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(57) ABSTRACT

The inventive subject matter is generally directed to an illu-
mination system for staged illumination in an endoscopic
procedure. The inventive system generally includes an illu-
mination apparatus supporting a light source that is config-
ured for removable assembly with an endoscope. The assem-
bly is configured for insertion into a natural or artificial
passageway in a body. The illumination apparatus has one or
more light sources providing a first, relatively high level of
illumination suitable for imaging a first, relatively large target
area, either alone or in combination with a light source for the
endoscope, and after removal of the illumination apparatus
from the assembly, the endoscope provides a second rela-
tively lower level of illumination suitable for imaging a rela-
tively small target area.
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ENDOSCOPIC ILLUMINATION SYSTEM,
ASSEMBLY AND METHODS FOR STAGED
ILLUMINATION OF DIFFERENT TARGET

AREAS

BACKGROUND

[0001] The inventive subject matter described herein is
generally related to the field of medical endoscopy and in
particular to illumination systems for endoscopes.

[0002] In minimally invasive surgery and medical proce-
dures, endoscopes are intracorporeally placed into natural or
artificial passages. channels, and cavities of a patient, which
may be a human or an animal. The more narrow an intended
passageway or target site, the smaller the imaging system and
illumination system must be to avoid trauma and invasiveness
from the endoscopic system. Therefore, endoscopy systems
generally have miniaturized imaging and illumination sys-
tems to allow for insertion to a target site. Because of the tiny
size of the imaging systems and the insufficiency of light in
the target site, illumination systems must be associated with
imaging systems so that sufficient light is delivered to a target
site.

[0003] Unfortunately, illumination systems that are effec-
tive at illuminating a small target site may not provide suffi-
ciently bright or dispersed light for a larger target area. There-
fore, in some procedures where there is a need to inspect or
view variably-sized target sites, different endoscopic system
must be used to provide target-specific illumination levels.
This is problematic because using extra equipment means
extra steps, extra risk of infection and trauma, extra costs, and
extra burden on operating room spaces and resources.
[0004] One case that illustrates the foregoing problems is
related to ureteroscopic procedures. A ureteroscope is rela-
tively small so that it can get into tiny places, such as the small
cavity of the ureter. The ureteroscope carries its own illumi-
nation source on its insertion end that is capable of illuminat-
ing the small cavity of the ureter and the renal pelvis. How-
ever, because of the small size of the ureteroscope, its
illumination system does not sufficiently illuminate the larger
bladder cavity, which it must negotiate on its way to the ureter.
Therefore, currently, physicians performing a ureteroscopic
exam or procedure must first use a relatively larger endo-
scope, called a cystoscope, to examine the bladder and access
the ureteral orifice for placement of a guidewire. A cystoscope
is used instead of the ureteroscope because it outputs rela-
tively high illumination levels specific to visualize the rela-
tively large bladder cavity. Once the guidewire has been
placed, the cystoscope is removed. A ureteroscope is then
placed on the guidewire, passed along the guidewire past the
ureteral orifice, and used for the remainder of the procedure.
The problem with this method is that the cystoscope and all of
the attendant equipment required (light cable, different con-
trol box, other accessories) are used for a brief time during the
procedure and then must take up a significant amount of'space
on the equipment table behind the physician. This also
requires additional sterilization cycles for the cystoscopic
equipment, even though it is only used for a short time.
[0005] Accordingly there is a need for improved endo-
scopic illumination systems that overcome the prior art by
providing for staged illumination of different target areas
having different illumination needs in an endoscopic proce-
dure. There is also a need for more efficient systems that
eliminate the extra equipment, steps, resources, risks, and
costs associated with multiple endoscopic systems being used
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in a single medical or surgical procedure, such as the cysto-
scopic inspection that is now associated with a ureteroscopic
procedure.

SUMMARY

[0006] The inventive subject matter overcomes the disad-
vantages in the prior art by providing illumination systems,
assemblies, and methods for staged illumination in an endo-
scopic procedure of different target areas having different
illumination needs and which may also have different size
constraints. The inventive subject matter requires use of only
asingle endoscope and is thereby eliminates the inefficiencies
in the prior art. In certain embodiments, the inventive subject
matter provides a replacement for the cystoscope that allows
the physician to use the ureteroscope for inspecting both the
bladder and ureter/renal areas.

[0007] To refer to parts of the illumination system, the
following convention will be adopted. The direction towards
the endoscope handle, conventionally known as the proximal
end, will be referenced as the “handle end” for simplicity
whether referring to the endoscope, or a part fitting over the
endoscope or within the working channel of the endoscope.
The direction towards the insertion into the body, known
conventionally as the distal end, will be referenced as the
“insertion end” for simplicity whether referring to the endo-
scope, or a part fitting over the endoscope or within the
working channel of the endoscope.

[0008] The inventive subject matter is generally directed to
an illumination system for staged illumination in an endo-
scopic procedure. The inventive system generally includes an
illumination apparatus supporting a light source that is con-
figured for removable assembly with an endoscope. The
assembly is configured for insertion into a natural or artificial
passageway in a body, and the illumination apparatus and
endoscope are arranged so as to allow the illumination system
to illuminate a target site and for an imaging system for the
endoscope to receive the reflected light. The illumination
apparatus has one or more light sources providing a first,
relatively high level of illumination suitable for imaging a
first, relatively large target area, either alone or in combina-
tion with a light source for the endoscope, and after removal
of the illumination apparatus from the assembly, the endo-
scope provides a second relatively lower level of illumination
suitable for imaging a relatively small target area.

[0009] 1In the foregoing embodiment, the illumination
apparatus may further include an opening near the handle end
to fit the endoscope and hold the handle end of the illumina-
tion apparatus fixedly relative to the endoscope. The endo-
scope may further include a Luer-type fitting and the opening
to fit the endoscope may fit by surrounding the Luer-type
fitting. The opening may include a breakable tab that breaches
the opening when the breakable tab is broken.

[0010] Inonepossible embodimentin whichtheendoscope
is aureteroscope, the light source is supported on the insertion
end of an access sheath. The endoscope is placed in the access
sheath and the assembly is inserted in the passageway leading
to the target area. This assembly enables additional light to be
provided from the sheath’s larger diameter, which makes the
entire field of vision in the target area brighter and clearer. In
addition, the semi-rigid structure of the sheath facilitates
access to the ureteral orifice for the placement of the
guidewire.

[0011] In one possible embodiment, a method of staged
illumination in an endoscopic procedure comprises: intro-
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ducing an endoscope comprising an endoscope light source
and an illumination apparatus comprising an illumination
apparatus light source into a body through a passageway;
illuminating a target site within the body using both the endo-
scope light source and the illumination apparatus light
source; wherein the endoscope light source alone would not
have been sufficient to illuminate the target site; and wherein
a second endoscope is not used.

[0012] These and other embodiments are described in more
detail in the following detailed descriptions and the figures.
[0013] Theforegoing is not intended to be an exhaustive list
of embodiments and features of the inventive subject matter.
Persons skilled in the art are capable of appreciating other
embodiments and features from the following detailed
description in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The following figures show embodiments according
to the inventive subject matter, unless noted as showing prior
art.

[0015] FIG. 1 is a schematic view of one possible embodi-
ment of an illumination apparatus having a light source for
use with an endoscope.

[0016] FIG. 2 is a schematic view of one possible embodi-
ment of an endoscope for use with the illumination apparatus
of FIG. 1.

[0017] FIG. 3 is a distal end view of the illumination appa-
ratus of FIG. 1.
[0018] FIG. 4 illustrates one possible environment for use

of the inventive subject matter, namely a bladder, kidneys and
interconnecting ureter, with a flexible ureteroscope placed
through the anatomical areas.

[0019] FIG.5isacutaway perspective view of an assembly
of an access sheath and an endoscope according to one pos-
sible embodiment.

[0020] FIG. 6 is a cutaway perspective view of the same
assembly of an access sheath and an endoscope according to
the embodiment shown in FIG. 5.

[0021] FIG. 7 shows an example light source cone that is
installed on an endoscope, which in this case is a flexible
ureteroscope.

[0022] FIG. 8 shows an illumination apparatus, in this case
abladder access sheath, being installed on a proximal portion
of the endoscope of F1IG. 7.

DETAILED DESCRIPTION

[0023] Representative embodiments according to the
inventive subject matter are shown in FIGS. 1-8, wherein the
same or generally similar features share common reference
numerals. The inventive subject matter is generally directed
to illumination systems, assemblies, and methods of use and
manufacture for staged illumination in an endoscopic proce-
dure of different target areas having different illumination
needs and which may have different size constraints.

[0024] As used herein, “light emission device” means a
source of emission that directly or indirectly emits light in a
wavelength usable with an image sensor such as a conven-
tional CCD or CMOS sensor used in medical, endoscopic
imaging, including visible, infrared, and/or ultraviolet fre-
quencies. Some examples of possible light emission devices
are LEDs, OLEDs, and laser diodes. The light emission
device may provide continuous or pulsed emission. As used
herein, “light source” means the output window on the inser-

Mar. 10, 2011

tion end of an apparatus or instrument inserted in to a body.
For example, one or more light emission devices can be
located at the handle end of an illumination apparatus and
arranged as a light source at the insertion end. As another
example, the light emission devices may be located at the
insertion end and serve as light sources at the insertion end. As
yet another example, the light emission devices may be
located on the endoscope and provide light to light sources at
the insertion end of the illumination apparatus. As used
herein, a “light carrier” communicates light from the light
emission device to the light source, for example, an optical
fiber or guide. Transmission losses along the light carrier may
be relatively low, such as 1% loss. Alternatively, the light
carrier may have transmission losses of 25%, 50%, or 75%,
but a stronger light emission device may compensate. It may
be helpful to use a material with higher transmission losses in
exchange for other advantages such as flexibility, sterilizabil-
ity, durability, single-mold constructability, or other advan-
tages.

[0025] Representative imaging technology usable in the
inventive subject matter is disclosed in U.S. Pat. No. 6,659,
940, entitled “IMAGE SENSOR AND AN ENDOSCOPE
USING THE SAME”.

[0026] FIG. 1 depicts one possible embodiment of the
inventive subject matter. This embodiment comprises an illu-
mination apparatus 110 having an insertion end 140 and a
handle end 160. The illumination apparatus 110 is configured
for removable assembly with an endoscope. The handle end
160 includes one or more light emission devices 120. Other
embodiments may include any number of light emission
devices including one, two, three, four, five, six, seven, eight,
nine, ten, or more. Four light conduits 130 transport light
from the light emission devices 120. This embodiment has
one light conduit for every light emission device. However,
other embodiments may use a plurality of conduits per light
emission device. Alternatively, each conduit may be supplied
by a plurality oflight emission devices. The light conduits run
from the light emission devices 120 to the insertion end 140,
forming four light sources (not shown). This embodiment
incorporates an on-board power source 150. This power
source may be a battery, capacitor, inductive power receiver,
or may be a direct current rectifier and/or transformer for
supplied alternating current power.

[0027] FIG. 2 depicts one possible embodiment of an endo-
scope 210. The illumination apparatus may be slideably asso-
ciated with the endoscope or otherwise removably associated
with it. For example, it may be removably coupled using
close-fitting, frictional engagement, clips, snaps, male-fe-
male parts, etc.

[0028] FIG. 3 shows a transverse slice through the insertion
end 140 of the illumination apparatus. The illumination appa-
ratus comprises an outside surface 340 and a channel 310 for
slideably receiving an endoscope with a guidewire. In this
embodiment, for example, the outside surface 340 may have
an outer diameter of 16-20 Fr in the French Gauge system,
although larger or smaller diameters are contemplated. In this
embodiment, for example, the outer diameter of the channel
310 may be 12 Fr, although larger and smaller diameters are
contemplated. Four light conduits 320 are evenly spaced
around the periphery of the illumination apparatus body 330.
The illumination apparatus body may completely surround
the light conduits, separating them from contact with the air in
the channel 310 or the outer surface 340. Other embodiments
may include light conduits that contact the outer surface 340
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and/or the channel 310. For instance, US Publ. No. 2007/
0185386 to Cheng discloses light emission devices disposed
on the outer surface of an endoscope tube. The light emission
devices are selected from special, thin LED-type light sources
that can be applied to the outer surface of the endoscope to
minimize outer diameter. These devices could be adapted for
application to an illumination apparatus or endoscope, as
described herein.

[0029] Numerous materials are contemplated for con-
structing the light conduits. One possible material is poly
(methyl methacrylate) or PMMA. Silica glass may be used.
Silica glass may be doped with materials to raise the refrac-
tive index such as germanium dioxide or aluminum oxide or
to lower the refractive index such as fluorine or boron triox-
ide. Other materials suitable for manufacturing optical fibers
such as fluoride glass or phosphate glass may be used.
[0030] The light conduits 320 may optionally include a
cladding 350 on the outside. This cladding may be composed
of the same materials as the light conduits with a lower index
of refraction. Alternatively, an entirely different material may
be used.

[0031] The illumination apparatus body may be composed
of the same materials as the light conduits, the same materials
as the cladding (if present), or different materials. The illu-
mination apparatus body may be composed of polytetrafluo-
roethylene (PTFE), nylon, polyoxymethylene (POM), or any
other materials typically used for construction of a urethral
access sheath, or any other suitable materials. The illumina-
tion apparatus body may optionally include an outer and/or
inner cladding made of a different material with better bio-
compatibility.

[0032] The illumination apparatus body may be con-
structed as a single molded piece, whether or not it is com-
posed of similar or dissimilar materials.

[0033] Thelight conduits may be shaped with a round cross
section. Alternatively, other shapes such as a square cross
section or a radial section of the illumination apparatus body
may be used.

[0034] In certain embodiments, the illumination apparatus
consists of an elongated element that is slideably associated
with the endoscope or otherwise removably associated with
it. For example, the elongated element can be an apparatus
whose sole purpose is to support a light source. Or it may be
adevice that performs other functions in a medical procedure.
For example, as discussed in more detail below, the elongated
element may be a bladder access sheath, a ureteral access
sheath, a guide wire, a catheter, or a stent supporting a light
source.

[0035] The illumination assembly is configured for inser-
tion into a natural or artificial passageway in a body, and the
illumination apparatus and endoscope are arranged so as to
allow the illumination apparatus to illuminate a target site via
light sources and for an imaging system to receive the
reflected light. This imaging system may be an image sensor
located in the endoscope or the endoscope may include an
optical train to an off-board image sensor located outside the
endoscope. The illumination apparatus has a light source
providing a first, relatively high level of illumination suitable
for imaging a first, relatively large target area, either alone or
in combination with a separate light source of the endoscope.
After removal of the illumination apparatus from the assem-
bly, the endoscope provides a second relatively lower level of
illumination suitable for imaging a relatively small target
area.
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[0036] Theinventive subject matter is particularly intended
for use in minimally invasive surgical or medical procedures
where outer diameter of instruments (or other corresponding
dimensionality measurement for objects having non-circular
cross-sections) needs to be minimized. To minimize invasive-
ness, the inventive subject matter supports a light source on a
separate apparatus so that the endoscope’s light source is
either supplemented or substituted, thereby providing more
illumination than the normal illumination system of the endo-
scope. Particular advantages can be achieved by supporting
the light source on an instrument that is normally used with an
endoscope in a particular procedure so that additional instru-
ments and steps are not required in the procedure.

[0037] The illumination apparatus can either be something
through which the endoscope is removably enclosed for
insertion into the passageway. Or it can be something that is
enclosed by the endoscope and co-inserted, e.g., a working
channel in the endoscope.

[0038] Inonepossible embodiment, the light source is sup-
ported on the insertion end of an access sheath sized and
shape for passage into a first target area that is relatively large.
The access sheath may be rigid or semi-rigid. A semi-rigid
access sheath would have at least enough rigidity to be pushed
into the first target area. The design of such a sheath is well
within the knowledge and skill of persons skilled in the art. An
endoscope is placed in the access sheath, and the assembly is
inserted into the first target area. This assembly enables addi-
tional light to be provided from a light source supported on
the sheath’s larger diameter, which makes the entire field of
vision in the first target area brighter and clearer. In addition,
a semi-rigid structure of the sheath may help facilitate access
to a second target area that is relatively smaller than the first
target area, or to an orifice or passageway leading to the
second target area from the first target area, for placement of
a guidewire or the endoscope, if a guidewire is not used.
[0039] The inventive subject matter contemplates various
ways of delivering light via a sheath or other that is removably
assembled to an endoscope to provide a first, relatively high
level of illumination of a first target area either alone or in
combination with the illumination system onboard the endo-
scope. Hereinafter, an access sheath may be used in illustra-
tion of a representative elongated element supporting an illu-
mination system.

[0040] Inonepossible embodiment, the light is delivered to
the sheath using self-contained LEDs or other solid-state light
emission devices, such as OLEDs, in the disposable sheath
directly at the tip. Hereinafter, LEDs will be discussed as
representative light emission devices, but other known or to
be discovered light emission devices may also be used if they
meet requirements for on-board medical endoscope use, such
as small size, relatively low power and low heat output, dura-
bility, etc.

[0041] FIG. 5 shows another possible embodiment. The
illumination apparatus 510 includes a plurality of embedded
light emission devices, shown here as ten LEDs 520 arranged
in a circle. Some parts shown in FIG. 6 were removed from
FIG. 5 to better illustrate LEDs 520.

[0042] FIG. 6 shows a plurality of light carriers 610, shown
here as ten. Each light carrier 610 connects directly to one of
the LEDs. Thus, this embodiment features a single carrier for
a single light emission device.

[0043] Theillumination apparatus may be designed with an
opening to fit around the endoscope handle and prevent the
illumination apparatus from moving or becoming dislodged.
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One feature suitable for such wraparound engagement, if
present, is a Luer-type connector. An optional breakable tab
620 may also be included, such that when the tab is removed,
the opening is breached. In the case of a Luer-type connector,
the illumination apparatus no longer surrounds the Luer-type
connector of the endoscope. When the breakable tab 620 is
broken, the illumination apparatus may be removed without
withdrawing the endoscope. In addition, the breakable tab
may provide a convenient location for the power source, such
as batteries or capacitors. In the case where batteries contain
toxic components such as mercury or cadmium or present a
possible explosive risk in the case of lithium batteries, there
are significant advantages in facilitating separate disposal of
the power source versus the rest of the illumination apparatus.
Alternatively, the breakable tab may be reusable and
rechargeable, while the rest of the illumination apparatus is
disposable. In the foregoing embodiment, the breakable tab
may be a power connector from a non-disposable power
supply wherein the power connector forms the opening rather
than the breakable tab.

[0044] FIG. 7 shows another possible embodiment. The
endoscope 720 includes a plurality of four LEDs 710
mounted on the scope handle.

[0045] FIG. 8 shows the same embodiment and illustrates a
light source 810 where the light from the four LEDs is emit-
ted. A reflective chamber 730 conveys the light internally
from the LEDs to the handle end of the illumination appara-
tus. Disposable sheath 820 is shown comprising a single light
carrier around its entire circumference and length. Light from
all four LEDs is transmitted along this single carrier to a light
source at the insertion end of the illumination apparatus 8§20.

[0046] In another possible embodiment, a channel in the
endoscope is used to support an illumination apparatus with a
light source. The illumination apparatus could be a light car-
rier that is coupled to a light source on the non-insertion
portion of the endoscope. The light source could be mated
with and optically coupled to a light emission device at the
handle end of the endoscope, on the sheath, or elsewhere. Or
it could be one or more LEDs thatare inserted into the channel
and extend off a filament or arrangement of filaments that
extend from a proximal portion of the endoscope so that the
light source may be removably inserted into the channel. For
example, if the sheath is considered optional, a flexible light
source could be introduced down the inner diameter of the
working channel of the ureteroscope. There would need to be
sufficient space reserved in the working channel for the
guidewire to still be introduced in this version. US Publ. No.
2005/0250983 to Tremaglio et al., which is under common
ownership with the inventive subject matter described herein,
discloses an endoscopic device having a filamentous shaft
supporting an image sensor and a light source. The teachings
of this patent document relative to the construction of a fila-
mentous shaft and light source may be used in view of the
inventive subject matter described herein to provide an illu-
mination apparatus usable within the channel of an endo-
scope.

[0047] The light source or sources supported on the illumi-
nation apparatus and/or endoscope may be oriented to emit
light in the direction of the longitudinal axis of the instrument
and/or at any transverse angle so that target areas can be
illuminated at most any direction relative to the front or sides
of the insertion end of the light source. Imaging systems on an
endoscope may be similarly oriented for imaging.
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[0048] The inventive subject matter contemplates various
ways of powering an on-board light emission device for deliv-
ering light via a sheath or other illumination apparatus that is
slideably, removably assembled to an endoscope to provide a
first, relatively high level of illumination of a first target area
either alone or in combination with the illumination system
onboard the endoscope.

[0049] In one possible embodiment, the light emission
device is powered using batteries, capacitors, inductive power
receiver, direct current rectifier and/or transformer for sup-
plied alternating current power, or another known or to be
discovered energizing device. In another possible embodi-
ment, the light emission device is powered using a small cable
or other conductor that connects to external power source.
[0050] FIG. 4 shows one possible application of the inven-
tive subject matter related to ureteroscopy. This procedure
involves piloting a ureteroscope 410 through the urethra 420
into the bladder 430 and up the ureter 440 to the kidney 450.
However, the ureter can be difficult to locate without consid-
erable illumination. Typically a cystoscope is first introduced
which provides sufficient light to locate the ureter. The cys-
toscope is then withdrawn and a ureteroscope 410 is intro-
duced. However, the inventive subject matter may be applied
to supply additional light from a urethral access sheath,
removing the need for a cystoscope. In this context, some
embodiments according to the inventive subject matter pro-
vide a replacement for the cystoscope that allows the physi-
cian to use the ureteroscope for both functions, namely
inspection of the bladder and ureter/renal areas. In one pos-
sible embodiment, presented for illustration purposes only
and not intended to limit the scope of invention, the inventive
subject matter could be configured and implemented as fol-
lows:

[0051] An illumination apparatus in the nature of a ster-
ile, single use, disposable, bladder access sheath that
contains light fibers that transmit high-output LED light

[0052] The disposable sheath would be used in conjunc-
tion with a flexible ureteroscope to initially visualize the
bladder and access the ureteral orifice. This combination
of instruments could be used instead of a cystoscope,
which is commonly used at the beginning of a ureteros-
copy to achieve this same purpose.

[0053] For the ureterscopic procedure, a suitable dispos-
able sheath could have a length of about 20 cm; an outer
diameter of about 16 to about 20 Fr; and inner diameter
of about 12 Fr (assuming a 10 Fr outer diameter of
ureteroscope, which would allow for fluid flow to come
back out through sheath during procedure).

[0054] The sheath may be fairly stiff to assist in navigat-
ing to the ureteral orifice.

[0055] The sheath may be tapered at tip to be atraumatic.

[0056] The sheath may be hydrophilic coated for ease of
insertion.

[0057] Thelight emission devices for the light source for

the sheath may be battery powered so as to eliminate
cables. Batteries would last length of procedure and then
product is discarded. Multiple LEDs and batteries could
be used to provide sufficient illumination for the proce-
dure.

[0058] Theproximalend portion of sheath may be funnel
shaped to assist in easy insertion of ureteroscope. The
exterior profile need not follow the funnel shape if more
space is required for LEDs and battery.
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[0059] Variations could be:
[0060] How the illumination apparatus is associated with
a bladder access or other kind of sheath:

[0061] self-contained LEDs directly at the insertion
end tip or
[0062] self-contained LEDs in the proximal (handle)

end of the sheath with some means (such as light
carriers) conveying the light to the distal tip or

[0063] possibly LEDs mounted on the exterior cir-
cumference of the ureteroscope handle that a dispos-
able sheath mates to and then transmits the light to the
distal tip of the sheath

[0064] Power for the illumination apparatus may be:
[0065] self-contained with batteries or
[0066] small cable that connects to external power

source

[0067] The geometry of the additional illumination
apparatus
[0068] contained in the sheath as described above or
[0069] ifthe sheath is considered optional, the flexible

light source could be introduced down the inner diam-
eter of, for example, the working channel of the ure-
teroscope. There should be sufficient space reserved
for the guidewire still to be introduced in this version,
unless a separate channel can be used.

[0070] How the sheath is disposed of at the end of its use
[0071] by removing the ureteroscope sheath combina-

tion and then taking the sheath off before reintroduc-
ing the ureteroscope or
[0072] by designing the sheath to have a weak ‘tear
strip” or similar feature such that the sheath can be
‘ripped off at the end of its use without having to
completely withdraw the ureteroscope.
[0073] A typical scheme for use, which again is not
intended to be limiting, could be used is as follows:

[0074] Preload the sheath onto the ureteroscope.

[0075] Insert the ureteroscope first by itself to visualize
the urethra.

[0076] Once the ureteroscope is at the bladder neck, acti-
vate the light in the sheath and advance forward through
the urethra to light the bladder for ureteroscopic bladder
examination and/or treatment.

[0077] Advance the combination of sheath and uretero-
scope to access the ureteral orifice.

[0078] The ureteroscope can flex the final amount to
advance the guidewire into the ureteral orifice and up the
ureter.

[0079] Thebladder may be drained/filled by using a 4x4
gauze square around the scope/sheath interface area.

[0080] The physician would then remove the scope and
bladder access sheath, leaving the guidewire in place.

[0081] The bladder access sheath would be removed
from the ureteroscope and then the ureteroscope would
be reinserted over the guidewire and advanced up the
ureter to treat a stone or perform any other ureteroscopic
procedure.

[0082] The inventive subject matter contemplates various
ways of removing a sheath, particularly a disposable sheath
that is slideably, removably assembled to an endoscope to
provide an assembly having first, relatively high level of
illumination of a first, relatively large target area either alone
or in combination with the illumination system onboard the
endoscope, and a second, relatively low level of illumination
for a relative small target area after removal of the sheath.
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[0083] Afterthe access sheath’s role is served, itis removed
from the assembly with the endoscope. The sheath may be
implemented as a single-use disposable item. The sheath may
be removed from the assembly by removing the ureteroscope
sheath combination and then taking the sheath off before
reintroducing the ureteroscope. Alternatively, it may be
removed by configuring the sheath to have a tear-strip or
similar feature such that the sheath can be ripped off at the end
of its use without having to withdraw the ureteroscope.
[0084] Persons skilled in the art will recognize that many
modifications and variations are possible in the details, mate-
rials, and arrangements of the parts and actions which have
been described and illustrated in order to explain the nature of
the inventive subject matter and that such modifications and
variations do not depart from the spirit and scope of the
teachings and claims contained therein.

[0085] All patent and non-patent literature, if any, cited
herein is hereby incorporated by references in its entirety for
all purposes.

1. An illumination system for staged illumination in an
endoscopic procedure, the system comprising:
an illumination apparatus that is configured for removable
assembly with an endoscope, the assembly being con-
figured for insertion into a patient’s body, the illumina-
tion apparatus and endoscope forming an illumination
system forilluminating a target area in the patient’s body
with sufficient illumination levels for an imaging system
at the insertion end of the endoscope to receive the
reflected light and use it for required imaging; and
wherein the illumination apparatus has a light source pro-
viding a first, relatively high level of illumination suit-
able for imaging a first, relatively large target area, either
alone or in combination with a light source for the endo-
scope, and after removal of the illumination apparatus
from the assembly, the light source for the endoscope
provides only a second relatively lower level of illumi-
nation suitable for imaging a relatively small target area.
2. An assembly for use in an endoscopic procedure com-
prising:
an illumination apparatus and an endoscope, the illumina-
tion apparatus and endoscope being removably
assembled and arranged into an illumination system for
inserting into and illuminating a target area in a patient’s
body with sufficient illumination levels for an imaging
system at the insertion end of the endoscope to receive
the reflected light and use it for required imaging;
wherein the assembly has an illumination apparatus having
a light source providing a first, relatively high level of
illumination suitable for imaging a first, relatively large
target area, either alone or in combination with the illu-
mination system onboard the endoscope, and after
removal of the illumination apparatus from the assem-
bly. the endoscope provides only a second relatively
lower level of illumination suitable for imaging a rela-
tively small target area; and
the illumination apparatus and endoscope being arranged
so as to allow the light source to illuminate a target site
and for an imaging system at the handle end of the
endoscope to receive the reflected light.
3. The illumination of system of claim 1 wherein the
assembly has a first outer diameter or peripheral dimension-
ality for use in alarger bodily passage and after removal of the
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illumination apparatus, the endoscope has a second outer
diameter or outer dimensionality for use in a relatively
smaller bodily passageway.

4. The illumination system of claim 2 wherein the assem-
bly has a first outer diameter or peripheral dimensionality for
use in a larger bodily passage and after removal of the illu-
mination apparatus, the endoscope has a second outer diam-
eter or outer dimensionality for use in a relatively smaller
bodily passageway.

5. The illumination system of claim 1 wherein the illumi-
nation apparatus comprises a tubular structure into which the
endoscope is slideably disposable.

6. The illumination system of claim 5 wherein the tubular
structure comprises a semi-rigid structure that is pushable but
with sufficient flexibility to navigate bending passageways.

7. The illumination system of claim 6 wherein the illumi-
nation apparatus comprises a bladder access sheath config-
ured for passage through a urethra and into the bladder and the
endoscope comprises a ureteroscope configured for passage
through the ureter to a kidney.

8. The illumination system of claim 1 wherein the illumi-
nation apparatus comprises a filament, filamentous, rod or
rod-like structure that is slideably disposable within the outer
diameter or outer dimensionality of the endoscope.

9. The illumination system of claim 8 wherein the illumi-
nation apparatus is configured for use within a predetermined
existing channel of the endoscope.

10. The illumination system of claim 8 wherein the endo-
scope further comprises a working channel and the illumina-
tion apparatus is configured for use within the working chan-
nel and is configured so there is functional room for both the
illumination apparatus and a guidewire at the same time.

11. The illumination system of claim 10 wherein the endo-
scope comprises a flexible ureteroscope and the illumination
apparatus is at least about as flexible as the endoscope so as to
not impede the use of the endoscope.

12. The assembly of claim 2 wherein the illumination appa-
ratus comprises a tubular structure into which the endoscope
1s slideably disposed.

13. The assembly of claim 12 wherein the tubular structure
comprises a semi-rigid structure that is pushable but with
sufficient flexibility to navigate bending passageways.

14. The assembly of claim 13 wherein the illumination
apparatus comprises a bladder access sheath configured for
passage through a urethra and into the bladder and the endo-
scope comprises a ureteroscope configured for passage
through the ureter to a kidney.

15. The assembly of claim 2 wherein the illumination sys-
tem comprises a filament, filamentous, rod, or rod-like struc-
ture that is slideably disposed within the outer diameter or
outer dimensionality of the endoscope.

16. The assembly of claim 15 wherein the endoscope fur-
ther comprises a predetermined existing channel and the illu-
mination apparatus is configured for use within the predeter-
mined existing channel of the endoscope.

17. The assembly of claim 15 wherein the endoscope fur-
ther comprises a working channel and the illumination appa-
ratus is configured for use within the working channel and is
configured so there is functional room for both the illumina-
tion apparatus and a guidewire at the same time.

18. The assembly of claim 17 wherein the endoscope com-
prises a flexible ureteroscope and the illumination apparatus
is at least about as flexible as the endoscope so as to not
impede the use of the endoscope.
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19. The illumination system of claim 1 wherein the illumi-
nation apparatus comprises an elongated element.

20. The illumination system of claim 19 wherein the elon-
gated element has no other primary functionality in an endo-
scopic procedure other than supporting the light source.

21. The illumination system of claim 19 wherein the elon-
gated element has one or more other functionalities in an
endoscopic procedure in addition to the functionality of sup-
porting a light source.

22. The illumination system of claim 21 wherein the other
functionalities are serving as a bladder access sheath, a ure-
teral access sheath, a guide wire, a catheter, or a stent.

23. The illumination system of claim 1 wherein one of the
illumination apparatus and the endoscope supports a light
emitting device and the other is optically couplable to the
light emitting device and has a light carrier that carries light
from the light emitting device to the light source at the inset-
tion end for illuminating a target area.

24. The 1llumination system of claim 23 wherein the endo-
scope supports the light emitting device and the illumination
apparatus supports the light carriers.

25. The illumination system of claim 24 wherein the illu-
mination apparatus comprises an access sheath for an endo-
scope.

26. The assembly of claim 2 wherein the illumination appa-
ratus comprises an elongated element.

27. The assembly of claim 26 wherein the elongated ele-
ment has no other primary functionality in an endoscopic
procedure other than supporting the light carrier.

28. The illumination system of claim 26 wherein the elon-
gated element has one or more other functionalities in an
endoscopic procedure in addition to the functionality of sup-
porting the light carrier.

29. The assembly of claim 28 wherein the other function-
alities are serving as a bladder access sheath, a ureteral access
sheath, a guide wire, a catheter, or a stent.

30. The assembly of claim 2 wherein one of the illumina-
tion apparatus and the endoscope supports a light emitting
device and the other is optically couplable to the light emit-
ting device and has a light carrier that carries light from the
light emitting device to the light source at the insertion end for
illuminating a target area.

31. The assembly of claim 30 wherein the endoscope sup-
ports the light emitting device and the illumination apparatus
supports the light carriers.

32. The assembly of claim 31 wherein the illumination
apparatus comprises an access sheath for an endoscope.

33. The illumination system of claim 1 further comprising
the endoscope.

34. The illumination system of claim 1 wherein the illumi-
nation apparatus further comprises a handle end and an open-
ing near the handle end to fit the endoscope and hold the
handle end of the illumination apparatus fixedly relative to the
endoscope.

35. The illumination system of claim 34 wherein the endo-
scope further comprises a Luer-type fitting and the opening to
fit the endoscope fits by surrounding the Luer-type fitting.

36. The 1llumination system of claim 34 wherein the open-
ing comprises a breakable body that breaches the opening
when the breakable body is broken.
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37. The assembly of claim 2
wherein the endoscope further comprises one or more light
emitting devices;
wherein the illumination apparatus further comprises one
or more light carriers having an insertion end and a
handle end;
wherein the handle end is optically coupled to the light
emitting devices; and
wherein the insertion end of the illumination apparatus is
the light source.
38. A method of staged illumination in an endoscopic
procedure comprising:
introducing an endoscope comprising an endoscope light
source and an illumination apparatus comprising an illu-
mination apparatus light source into a body through a
passageway;
illuminating a first target site within the body using both the
endoscope light source and the illumination apparatus
light source;
wherein the endoscope light source alone would not have
been sufficient to illuminate the first target site; and
wherein a second endoscope is not used.
39. The method of claim 38 wherein the body is a human
body.
40. The method of claim 38 wherein the passageway is a
urethra.
41. The method of claim 38 wherein illuminating the target
siteis necessary to locate a passageway to a second target site.
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42. The method of claim 41 wherein the second target site
is a kidney and the method comprises the further step of
removing the illumination apparatus and inserting the endo-
scope into a second passageway comprising the ureter.

43. The method of claim 42 further comprising advancing
the endoscope up the ureter to the kidney and illuminating the
kidney with the light source on the endoscope.

44. The method of claim 38

wherein the endoscope further comprises one or more light

emitting devices fixedly disposed on or in the endo-
scope;

wherein the illumination apparatus further comprises one

or more light carriers having an insertion end optically
coupled to the one or more light emitting devices fixedly
mounted on the endoscope handle; and

wherein the illumination apparatus light source is the inser-

tion end of the light carriers.

45. The illumination apparatus of claim 1 wherein the
illumination apparatus comprises a body with a light carrier
integrally molded therein optically coupled with a light emis-
sions devices to deliver light to the light source.

46. A molded access sheath comprising a body integrally
molded with a light carrier that optically couples with a light
emission device, the body sized and shaped to couple with an
endoscope’s insertion end.
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