© 2012/021597 A2 I KO 000 OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

s . N
(19) World Intellectual Property Organization /g [} 1AL A0 0100 RO
ernational Bureau v“ )
(43) International Publication Date \!/ (10) International Publication Number

16 February 2012 (16.02.2012)

WO 2012/021597 A2

(51) International Patent Classification:
AG61F 2/84 (2006.01)

(21) International Application Number:

PCT/US2011/047220

(22) International Filing Date:

10 August 2011 (10.08.2011)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
61/372,277 10 August 2010 (10.08.2010) Us

Applicant: BOSTON SCIENTIFIC SCIMED, INC.
[US/US]; One Scimed Place, Maple Grove, Minnesota
55311-1566 (US).

Inventors: CLERC, Claude; 47 O'Malley Rd., Marlbor-
ough, Massachusetts 01752 (US). BENNING, Chris; 200
Market Street #B51, Lowell, Massachusetts 01852 (US).
BERTOLINO, William C.; 19 Hadley Road, Framing-
ham, Massachusetts 01701 (US). LANE, John; 436 Elgin
Avenue, Manchester, New Hampshire 03104 (US).
HUTCHINS, John; 317 High Street, North Attleboro,
Massachusetts 02760 (US). FISH, Amie; 495 Sutton
Street, Northbridge, Massachusetts 01534 (US).
AQUILINO, Paul; 10 Wildwood Lane, South Walpole,
Massachusetts 02071 (US).

1

(72

(74) Agent: SHANDS, James; 6640 Shady Oak Road, Suite
400, Eden Prairie, Minnesota 55344 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, UZ, VC, VN, ZA, ZM, ZW.

62y

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: STENT DELIVERY SYSTEM WITH INTEGRATED CAMERA

28

[

162518 24

10

20 26

v

12
14

RN o AT A AvA AT A I

XX KK XK XXX XX

rl)\}\/\/\)\)\/‘\)\)\}’\)\)\}\]_l

T

FIG. 1

(57) Abstract: Various methods and devices are described for imaging a body lumen during delivery and deployment of a medical
device. In one example, a delivery device includes at least one sheath, a prosthesis, an inner tubular member and at least two cam-
eras to allow visualization of the prosthesis prior, during and after deployment without the use of an endoscope. The at least one
sheath and/or the inner tubular member includes at least two cameras engaged to the delivery device.
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STENT DELIVERY SYSTEM WITH INTEGRATED CAMERA

[0001] This application claims the benefit of U.S. Provisional Application No.
61/372,277, entitled “STENT DELIVERY SYSTEM WITH INTEGRATED CAMERA,”
by Claude Clerc, Chris Benning, Bill Bertilino, John Lane, John Hutchins, Amie Fish,
and Paul Aquilino, and filed on August 10, 2010, the entire contents of which being

incorporated herein by reference.

TECHNICAL FIELD
[0002] This disclosure relates to medical devices and, in particular, to delivery systems

adapted for visualization of the deployment of a medical device.

BACKGROUND

[0003] Stents and stent delivery assemblies are utilized in a number of medical procedures
and situations, and as such their structure and function are well known. A stent is a generally
cylindrical prosthesis that is introduced via a catheter into a lumen of a body cavity or vessel.
The stent is introduced into the cavity or vessel with a generally reduced diameter and then is
expanded to the diameter of the cavity or vessel. In its expanded configuration, the stent
supports and reinforces the cavity/vessel walls while maintaining the cavity/vessel in an
open, unobstructed condition.

[0004] A stent delivery catheter may be delivered over a guidewire. A guidewire is flexible
and has a smaller diameter than a stent delivery catheter, and therefore can be inserted into
the body cavity or vessel of interest first, over and along which a stent delivery catheter can
follow. Typically, when deploying an endoscopically delivered stent in a body cavity of
interest, a guidewire is introduced into the body cavity through a working lumen defined in
an endoscope to ensure proper placement of the prosthesis. The guidewire is used to ensure
that the device is properly positioned and the deployment device is maintained in the proper
position during deployment of the prosthesis. A physician advances an endoscope and the
guidewire removably received therethrough into the body cavity of interest while observing

an image received from the distal end of the endoscope. Once the distal end of the guidewire
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reaches the position of interest, as observed by the endoscope, the endoscope can be
withdrawn, leaving the guidewire in place. Thereafter, a stent delivery catheter is passed
over the guidewire and the stent is deployed. To observe and ensure proper deployment of
the stent, the endoscope can be passed along the side of the stent during deployment. In
addition, for example, when applying a stent in a blood vessel, fluoroscopy (x-ray imaging of
a moving object) is often used to ensure proper placement and deployment of the stent, as

well known in the art.

SUMMARY

[0005] In one example, the disclosure is directed to a prosthesis delivery device comprising
at least one sheath, a prosthesis, an inner tubular member and at least two cameras. The at
least one sheath removably covers the prosthesis therein. The at least one sheath comprises a
distal end, a proximal end, an outer surface and a channel extending between the distal end
and the proximal end. The channel defines an inner wall. The prosthesis extends in a
compressed state within the channel. The inner tubular member slidably extends through the
prosthesis, the inner tubular member comprising an elongated inner shaft with a distal tip at
one end. The at least two cameras are engaged to the delivery device.

[0006] In another example, the disclosure is directed to a stent delivery device including at
least one sheath, a stent and an inner tubular member. The at least one sheath removably
covers the stent therein. The at least one sheath comprises a distal end, a proximal end, an
outer surface and a channel extending between said distal end and said proximal end. The
channel defines an inner wall. The stent extends in a compressed state within said channel.
The inner tubular member slidably extends through the stent, and the inner tubular member
comprises an elongated inner shaft with a distal tip at one end. The at least two cameras are
engaged to the delivery device.

[0007] In another example, the disclosure is directed to a method for intraluminally
positioning a prosthesis comprising providing a delivery device comprising at least one
sheath removably covering a prosthesis therein, said at least one sheath includes a distal end,
a proximal end, an outer surface and a longitudinal channel extending between said distal end
and said proximal end, said channel defining an inner wall, said prosthesis extending in a

compressed state within said longitudinal channel, an inner tubular member slidably
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extending through said prosthesis, said inner tubular member comprises an elongated inner
shaft with a distal tip at one end, and at least two cameras engaged to said delivery device.
The method further comprises activating said at least two cameras to provide images during
positioning of said prosthesis, positioning said delivery device within a body lumen, and
slidably retracting said at least one sheath relative to the inner tubular member to uncover
said prosthesis and allow said prosthesis to radially expand against a wall of body lumen.
[0008] These and other features of the invention will be more fully understood from the
following description of specific embodiments of the invention taken together with the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a schematic view of one example delivery system in accordance with
various techniques of this disclosure.

[0010] FIG. 2 is a schematic view of another example delivery system in accordance with
various techniques of this disclosure.

[0011] FIG. 3 is a schematic view of another example delivery system in accordance with
various techniques of this disclosure.

[0012] FIG. 4 is a schematic view of another example delivery system in accordance with
various techniques of this disclosure.

[0013] Corresponding reference characters indicate corresponding parts throughout the

several views of the drawings.

DETAILED DESCRIPTION

[0014] Endoscopes are commonly used to deliver stents into a body cavity. When delivering
a stent in a body cavity of interest, a guidewire is introduced into the body cavity through a
working lumen defined in an endoscope. An endoscope, however, has a diameter that is
relatively large with respect to the body cavity or body lumen of interest. Thus, the use of an
endoscope to deliver a guidewire (and hence a stent delivery catheter) becomes difficult in
some applications. For example, esophageal stents, gastrointestinal (GI) stents, and

pulmonary stents are fairly large thereby requiring a larger delivery system. Therefore,
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positioning an endoscope along the side of a stent to observe its proper deployment requires
an even larger space, which is not always available. As mentioned above, a physician is
generally required to use an endoscope to place a guidewire, remove the endoscope leaving
the guidewire in place, reinsert the endoscope along the guide wire, and insert the stent over
the guidewire.

[0015] Still further, use of fluoroscopy to confirm proper positioning of a guidewire and/or a
stent is a relatively cumbersome procedure that requires additional safety mechanisms for the
patients as well as the doctors and their assistants. As such, a need exists for a vision system
that is integral with the stent delivery system to provide a device that deploys and provides
imaging in a single device. Additionally, a need exists for a stent delivery system having
imagining capabilities to allow visualization of stent prior, during and after deployment
without the use of an endoscope. A need exists for a single device that provides visualization
and deployment of a prosthesis without the required use of fluoroscopy and/or a separate
endoscope. In general, this disclosure describes delivery devices and methods used to deploy
various implants or prostheses, e.g., stents, where the delivery device includes a vision
system that is integral to the delivery system, thereby reducing or eliminating the need for the
physician to reintroduce an endoscope when delivering a stent.

[0016] FIG. 1 is a schematic view of one example delivery system in accordance with
various techniques of this disclosure. The delivery device 10 shown has two cameras,
namely cameras 12, 16, that are engaged to the delivery device. The delivery device 10 may
include a first or outer sheath 22, a second or middle sheath 24 and an inner member 25. In
one example configuration, the cameras are engaged to the delivery device by being
integrally formed and embedded into the delivery device, e.g., in one of the sheaths 22, 24
and/or inner member 25, by molding the cameras into the material of the delivery device
during the manufacturing of the device. In another example configuration, the cameras are
engaged to the delivery device by being fixedly attached, e.g., to one of the sheaths 22, 24
and/or inner member 25, by way of adhesives, screws, or other fasteners. The first camera 12
located close to the distal tip 14 of the delivery device 10 is integrally formed from and
embedded into the middle sheath 24 of the delivery device 10. The first camera 12 allows for

evaluation of the anatomy prior to stent release.
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[0017] The second camera 16 located near the proximal end 18 of the stent 20 is integrally
formed from and embedded into the outer sheath 22 of the delivery device 10. The second
camera 16 allows for observation of the proximal end 18 of the stent 20 during stent
deployment. After the stent 20 has been deployed, the first camera 12 can be used to confirm
stent placement and re-inspect the anatomy, as shown in FIG. 3.

[0018] In the example configuration depicted in FIG. 1, inner member 25 does not include a
camera. In addition, cameras 12, 16 include illumination devices 26, 28, respectively, to
provide illumination within the lumen for enhanced visualization.

[0019] The cameras described in this disclosure may include an imaging chip, e.g., charge-
coupled device (CCD) sensor or a complementary metal oxide semiconductor (CMOS) in
nature, and a lens constructed with single or multiple optical elements. Additionally, the
cameras may acquire an image through an imaging fiber bundles rather than directly. The
images from the cameras are sent as imaging signals through hardwires or other signal
transmitting members or wirelessly transmitted for reception and processing for display on an
external device. The cameras of the present invention are of a size and shape driven by the
mechanical attributes of the stent delivery system described. It is suggested that, in some
examples, the cameras are miniature in nature (e.g., less than 4 millimeters in diameter or
diagonal) with resolutions limited only by the state of the art of imaging arrays and lens
construction, and lenses such as, but not limited to, micro-lenses and wafer-scale lenses are
used. The cameras are positioned on the stent delivery device in such a way as to image
specific areas of interest during navigation or stent deployment and therefore may have a
primary direction of view at any angle. Camera lens parameters are likewise tuned at design
to fulfill specific requirements of the application, e.g., field of view, depth of view,
magnification, and the like.

[0020] The illumination device or system of the present invention provides light for the
operation within a body lumen. The illumination device may include, but is not limited to,
one or more light emitting diodes (LEDs), a fiber optic illumination guide for providing light
from a light source, such as a laser or a white light source, and the like. Further, a lens may
also be provided at the distal end of the illumination device to focus the illumination on the

body lumen or tissue.
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[0021] The light can be provided as a separate light source from the camera/camera
processor or combined into a single piece of equipment. This equipment is located remotely
from the stent delivery device and positioned as a matter of convenience to the practitioner.
In the example configuration shown in FIG. 3, one or several additional connectors may be
needed to provide the light from the separate light source. The light can also be produced by
one or more LEDs located close to each camera. In this configuration, power is supplied to
the LEDs via suitable electrical wires to provide simultancous or independent control of LED
light output.

[0022] One or more LEDs may also be located in the handle. In one example, the light may
be transmitted to a location close to the camera via optical fibers. The optical fibers can form
a single bundle, multiple bundles, or be incorporated evenly in the circumference of the
middle sheath and/or outer sheath. The illumination device and/or camera may include, but
is not limited to, an objective lens and fiber optic imaging light guide communicating with a
practitioner, a camera, a video display, a sensor, such as a charge-coupled device (CCD)
sensor or a complementary metal oxide semiconductor (CMOS) sensor, and the like. In any
of the illumination configurations described, control of the light source or sources may be
controlled manually or automatically through a camera processor driven by feedback control.
Manual control of the illumination maybe coupled with automatic control of the camera pixel
gains or automatic control of the illumination may be coupled with automatic camera pixel
gain control.

[0023] FIGS. 2-4 are schematic views of three example delivery systems in accordance with
various techniques of this disclosure. The devices of FIGS. 2-4 may include a camera or
camera and an illumination system integrally formed and within the inner member and
embedded therein. FIG. 2 shows delivery device 30 including an inner member 32, a middle
sheath 34 and an outer sheath 36. The inner member 32 may include a first camera 38
located in the tip 42 which is directed towards the proximal end or a backwards viewing
camera. It is contemplated that the camera can be located in a variety of positions such as
shown in FIGS. 3-4. Additionally, this disclosure contemplates that the cameras described
can be rotation cameras such that the cameras move/rotate to different positions/angles

within its socket.
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[0024] Referring now to FIG. 2, the first camera 38 allows for observation of the proximal
end 18 of the stent 20 during stent deployment. After the stent 20 has been deployed, the
first camera 38 can be used to confirm stent placement and re-inspect the anatomy. The
inner member 32 may also include an illumination system (not shown).

[0025] In some example configurations, the middle sheath 34 may include an illumination
system 44 and a second camera 40, as depicted in FIG. 2. The illumination system 44 is
integrally formed and embedded into the outer surface of the middle sheath 34. The
illumination system 44 may include a plurality of illumination devices 48 such as optical
fibers that terminate at different locations on the external surface 46 of the middle sheath 34
to provide continuous illumination along the length of the delivery device. Illumination can
be provided anywhere in the system, including inside the body of the catheter (catheter may
be clear or opaque).

[0026] The second camera 40 allows for evaluation of the anatomy prior to stent release. As
seen in FIG. 2, the second camera 40 may include an illumination system 41.

[0027] FIG. 3 is a schematic view of another example delivery system in accordance with
various techniques of this disclosure. Generally speaking, FIG. 3 depicts a delivery device
50 that combines feature shown and described with respect to FIGS. 1 and 2, including
cameras located in the middle sheath and outer sheath (FIG. 1) and a camera on the inner
member (FIG. 2). More specifically, FIG. 3 depicts a delivery device having cameras 60, 58,
and 70 integrally formed from and embedded into an outer sheath 52, middle sheath 54 and
an inner member 56, respectively.

[0028] FIG. 3 depicts one example of the positioning and functioning of the cameras. In
FIG. 3, the stent 20 is being deployed as the middle sheath 54 is retracted. The first camera
58 located close to the distal tip 62 of the delivery device 50 is integrally formed from and
embedded into the middle sheath 54 of the delivery device 50. The first camera 58 allows for
evaluation of the anatomy prior to stent release. The second camera 60 located near the
proximal extremity 64 of the stent 20 is integrally formed from and embedded into the outer
sheath 52 of the delivery device 50. The second camera 60 allows for observation of the
proximal extremity 64 of the stent 20 during stent release. The inner member 56 may include
third camera 70 on the distal tip 62. The third camera 70 is a forward-facing camera. The

third camera 70 allows for evaluation of the anatomy prior to stent deployment and also upon
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removal of the delivery device from the body lumen. Each of the cameras 58, 60, 70 are
integrally formed from and embedded into a respective sheath, e.g., sheaths 54, 52, 56, to
provide a smooth exterior surface on the sheaths and minimize the overall diameter and size
of each sheath and the delivery device as a whole. After the stent 20 has been deployed (not
depicted), the first camera 58 and the second camera 60 can be used to confirm stent
placement and re-inspect the anatomy.

[0029] Further, in some examples, cameras 58, 60 include illumination devices 66, 68,
respectively, to provide illumination within the lumen. The distal tip 62 may also include an
illumination device (not shown).

[0030] In the example configuration shown in FIG. 3, the distal handle 72 is connected to the
outer sheath 52, the middle handle 78 is connected to the middle sheath 54 and allows for
stent deployment when the middle sheath is retracted, and the proximal handle 88 is
connected to the inner member 56. A pin 74, which can be removable, connects the outer
sheath 52 to the inner member 56 to maintain the position of the camera 60 when the outer
sheath 52 is pulled back. In the example shown in FIG. 3, a gap 76 in the middle sheath 54
allows motion of middle sheath 54 when the pin 74 is in place. In other examples, instead of
the pin 74, the proximal handle 88 and the distal handle 72 may be linked by an external
connector. The pin ensures that the relative position of the proximal handle and distal handle
is fixed when the middle handle is moved. This can also be achieved by connecting the
proximal handle 88 and the distal handle 72.

[0031] As seen in FIG. 3, the middle handle 78 may include a circuit board 80 to drive the
cameras, a battery 82 to provide power to the cameras and illumination systems, an optional
switch 84 to switch between cameras 60, 58 and 70, and a video connector 86. There is an
electrical connector (not shown) between the middle handle 78 and distal handle 72 for the
camera and illumination system. If the delivery device is disposable, the battery 82 can be
removed from the handle to dispose of the device. In some examples, the battery 82, circuit
board 80, switch 84, and video connector 8 may be located in several different handles.
Power is supplied from a power source to cach of the cameras and illumination systems by
various means, including wires or conductive material embedded into the particular sheath

into which a respective camera and illumination system is embedded.
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[0032] FIG. 4 is a schematic view of another example delivery system in accordance with
various techniques of this disclosure. In particular, FIG. 4 shows a two camera system
including first camera 96 located at the proximal end 100 of the stent and second camera 98
located closer to the distal tip 102, and a stent 20 is held in place on the delivery device 90
with a crochet suture 94. Although two cameras are depicted, in some example
configurations, a single camera may be installed.

[0033] The cameras 96, 98 in FIG. 4 are mounted on a delivery device 90 that may include a
single inner member 92, such as Boston Scientific Corp’s Ultraflex™ Stent Delivery System.
In the example shown in FIG. 4, the cameras 96, 98 are integrally formed from the inner
member 92 and embedded therein. The inner member 92 may be a solid rod or a hollow tube
that allows for the passage of a guidewire to maintain a position of delivery device during
deployment of a prosthesis, ¢.g., stent 20, and/or to facilitate the accurate placement of the
prosthesis, the passage of other material such as injecting contrast medium, or the passage of
wires to supply power and video signals to/from the cameras. Further, the inner member 92
may include various markings along the length to provide a ruler or means of measuring the
distance the device has travelled within the lumen. The delivery device may also include a
means to steer the distal tip 102 to allow several degrees of liberty, e.g., two degrees, similar
to a SpyScope® Access and Delivery Catheter, available from Boston Scientific, to facilitate
device insertion. Further, the distal tip 102 may include a camera in various positions and
integrated at various positions along the inner member 92, such as a forward-facing camera
as shown in FIG. 3.

[0034] Additionally, it is contemplated that the distal tip of the present invention may be
transparent and may include multiple cameras therein. Further, the camera and illumination
devices may be located side-by-side, or at different locations along the circumference of the
inner member, middle sheath and/or outer sheath. It is further contemplated that the inner
member, middle sheath and/or outer sheath can rotate independently of each other to allow
for better visualization.

[0035] In another aspect, this disclosure is directed to a method for delivering a stent 20 into
a body lumen or a method of use is provided. The device 10, 30, 50, 90 may be used for
various applications such as esophageal stenting, colonic stenting, pulmonary stenting,

urinary stenting, for various applications for orifice transluminal endoscopic surgery
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(NOTES), biopsy procedures and the like. The method of use includes providing a delivery
device 10, 30, 50, 90, the device 10, 30, 50, 90 includes at least one sheath or stent retaining
member to retain the prosthesis, such as a stent, in a compressed state until delivery, and an
inner member 25 and at least one camera and/or illumination system located on at least one
sheath, or located on the sheath and inner member; and a prosthesis or stent 20. The at least
one sheath has a proximal end, a distal end, an outer wall and a longitudinal channel through
the sheath defining an inner wall of the sheath and the stent 20 is juxtaposingly disposed to a
distal portion of the inner wall and an inner member slidably disposed within the channel.
The camera is activated to provide imaging during the delivery of the stent and the
illumination system is activated to provide illumination within the lumen during the
deployment process. The sheath is advanced through the lumen until properly positioned.
Once the delivery device 10, 30, 50, 90 is positioned for deployment, the stent 20 may be
released from the endoscopic stent delivery device 10, 30, 50, 90 by retracting the elongate
sheath to release the stent 20 from the delivery device 10, 30, 50, 90 and/or by advancing the
inner member to push the stent 20 out of the delivery device 10, 30, 50, 90. The cameras
provide imaging throughout the deployment of the stent 20 to verify accuracy and placement
of the stent. The step of providing the endoscopic stent delivery device 10, 30, 50, 90 may
further include a step of loading the stent 20 within the distal portion of the inner wall of the
endoscope 10, 30, 50, 90. The method may further include radially compressing the stent 20
prior to loading the stent 20 within the distal portion of the inner wall of the endoscope 10,
30, 50, 90.

[0036] Additionally, the method of use may include selecting the proper prosthesis, e.g.,
esophageal stents, gastrointestinal (GI) stents, and pulmonary stents, according to the patient
anatomy and disease progression; loading the desired prosthesis into the delivery device 10,
30, 50, 90 or selecting a pre-loaded delivery device 10, 30, 50, 90 including the proper
prosthesis; connecting the delivery device to external capital equipment to supply power and
necessary external elements to the device; introducing the device through the desired orifice
and extending the device through a lumen to the location for deployment; confirming proper
positioning by direct visual confirmation and exploring the lumen and/or stricture to ensure
proper placement of prosthesis, ¢.g., the esophago-gastroenoscopy (EGO) is performed by

the device; measuring the stricture and recording the measurements; advancing a guidewire

10



WO 2012/021597 PCT/US2011/047220

into the invention through the stricture; deploying the prosthesis by pulling back on the
sheath while the physician watched the deployment under direct visualization by the
cameras; ensuring proper placement of the prosthesis by direct visualization once the
prosthesis has been deployed; removing the device from the lumen. Additionally, the camera
and/or illumination system may be attached to the device prior to introducing the device with
the lumen.

[0037] Furthermore, any of the above-described viewing devices and/or illuminating devices
may be disposed on or within or in conjunction with any of the above-described any of the
above-described components. Further, the viewing device and the illuminating device may
be disposed on different components of the present invention.

[0038] While the invention has been described by reference to certain preferred
embodiments, it should be understood that numerous changes could be made within the spirit
and scope of the inventive concept described. Accordingly, it is intended that the invention
not be limited to the disclosed embodiments, but that it have the full scope permitted by the
language of the following claims.

[0039] Various aspects of the disclosure have been described. These and other aspects are

within the scope of the following claims.
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CLAIMS:

1. A prosthesis delivery device comprising:

at least one sheath removably covering a prosthesis therein, said at least one sheath
comprising a distal end, a proximal end, an outer surface and a channel extending between
said distal end and said proximal end, said channel defining an inner wall;

said prosthesis extending in a compressed state within said channel;

an inner tubular member slidably extending through said prosthesis, said inner tubular
member comprising an elongated inner shaft with a distal tip at one end; and

at least two cameras engaged to said delivery device.

2. The delivery device of claim 1, wherein said at least one sheath includes one of said

two cameras integrated into said at least one sheath and formed from said outer surface.

3. The delivery device of claim 1, wherein said inner tubular member comprises at least

one of said at least two cameras attached to said elongated inner shaft.

4. The delivery device of claim 3, wherein one of said at least two cameras is attached to
said distal tip.
5. The delivery device of claim 3, wherein one of said at least two cameras is attached to

said distal tip and one of said at least two cameras is attached to said outer surface.

6. The delivery device of claim 5, wherein said at least one sheath is a wrap.

7. The delivery device of claim 1, wherein said at least one sheath comprises a first
sheath and a second sheath, said first sheath comprises a first distal end, a first proximal end,
a first outer surface and a first channel extending between said first distal end and said first
proximal end, said first channel defining a first inner wall, said second sheath comprises an
clongated shaft, a second proximal end, a second distal end, a second outer surface and a

second longitudinal channel through the elongate second shaft defining a second inner wall

12
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of the second sheath, said second sheath extends within said channel, said prosthesis

extending within said second channel.

8. The delivery device of claim 7, wherein said stent is juxtaposingly disposed to a distal

portion of the second inner wall.

9. The delivery device of claim 8, wherein one of said at least two camera is attached to

said second sheath and formed from said second outer surface.

10.  The delivery device of claim 9, wherein one of said at least two camera is attached to
said first sheath and incorporated into said first outer surface, and said at least two cameras

are located in proximity to said first distal end and said second distal end.

11.  The delivery device of claim 10, wherein one of said at least two cameras is attached

to said distal tip of said inner tubular member.

12.  The delivery device of claim 1, further comprising an illumination system integrated

into said delivery system adjacent each of said at least two cameras.

13.  The delivery device of claim 1, further comprising an illumination system integrated

into said second outer surface of said second sheath.
14.  The delivery device of claim 13, wherein said illumination system comprises an

optical fiber along the length of said second sheath and said optical fiber terminating at said

second outer surface.
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15. A stent delivery device comprising:

at least one sheath removably covering a stent therein, said at least one sheath
includes a distal end, a proximal end, an outer surface and a channel extending between said
distal end and said proximal end, said channel defining an inner wall;

said stent extending in a compressed state within said channel;

an inner tubular member slidably extending through said stent, said inner tubular
member comprising an elongated inner shaft with a distal tip at one end; and

at least two cameras engaged to said delivery device.

16. A method for intraluminally positioning a prosthesis comprising:

providing a delivery device comprising at least one sheath removably covering a
prosthesis therein, said at least one sheath includes a distal end, a proximal end, an outer
surface and a longitudinal channel extending between said distal end and said proximal end,
said channel defining an inner wall, said prosthesis extending in a compressed state within
said longitudinal channel, an inner tubular member slidably extending through said
prosthesis, said inner tubular member comprises an elongated inner shaft with a distal tip at
one end, and at least two cameras engaged to said delivery device;

activating said at least two cameras to provide images during positioning of said
prosthesis;

positioning said delivery device within a body lumen; and

slidably retracting said at least one sheath relative to the inner tubular member to
uncover said prosthesis and allow said prosthesis to radially expand against a wall of body

lumen.

17. A method according to claim 16, wherein said step of providing comprises providing
an illumination system attachable to said delivery device, the method further comprising
activating said illumination system to provide illumination within said body lumen during

positioning of said prosthesis.

18. The method according to claim 16, wherein said step of activating comprises

supplying power to said at least two cameras.

14
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19.  The method according to claim 16, further comprising advancing the inner member in

an opposite direction of said at least one sheath to push said prosthesis out from said delivery

device.

20. The method according to claim 16, wherein one of said at least two cameras is
integrally formed from said at least one sheath and another of said at least two cameras is

integrally formed from said inner member.
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