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ABSTRACT

This invention may be directed to an endoscopic device. The
endoscopic device comprising an elongate member having a
distal end, and a cap positioned at the distal end. The cap may
have a proximal end and a distal end. The proximal end may
define at least one recess that does not extend through the cap
to the distal end of the cap. The endoscopic device may
further include at least one illumination device disposed in the
at least one recess.
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FIG. 5
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ENDOSCOPIC SYSTEM FOR OPTIMIZED
VISUALIZATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority from
U.S. Provisional Application No. 61/562,142, filed Nov. 21,
2011, which is herein incorporated in its entirety.

FIELD OF THE INVENTION

[0002] Embodiments of the present disclosure relate to an
endoscopic system. In particular, exemplary embodiments of
the present disclosure relate to endoscopic devices of the
endoscopic system for optimized visualization. Embodi-
ments of the present disclosure also cover methods of using
such devices.

BACKGROUND OF THE INVENTION

[0003] An endoscope is a flexible device introduced into
the body for diagnostic and/or therapeutic purposes. Typi-
cally, these devices are inserted into the body through an
opening (a natural opening or an incision), and are delivered
to a work site inside the body through a body cavity. Gener-
ally, such devices include an illumination device to illuminate
afield of view at the work site, and an imaging device to allow
a surgeon to see the work site from outside the body and
remotely operate the endoscope to perform a desired diag-
nostic/therapeutic procedure at the work site.

[0004] In reusable endoscopes, a diffusing lens may be
provided with the [llumination device at the distal end of the
endoscope to project light evenly over the entire visualization
field. Due to the differences in proximities, and other light
reflecting characteristics of different locations within the field
of view of the work site (such as, for example, differences in
reflectivity of muscle and tissue), these different locations
may appear to be [lluminated differently. For instance, some
of these locations may appear to be oversaturated with light
while other locations may appear to be insufficiently illumi-
nated. The variation in illumination may make visualization
of the work site difficult, and may therefore be undesirable.
With small bore endoscopes, the cost of implementing a
diffusing lens for even distribution of light may be high.
While this cost may be less of an issue with reusable endo-
scopes where the cost can be amortized due to repeated usage,
this cost may be prohibitively high in the case of disposable
endoscopes. Therefore, the present disclosure is directed to
systems and methods to optimize visualization by controlling
distribution of light in a field of view within the body from
outside the body.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present disclosure are directed
to endoscopic systems, devices, and methods that obviate one
or more of the limitations discussed above.

[0006] One embodiment of the disclosure is directed to an
endoscopic device. The endoscopic device may include an
elongate member having a distal end, and a cap positioned at
the distal end. The cap may have a proximal end and a distal
end. The proximal end may define at least one recess that does
not extend through the cap to the distal end of the cap. The
endoscopic device may also include at least one illumination
device disposed in the at least one recess.
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[0007] Invarious embodiments, the endoscopic device may
include one or more of the following additional features:
wherein the cap includes a translucent material; wherein the
cap is filled with material configured to scatter light; wherein
the at least one illumination device is an optical fiber; wherein
the cap includes an opening extending from the proximal end
of'the cap to the distal end of the cap, and wherein a lighting
device is disposed in the opening; wherein the lighting device
is an optic fiber configured to provide down field illumina-
tion; further including an imaging device at the distal end of
the elongate member; wherein the imaging device is received
in a viewing port of the cap; and wherein the cap includes a
rim that extends over the distal end of the elongate member.
[0008] Another embodiment of the disclosure is directed to
a cap for an endoscopic device. The cap may include a body
defining a lumen extending through the body from a proximal
end of the body to a distal end of the body. The cap may
further include at least one recess extending into the body
from a proximal end to a position within the body.

[0009] Invarious embodiments, the cap may include one or
more of the following additional features: wherein the body is
filled with material so as to diffuse light; wherein the body is
translucent; wherein the at least one recess is arranged at a
periphery of the body; wherein the at least one recess has a
diameter that is smaller than a diameter of the lumen; further
including at least one cooling channel; further including a
viewing port extending from the proximal end of the body to
the distal end of the body.

[0010] Another embodiment of the disclosure is directed to
a method of using an endoscopic device. The method may
include inserting a distal portion of an endoscopic device into
abody. The endoscopic device may include an elongate mem-
ber having a distal end. A cap may be positioned at the distal
end ofthe elongate member. The cap may have a proximal end
and a distal end. The proximal end may define one or more
recesses that do not extend through the cap to the distal end.
One or more illumination devices may be disposed in the one
or more recesses. The method may also include positioning
the distal portion of the endoscopic device proximate a work
site within the body and activating the one or more illumina-
tion devices to provide diffused illumination at the worksite.
[0011] In various embodiments, the method may include
one or more of the following additional features: wherein the
endoscopic device further includes a lighting device disposed
in an opening of the cap to provide down field illumination;
wherein the cap is filled with material configured to scatter
light; wherein the cap is translucent; wherein the endoscopic
device further includes an imaging device, and further includ-
ing activating the imaging device to view the work site.
[0012] Additional objects and advantages of the disclosure
will be set forth in part in the description which follows, and
in part will be obvious from the description, or may be learned
by practice of the disclosure. The objects and advantages of
the disclosure will be realized and attained by means of the
elements and combinations particularly pointed out in the
appended claims.

[0013] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the dis-
closure, as claimed.

[0014] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
embodiments of the disclosure and together with the descrip-
tion, serve to explain the principles of the disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG.1illustrates an endoscopic system including an
endoscopic device, according to an embodiment of the dis-
closure;

[0016] FIG.2 is an exploded view of a distal portion of the
endoscopic device having a cap, according to a first embodi-
ment of the disclosure;

[0017] FIG.3A is adistal end view of the cap, according to
a first embodiment of the disclosure;

[0018] FIG.38isaproximal end view of the cap, according
to a first embodiment of the disclosure;

[0019] FIG. 4A is a perspective view of the distal portion of
the endoscopic device, according to a first embodiment of the
disclosure;

[0020] FIG. 48 is a longitudinal cross-section of the distal
portion, according to a first embodiment of the disclosure;
[0021] FIG. 5is a schematic view of an embodiment of the
endoscopic device during an exemplary endoscopic proce-
dure;

[0022] FIG. 6 is an exploded view of a distal portion of the
endoscopic device having a cap, according to a second
embodiment of the disclosure;

[0023] FIG.7A is a distal end view of the cap, according to
a second embodiment of the disclosure;

[0024] FIG.78isaproximal end view of the cap, according
to a second embodiment of the disclosure;

[0025] FIG. 8A is a perspective view of the distal portion of
the endoscopic device, according to a second embodiment of
the disclosure; and

[0026] FIG. 8B is a longitudinal cross-section of the distal
portion, according to a second embodiment of the disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0027] Reference will now be made in detail to exemplary
embodiments of the disclosure, examples of which are illus-
trated in the accompanying drawings. Whenever possible, the
same reference numbers will be used throughout the draw-
ings to refer to same or like parts.

[0028] FIG. 1 illustrates an exemplary endoscopic system
10 and related components. The exemplary endoscopic sys-
tem 10 may be used for therapeutic and/or diagnostic endo-
scopic procedures. The phrase “endoscopic procedure” is
broadly used to indicate any medical procedure that may be
performed by inserting an endoscope, laparoscope, guide
tube, catheter, or any such medical device into the body
through any natural, surgical, percutaneous, or other opening
in the body. The term “endoscopic system” is also used
broadly to include all components and systems that may be
used for the endoscopic procedure. In the exemplary embodi-
ment, the components of endoscopic system 10 may include
a control device 12, a display 14 which may be connected to
control device 12, an illumination control system 16, a fluid
and/or vacuum source 17, and an endoscopic device 18. Con-
trol device 12 and fluid source 17 may be connected to endo-
scopic device 18 by way of a wire or a cable 204, and fluid
conduit 19, respectively. [llumination control system 16 may
be connected to endoscopic device 18 by way of a lighting
device 22 and one or more illumination devices 23. Endo-
scopic device 18 may have a distal portion 25 configured to be
positioned at a worksite in a body cavity.

[0029] Endoscopic device 18 may include an eclongate
member 24 having a proximal end 26 and a distal end 28. For
purposes of this disclosure, “proximal” refers to the end
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closer to the device operator during use, and “distal” refers to
the end further from the device operator during use. A handle
portion 30 may be disposed at proximal end 26 of elongate
member 24, and a cap 32 may be positioned at distal end 28 of
elongate member 24. Handle portion 30 may be any known,
suitable handle. Cap 32 may provide diffused illumination at
the worksite.

[0030] FIG. 2 is an exploded view of distal portion 25 of
endoscopic device 18. Elongate member 24 may be a flexible
tube, made from any suitable biocompatible material known
to one of ordinary skilled in the art having sufficient flexibility
to traverse a body cavity. Such materials may include, but are
not limited to, rubber, silicon, synthetic plastic, stainless
steel, metal-polymer composites, and metal alloys of nickel,
titanium, copper cobalt, vanadium, chromium, and iron. In
one embodiment, the material forming elongate member 24
may be a superelastic material such as nitinol, which is a
nickel-titanium alloy. In some embodiments, elongate mem-
ber 24 may include layers of different materials and reinforce-
ments. Elongate member 24 may have any cross-sectional
shape and/or configuration and may be any desired dimension
that can be received in a body cavity. In some embodiments,
elongate member 24 may be made of, or coated with, a poly-
meric or lubricious material to enable endoscopic device 18 to
pass through a body cavity with ease. It is contemplated that
endoscopic device and/or elongate member 24 may be steer-
able and may have areas of different flexibility or stiffness
(e.g., to promote steerability).

[0031] Elongate member 24 may include one or more
lumens extending proximally from distal end 28 to proximal
end 26. It is to be understood that lumens may have any size,
cross-sectional area, shape, and/or configuration. In some
embodiments, lumens may be extruded in elongate member
24. Lumens may provide access to instruments at proximal
end 26 that may aid in performing desire medical procedures
at a worksite within a body cavity. These lumens may include
one or more of, among others, a working lumen 34, an irri-
gation lumen 36, and an aspiration lumen 38. In addition,
elongate member 24 may include a first lumen 40 and a
second lumen 42. First lumen 40 may be configured to receive
lighting device 22, and second lumen 42 may be configured to
receive illumination device 23.

[0032] An imaging device 20 may be embedded into elon-
gated member 24 and mounted on distal end 28 of elongate
member 24. Imaging device 20 may include a camera, lens,
digital imaging chip, or other image receiving device, which
may transmit signals using wire or cable 20a (fiber optic or
another type of cable) within elongate member 24. In some
embodiments, image signals from imaging device 20 may be
processed by control device 14 before being directed to dis-
play device 16. It is also contemplated that, in some systems,
control device 14 may also direct a control signal to imaging
device 20 to control various aspects of its operation. In some
embodiments, in addition to, or in place of imaging device 20
fixed to distal end 28, a second imaging device may be deliv-
ered to distal end 28 through working lumen 34 of elongate
member 24. In those embodiments, the second imaging
device may be movable relative to elongate member 24.
[0033] Cap 32 may be positioned at distal end 28 of elon-
gate member 24, and coupled to distal end 28 of clongate
member 24. In some embodiments, cap 32 may be integral
with distal end 28 of elongate member 24, while in other
embodiments, cap 32 may be a part separate from distal end
28 of elongate member 24. In those embodiments, cap 32 may
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be secured to distal end 28 of elongate member 24 by, for
example, an interference fit, a snap fit, threads, or any other
securing device known to those skilled in the art. Cap 32 may
have any useful shape to aid with procedures, delivering of
light, and/or diffusing light. For example, cap 32 may be
cylindrical, bulbous, and may have angled surfaces. An outer
rim 44 of cap 32 may extend over distal end 28 of elongate
member 24. In some embodiments, rim 44 may be rounded or
have beveled edges to provide increased patient comfort and
to reduce the chance of injury to the patient. Cap 32 may be
made of a translucent plastic material by any suitable method
including, for example, injection molding, machining, or
lithography. In one embodiment, cap 32 may be made an
acrylic polymer filled with TiO2. The acrylic material may
create a scatter effect to light that enters cap 32. Scattering
may be facilitated in any number of other ways known in the
art, including fillers, opaque materials, bubbles, diffusing or
opaque coatings, or surface treatments or patterns.

[0034] Cap 32 may have a distal end 46 and a proximal end
48. FIG. 3A illustrates distal end 46 of cap 32, and FIG. 3B
illustrates proximal end 48 of cap 32. As shown in FIGS. 3A
and 3B, cap 32 may define a plurality of ports extending
through proximal end 48 and distal end 46 of cap 32. Ports
may have any size, cross-sectional area, shape, and/or con-
figuration. In the exemplary embodiment, ports may include
one or more of, among others, a working port 34a, an irriga-
tion port 364, an aspiration port 38q, a viewing port 50, and a
light port 40a. Proximal end 48 of cap 32 may also include a
recess 52 formed in cap 32. Recess 52 may terminate within
cap 32 and may not extend through to distal end 46.

[0035] Referring to FIGS. 4A and 4B, working port 34a
may be in communication with working lumen 34, and may
be configured to deliver an endoscopic instrument or device
(not shown) to the work site. The endoscopic instrument may
include any tool that is configured to perform a desired func-
tion at the work site while being remotely controlled by an
actuation device from outside the body. The endoscopic
instrument may be configured as an end effector attached at a
distal end of an endoscopic instrument. Irrigation port 36a
may be in communication with irrigation lumen 36, and may
be configured to deliver fluids from fluid source 17 to the
worksite. Aspiration port 384 may be in communication with
aspiration lumen 38, and may be configured to facilitate suc-
tion and/or fluid flow at the worksite.

[0036] Viewing port 50 may be aligned with imaging
device 20. Imaging device 20 may be adjacent to, flush with,
or protruding from viewing port 50. In some embodiments,
imaging device 20 may move relative to viewing portion 50.
Lighting device 22 may be disposed within first lumen 40 of
elongate member 24, and may be adjacent to, flush with, or
protruding from light port 40a of cap 32. In some embodi-
ments, lighting device 22 may be movable relative to first
lumen 40 and light port 40a of cap 32. [llumination device 23
may be disposed within second lumen 42 of elongate member
24. [llumination device 23 may terminate in recess 52 of cap
32 (FIG. 4B). lllumination device 23 may be movable relative
to second lumen 42 so that illumination device 23 may be
positioned at the distal end 28 of elongate member 24 or in
recess 52 of cap 32. It is contemplated that cap 32 may
accommodate multiple light sources, imaging source, etc.
[0037] In some embodiments, lighting device 22 and/or
illumination device 23 may comprise (glass or plastic) fiber
optic cables, which extend from distal end 28 of clongate
member-to proximal end 26 of elongate member 24. In other

May 23, 2013

embodiments, lighting device 22 or illumination device 23
may comprise a light source such as, for example, a bulb, an
LED, or alight guide. In yet other embodiments, lighting may
be provided as a combination of sources (e.g., illumination
device may comprise a light fiber and lighting device may
comprise an LED). While a single lighting device 22 and
illumination device 23 are discussed, it is contemplated that
any number of lighting or illumination devices may be used.

[0038] Lighting device 22 and illumination device 23 may
direct light to cap 32 from illumination control system 16
(FIG. 1). llumination control system 16 may include light
source, control electronics, and associated control algorithms
that operate cooperatively to modulate the amount of light
directed to lighting device 22 and illumination device 23. In
one embodiment, illumination control system 16 may include
a single light source with individual lenses, irises, and/or
filters to modulate the amount of light directed to lighting
device 22 and illumination device 23. Any optical arrange-
ment known in the art may be used to split the light from the
single light source into multiple beams having different char-
acteristics and direct each beam through the individual illu-
mination devices. In other embodiments, illumination control
system 16 may include different light sources for lighting
device 22 and illumination device 23. The light sources may
be, for example, a LED, a Xenon lamp, or another known light
source.

[0039] In some embodiments, illumination control system
16 may include a control algorithm to adjust the illumination
at the work site automatically. This control algorithm may
include software codes that analyze the images from imaging
device 20 and automatically control the intensity of light in
each of lighting device 22 and illumination device 23. Insome
embodiments, the illumination control system 16 may be
configured to “learn” from each illumination adjustment
operation and improve over time.

[0040] In applications involving disposable endoscopes,
illumination control system 16 may form the capital equip-
ment that may be used along with a disposable endoscope.
Since the illumination control system 16 may be reused with
different disposable endoscopes, the sensitivity of cost of the
illumination control system 16 to the application may be low.

[0041] Referring to FIG. 5, endoscopic device 18 may be
inserted into a body cavity and positioned adjacent a work
site. Inthe illustrated embodiment, endoscopic device 18 may
be inserted into stomach 60 through the esophagus 62, and
positioned in stomach 60 such that distal end 23 of endo-
scopic device 18 may be positioned proximate a work site 64
on stomach wall 66. A proximal end 26 (not shown in FIG. 5)
of elongate member 24 of endoscopic device 18 may extend
out of the body of the patient and may be controlled to per-
form the desired operations at the distal end 28 of elongate
member 24. It should be emphasized that the medical proce-
dure illustrated in FIG. 5 is exemplary only, and that endo-
scopes of the current disclosure may be applied to any endo-
scopic application known in the art.

[0042] After distal portion 25 is disposed at worksite 64,
imaging device 20 may be activated so that a user may view
work site 64. Lighting device 22, positioned in illumination
port 40a, may then be activated to emit a distally directed path
of light and provide distal field illumination. [llumination
device 23 (not shown in FI1G. 5) may be activated to emit light
into cap 32. Cap 32 may made from a translucent material
such as, for example, an acrylic filled with TiO2 that may
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scatter light as light enters cap 32, causing cap 32 to glow. In
this manner, cap 32 may provide diffused, near field illumi-
nation.

[0043] It is contemplated that, in all embodiments, cap 32
may further comprise cooling channels in addition to or in
place of irrigation lumen 36 and aspiration lumen 38 to help
offset any heat created by lighting device 22, illumination
device 23, and/or imaging device 20. Fluid may be directed
through the cooling channels in cap 32 and out may be
expelled either distally of cap 32 or at proximal end 26 of
elongate member 24.

[0044] A user may control light directed through lighting
device 22 and illumination device 23 independently via illu-
mination control system 16 to optimize visualization. A user
may also independently control the characteristics of the light
directed to each of lighting device 22 and illumination device
23. The characteristics may include intensity, wavelength,
polarization, color, frequency, phase or any other character-
istic that can vary the level of illumination directed through
each of lighting device 22 and illumination device 23.
[0045] FIG. 6 illustrates a distal portion 255 of endoscopic
device 18, in accordance with another embodiment of the
present disclosure. Elongate member 245 may include one or
more lumens extending proximally through distal end 286
and its proximal end (not shown). Like FIG. 2, these lumens
may include one or more of, among others, a working lumen
34, an irrigation lumen 36, an aspiration lumen 38, and a first
lumen 40. In addition, elongate member 245 may include one
or more second lumens 42. In the exemplary embodiment,
elongate member 245 may include four second lumens 424,
425, 42¢, and 42d that receive four illumination devices 23a,
235, 23¢, and 23d, respectively. It is contemplated that a
greater or lesser number of illumination devices 23 may be
provided.

[0046] Cap 325 may be positioned at distal end 285 of
elongate member 245, and extend distally from distal end 285
of elongate member 245. Cap 325 may be made of a translu-
cent plastic material by any suitable method including, for
example, injection molding or machining. In one embodi-
ment, cap 326 may be made an acrylic polymer filled with
TiO,. The acrylic material may create a scatter effect to light
that enters cap 3254. Scattering, however, may be facilitated in
any number of other ways known in the art, including fillers,
opaque materials, bubbles, diffusing or opaque coatings, sur-
face treatments or patterns.

[0047] Cap 326 may have a distal end 465 and a proximal
end 48b. FIG. 7A illustrates distal end 465 of cap 3256, and
FIG. 7B illustrates proximal end 485 of cap 325. As shown in
FIGS. 7A and 7B, cap 3256 may define a plurality of ports
extending through proximal end 485 and distal end 465 of cap
32b. Like cap 32, cap 325 may include a working port 34a, an
irrigation port 364, an aspiration port 38a, a viewing port 50,
and a light port 40q. In this embodiment, however, proximal
end 4856 of cap 325 may have one or more recesses 52 formed
in cap 32 that terminate within cap 32 and do not extend
through to distal end 46. In the exemplary embodiment, cap
32bhas four recesses 52a, 525, 52¢, and 52d that are arranged
on the periphery of cap 32. Recesses 52a, 525, 52¢, and 52
may form any arrangement on proximal end 485 of cap 325.
It is to be understood that the number of recesses may corre-
spond to the number of illumination devices.

[0048] Referring to FIGS. 8A and 8B, lighting device 22
may be disposed within first lumen 40 of elongate member
245 and may be adjacent to, flush with, or protruding from
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light port 40a. Lighting device 22 may be configured to emit
a distally directed path of light to provide down field illumi-
nation. [llumination devices 23a, 235, 23¢, and 234 may be
disposed within second lumens 42a, 42b, 42¢, and 42d of
elongate member 245, and may terminate in recesses 52q,
52b, 52¢, and 52d formed in cap 324. Illumination devices
23a, 23b, 23¢, and 234 may be configured to emit light into
cap 325. In this manner, cap 326 may provide diffused, near
field illumination.

[0049] In this embodiment, lighting device 22 and illumi-
nation devices 23a, 235, 23¢, and 234 may be optic fibers.
Ilumination devices 23a, 235, 23¢, and 23d may be smaller
fibers and lighting device 22 may be a larger optic fiber.
Characteristics of the light emitted by illumination devices
23a, 23b, 23¢, and 234 may be individually varied by illumi-
nation control system 16. For instance, the intensity of the
light emitted by each of illumination devices 23a, 235, 23c,
and 23d may be varied individually by illumination control
system 16. In other embodiments, the characteristic of light
that is varied by illumination control system 16 may include
a wavelength of the light directed through each of illumina-
tion devices 23a, 235, 23¢, and 23d.

[0050] Insome additional and/or alternative embodiments,
lighting device 22 may be operatively coupled with an adjust-
able diffusing lens or other adjustable lens membranes. In
these embodiments, a characteristic of the light emitted by
lighting device 22 may be changed by selectively activating
the diffusing lens or lens membrane associated with that
lighting device 22. The diftusing lens or lens membrane may
be selectively activated by any means, such as, for example, a
pressure may be applied to the lens membrane to change its
optical properties, and therefore, a characteristic of light pass-
ing through the membrane. A pressure may be applied to the
lens membrane by applying an electric current to the mem-
brane.

[0051] In some embodiments, the lenses may be indepen-
dently controlled to aim light at or away from a particular
point, direct, focus, obscure, and/or change a characteristic of
the light (for example, frequency, etc.). In some embodi-
ments, a lens or another optical member associated with an
illumination device may be biased to provide more (or less)
illumination to a region of work site 64 illuminated by that
lighting device 22. In some embodiments, the illumination
control system 16 may vary a cant or tilt of an optic fiber (or
another illumination device) relative to a longitudinal axis of
the endoscopic device 18 to vary a characteristic of light
delivered to work site 64 through that fiber. The cant of the
fiber optic may be changed by advancing or retracting wedges
or other positioning mechanisms associated with that fiber.
Alternatively, the cap may have angled ports to direct light
device outward or inward. In some embodiments, one or more
light sensors could be used in addition to, or as, cameras.
These light sensors may assist in automatically or manually
adjusting the illumination effect. In these embodiments, the
cap may have any number of lumens and recesses.

[0052] It is contemplated that in any of the embodiments
described above, the cap may, alternatively, opaque and may
include one or more portions that are transparent or translu-
cent. For example, the cap may be entirely opaque and
include one or more transparent or translucent lenses or win-
dows formed therein relatively adjacent one or more of the
lumens in the elongate member. For example, it is contem-
plated that the cap may include a transparent or translucent
lens or window within the recess such that light emitted from
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an illumination device disposed within the recess of the cap
may pass through the lens or window and thus through cap
and may illuminate a work space. Alternatively, the cap may
be translucent and/or may include material configured to
scatter light, and may additionally include one or more trans-
parent portions, e.g., lenses or windows to selectively allow
emitted light to pass through the cap.

[0053] Other embodiments of the disclosure will be appar-
ent to those skilled in the art from consideration of the speci-
fication and practice of the invention disclosed herein. It is
intended that the specification and examples be considered as
exemplary only, with a true scope and spirit of the invention
being indicated by the following claims.

What is claimed is:

1. An endoscopic device comprising:

an elongate member having a distal end;

acap positioned at the distal end, the cap having a proximal

end and a distal end, the proximal end defining at least
one recess that does not extend through the cap to the
distal end of the cap; and

at least one illumination device disposed in the at least one

recess.

2. The device of claim 1, wherein the cap includes a trans-
lucent material.

3. The device of claim 1, wherein the cap is filled with
material configured to scatter light.

4. The device of claim 1, wherein the cap is opaque and
includes a transparent portion in the recess.

5. The device of claim 1, wherein the cap includes an
opening extending from the proximal end of the cap to the
distal end of'the cap, and wherein a lighting device is disposed
in the opening.

6. The device of claim 5, wherein the lighting device is an
optic fiber configured to provide down field illumination.

7. The device of claim 1, further including an imaging
device at the distal end of the elongate member, wherein the
imaging device is received in a viewing port of the cap.

8. The device of claim 1, wherein the cap includes a rim that
extends over the distal end of the elongate member.
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9. A cap for an endoscopic device, comprising:

a body defining a lumen extending through the body from
a proximal end of the body to a distal end of the body;
and

at least one recess extending into the body from a proximal
end to a position within the body.

10. The cap of claim 9, wherein the body is filled with

material so as to diffuse light.

11. The cap of claim 9, wherein the body is translucent.

12. The cap of claim 9, wherein the at least one recess is
arranged at a periphery of the body.

13. The cap of claim 9, wherein the at least one recess has
a diameter that is smaller than a diameter of the lumen.

14. The cap of claim 9, further including at least one cool-
ing channel.

15. The cap of claim 9, further including a viewing port
extending from the proximal end of the body to the distal end
of the body.

16. A method of using an endoscopic device, comprising:

inserting a distal portion of an endoscopic device into a
body, the endoscopic device including:

an elongate member having a distal end;

a cap positioned at the distal end of the elongate member,
the cap having a proximal end and a distal end, the
proximal end defining at least one recess that does not
extend through the cap to the distal end; and

at least one illumination device disposed in the at least one
recess;

positioning the distal portion of the endoscopic device
proximate a work site within the body; and

activating the at least one illumination device to provide
diffused illumination at the worksite.

17. The method of claim 16, wherein the endoscopic device
further includes a lighting device disposed in an opening of
the cap to provide down field illumination.

18. The method of claim 17, wherein the cap is filled with
material configured to scatter light.

19. The method of claim 17, wherein the cap is translucent.

20. The method of claim 17, wherein the endoscopic device
further includes an imaging device, and further including
activating the imaging device to view the work site.
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