, however, that
the above-described components need not be concentrically aligned, and that any

suitable alternative to bushing 66 may be used.

[0040] As stated above, first deployment actuator 34 of the present example is
operable to control proximal fingers 60 and second deployment actuator 36 1s
operable to control distal fingers 62. First and second ring deployment actuators 34,
36 each comprise a pair of grooves 67 that are adapted to slide on a track 68 (FIG. 10)
of handle 19. The range of first actuator 34 1s limited by the width of a slot 70, while
the range of second actuator 36 1s limited by the width of a slot 72. As mentioned‘
above, locking element 52 may be utilized to prevent inadvertent movement of first or

second actuators 34, 36 within slots 70, 72, respectively.

[0041] In the present example, first actuator 34 is fixedly attached to a proximal

portion 74 of track 68. Track 68 is slideable within handle 19. A distal portion 76 of
track 68 1s fixedly attached to a shider 78, which 1s slideably engaged with handle 19.

Shder 78 1s fixedly connected to outer tube 80. Longitudinal motion of first actuator
34 1s thereby operable to cause corresponding longitudinal motion of track 68, slider
78, and outer tube 80. Other suitable relationships between these components, as well

as alternative components, will be apparent to those of ordinary skill in the art.
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[0042] The proximal end of ground tube 65 is fixedly attached to anchor member 84.
Anchor member 84 is configured to engage with bosses 86, which are integral with
handle 19. Accordingly, in the present example, anchor member 84 and bosses 86 are
configured to prevent relative movement between ground tube 65 and handle 19. Of

course, any other configuration may be used.

[0043] Second actuator 36 1s connected to an inner tube 82. Inner tube 82 extends
longitudinally through ground tube 65. Inner tube 82 is operable to communicate
motion to distal fingers 62. In this manner, first actuator 34 controls actuation of

proximal fingers 60, and second actuator 36 controls actuation of distal fingers 62.

[0044] It should be noted that although second actuator 36 1s configured to slide on

track 68 1n the present example, second actuator 36 1s not statically attached to track
68. Therefore, longitudinal movement of track 68 caused by motion of first actuator
34 does not cause longitudinal movement of second actuator 36. Of course, handle 19
and components thereof may be configured in any other suitable way. By way of
example only, first actuator 34 may be configured to control actuation of distal fingers
62, and second actuator 36 may be configured to control actuation of proximal fingers
60. Still other suitable alternative configurations will be apparent to those of ordinary

skill 1n the art.

[0045] Referring to FIGS. 10, 12, and 15, the proximal end of imaging element 11
terminates into clamp 88, and 1s fixed thereto. Clamp 88 1s configured to couple with
an endoscope or other imaging device, which may be used to amplify or view the
1mage captured by imaging element 11. A locking slide collar 90 1s disposed about
imaging element 11, and may be slid over clamp 88 to secure clamp 88 to an
endoscope or other device. In the present example, imaging element 11 1s not fixedly
secured within apphier 10. Thus, 1maging element 11 may be pushed or pulled
relative the applier 10 to longitudinally position imaging element 11. By way of
example only, imaging element 11 1tself or collar 90 may be grasped to accomplish
such movement. Other suitable ways for positioning imaging element 11 will be
apparent to those of ordinary skilled 1n the art. It will also be appreciated that
imaging element 11 may be fixedly secured within apphier 10. Of course, as with

other components described above, the foregoing components are optional, and a
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variety of other configurations may be used to facilitate viewing of images captured
by imaging element 11, as well as alternate configurations for coupling imaging

element 11 or other parts of applier 10 to other devices.

[0046] In use, applier 10 may be inserted adjacent an anastomotic opening in
proximate tissue walls 46, 48. Tip 13 may be located in the retracted position,
allowing imaging element 11 to capture a forward view through clear tip point 17.
Once tip 13 is mserted through the anastomotic opening, tip 13 may be extended
using tip actuator 18. With tip 13 in the extended position, imaging element 11 may
capture a retrograde view reflected off mirrored proximal edge 20 of tip 13. Sheath
actuator 28 may be used to retract sheath 24 to expose ring deployment mechanism
26. After an anastomotic ring 14 has been deployed, tip 13 may be withdrawn
through the anastomotic opening and tip 13 may be moved to the retracted position
using tip actuator 18 so that the anastomotic attachment may be viewed from the front
to confirm proper deployment. Other variations of use of applier 10 will be apparent

to those of ordinary skill in the art.

[0047] The appended claims define distinctly and in explicit terms the subject
matter of the invention for which an exclusive privilege or property is claimed.

10 -
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What is claimed is:

1.

A surgical instrument for implanting an anastomotic ring device at an anastomosis site,

comprising:

2.

(1) a handle;

(11) a closed elongate shaft comprising a proximal portion and a distal portion, the
proximal portion being connected to the handle, wherein the elongate shaft further
comprises a tip on the distal portion of the elongate shaft, wherein the tip comprises a
mirrored proximal portion, wherein the tip 1s moveable from a retracted position to an
extended position, wherein the tip distally terminates into a tip point, wherein the tip

comprises an interior cavity between the mirrored proximal portion and the tip point;

(1) a nng deployment mechanism on the distal portion of the shaft, the ring deployment
mechanism being configured to receive and deploy an anastomotic ring, wherein the ring
deployment mechanism is configured to receive and deploy the anastomotic ring

independently from movement of the tip between a retracted position and an extended

position; and

(1v) one or more 1maging elements positioned on or in the elongate shaft, wherein at least
one of the one or more imaging elements is operable to capture a forward image when the
tip 1s 1n the retracted position, and wherein at least one of the one or more imaging

elements 1s operable to capture a retrograde image from the mirrored proximal portion of
the tip when the tip is in the extended position, wherein at least one of the one or more
imaging elements extends distally beyond the mirrored proximal portion of the tip into

the interior cavity of the tip when the tip is in the retracted position.

The surgical instrument of claim 1, wherein at least one of the one or more imaging

elements comprises one or more imaging fibers.

3.

The surgical instrument of claim 1, further comprising one or more illumination fibers

operatively configured to transmit light to the distal portion of the elongate shaft to aid the

imaging element in capturing an image.

DOCSTOR: 2695287\1
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4. The surgical instrument of claim 1, wherein the tip comprises a substantially optically

clear tip point.

5. The surgical instrument of claim 4, further comprising a tip actuator operable to move the

tip between the retracted position and the extended position.

6. The surgical instrument of claim 5, further comprising a guide tube connected to the tip
actuator.
7. The surgical instrument of claam 6, further comprising a plurality of connectors

connecting the guide tube to the tip.

8. The surgical instrument of claim 1, further comprising a clamp mechanism configured to

couple at least one of the one or more imaging elements to an image amplification device.

0. The surgical instrument of claim 8, wherein the shaft further comprises a retractable
sheath.
10.  The surgical instrument of claim 1, wherein:

(1) the ring deployment mechanism comprises a proximal portion and a distal portion; and

(11) at least one of the one or more imaging members is operable to capture a retrograde
image from the mirrored proximal portion of the tip when at least one of the proximal

portion or the distal portion of the ring deployment mechanism is in an actuated position.

11. A surgical instrument for implanting an anastomotic ring device at an anastomosis site,
comprising:
(1) a handle;

(11) an elongate shaft comprising a proximal portion and a distal portion, the proximal
portion being connected to the handle, wherein the elongate shaft distally terminates 1nto
a closed tip, wherein the tip comprises a mirrored proximal portion, wherein the tip is

moveable from a retracted position to an extended position, wherein the mirrored

DOCSTOR: 2695287\1 17
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proximal portion comprises a channel centrally located within the mirrored proximal

portion;

(111) a ring deployment mechanism on the distal portion of the shaft, the ring deployment
mechanism being configured to receive and deploy an anastomotic ring, wherein the ring

deployment mechanism comprises a proximal portion and distal portion;

(1v) one or more imaging elements positioned on the distal portion of the elongate shaft,
the one or more 1maging elements being operatively configured to capture an image of a
forward view and a retrograde view of the anastomosis site, wherein at least one of the
one or more 1maging elements 1s operable to capture an image of a retrograde view of the
anastomosis site when at least one of the proximal portion or the distal portion of the ring
deployment mechanism is in an actuated position, the one or more imaging elements
terminating 1n a distal end, wherein at least one of the one or more imaging elements
passes through the channel in the mirrored proximal portion into the tip when the tip is in
the retracted position, wherein the at least one of the one or more imaging elements is
configured to capture a forward view of the anastomosis site through the tip, wherein the
distal end of the at least one or more imaging elements is positioned proximal of the

mirrored proximal portion when the tip is in the extended position.
12.  The surgical instrument of claim 11, wherein:

(1) the elongate shaft further comprises a tip on the distal portion of the elongate shaft,
wherein the tip comprises a mirrored proximal portion, wherein the tip is moveable from

a retracted position to an extended position;

(11) the ring deployment mechanism is configured to receive and deploy the anastomotic
ring independently of movement of the tip between a retracted position and an extended

position; and

(111) at least one of the one or more imaging members is operable to capture an image of a
retrograde view of the anastomosis site from the mirrored proximal portion of the tip

when the tip 1s in the extended position.

DOCSTOR: 2695287\1 13
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A surgical instrument for implanting an anastomotic ring device at an anastomosis site,

comprising:

14.

(1) an actuating member configured to receive an anastomotic ring and moveable between

a cylindrical, unactuated position and a hollow nvet forming position in response to a

compressive actuating force;

(11) a handle including an actuation mechanism operable to produce the compressive

actuating force;

(111) an elongate shaft connecting the handle to the actuating member and operatively

configured to transfer the compressive actuating force from the handle to the actuating
member, wherein the elongate shaft comprises a tip on a distal portion of the elongate
shaft, wherein the tip comprises a mirrored proximal portion, wherein the tip 1s moveable
from a retracted position to an extended position, wherein the tip distally terminates into
a tip point, wherein the tip further comprises an interior cavity between the mirrored

proximal portion and the tip point; and

(1v) one or more 1imaging elements positioned on or in the elongate shaft, wherein the one
or more imaging elements are operable to capture a view of an anastomosis site, wherein
at least one of the one or more imaging elements extends distally beyond the mirrored
proximal portion of the tip into the interior cavity of the tip when the tip is in the retracted

position.

The surgical instrument of claim 13, further comprising a pair of input members

contfigured to receive user input to generate the compressive actuating force.

13.

The surgical instrument of claim 14, further comprising a locking element configured to

prevent inadvertent engagement of the input members.

16.

The surgical instrument of claim 15, wherein the input members are each slideable from a

first, unactuated position to a second, actuated position.

17.

The surgical instrument of claim 16, wherein the locking element is moveable from a

locked position to an unlocked position, wherein the locking element 1s configured to prevent the

DOCSTOR: 2695287\1
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input members from shiding to the second, actuated position when in the locking element is in the

locked position.

18.

19.

20.

DOCSTOR: 2695287\1

The surgical instrument of claim 13, wherein:

(1) the actuating member 1s configured to move between a cylindrical, unactuated position
and a hollow rivet forming position in response to a compressive actuating force

independently of movement of the tip between a retracted position and an extended

position; and

(11) at least one of the one or more imaging members is operable to capture a retrograde

view of the anastomosis site from the mirrored proximal portion of the tip when the tip is

in the extended position.

The surgical instrument of claim 13, wherein:

(1) the actuating member comprises a proximal portion and a distal portion; and

(11) at least one of the one or more imaging members is operable to capture a retrograde

view of the anastomosis site when at least one of the proximal portion or the distal

portion of the actuating member is in an actuated position.
The surgical instrument of claim 13, wherein:

(1) the actuating member comprises a proximal portion and a distal portion;

(1) the actuating member is configured to move between a cylindrical, unactuated
position and a hollow rivet forming position in response to a compressive actuating force
independently of movement of the tip between a retracted position and an extended

position; and

(111) at least one of the one or more imaging members is operable to capture a retrograde
view of the anastomosis site from the mirrored proximal portion of the tip when the tip is

in the extended position and when at least one of the proximal portion or the distal

portion of the actuating member is in an actuated position.

15
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21. A surgical instrument for implanting an anastomotic ring device at an anastomosis site,
comprising;
(1) a handle;

(1) an elongate shaft comprising a proximal portion and a distal portion, the proximal

portion being connected to the handle;

(111) a ning deployment mechanism on the distal portion of the shaft, the ring deployment
mechanism being configured to receive and deploy an anastomotic rnng; and

characterized by

(1v) one or more imaging elements positioned on the distal portion of the elongate shaft,
the one or more imaging elements being operatively configured to capture an 1mage of a

forward view and a retrograde view of the anastomosis site.

22.  The surgical instrument of Claim 21, wherein at least one of the one or more imaging

elements comprises one or more imaging fibers.

23.  The surgical instrument ot Claim 21, further comprising one or more illumination fibers
operatively configured to transmit light to the distal portion of the elongate shaft to aid the

imaging element in capturing an image.

24.  The surgical instrument of Claim 21, further comprising a tip on the distal portion of the

clongate shaft.

25.  The surgical instrument of Claim 24, wherein the tip comprises a substantially optically

clear tip point.

26.  The surgical mnstrument of Claim 25, wherein the tip comprises a mirrored proximal
edge.
27.  The surgical instrument of Claim 26, wherein the tip i1s moveable from a retracted

position to an extended position.

DOCSTOR: 2695287\1 16
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28.  The surgical instrument of Claim 27, wherein at least one of the one or more 1imaging

elements is operable to capture a forward image when the tip 1s in the retracted position.

29.  The surgical instrument of Claim 27, wherein at least one of the one or more 1imaging
elements is operable to capture a retrograde image from the mirrored proximal edge of the tip

when the tip 1s in the extended position.

30.  The surgical instrument of Claim 27, further comprising a tip actuator operable to move

the tip between the retracted position and the extended position.

DOCSTOR: 2695287\1 17
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