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METHODS FOR THE MINIMALLY
INVASIVE TREATMENT OF URINARY
STONES

RELATED APPLICATION

[0001] This application is a divisional application of U.S.
patent application Ser. No. 13/827,045 filed Mar. 14, 2013,
the contents of which are hereby incorporated by reference
as if recited in full herein.

FIELD

[0002] The present invention relates generally to devices
and associated methods for the removal of urinary stones
from a body cavity, and in particular, to devices and asso-
ciated methods for removal of urinary stones as a truly
outpatient procedure(non-hospital or office).

BACKGROUND

[0003] Kidney stones, which are also commonly known as
urinary stones, are solid accumulations and aggregations of
matter formed in the kidneys from minerals in the urine.
[0004] Urinary stones are typically classified by their
location in the kidney, ureter, or bladder, or by their chemical
composition. About 66% of those with kidney stones are
men.

[0005] Kidney stones typically leave the body by passage
in the urine stream, and many stones are formed and passed
without causing symptoms. If stones grow to sufficient size
(usually at least 3 millimeters (0.12 in)) they can cause
obstruction of the ureter. Ureteral obstruction has many
adverse side effects including discomfort, pain, and spasm of
the ureter. In many cases, the pain is commonly felt in the
flank (the area between the ribs and hip), lower abdomen,
and groin (a condition called renal colic). In some instances,
renal colic can be associated with nausea, vomiting, fever,
blood in the urine, pus in the urine, and painful urination.
[0006] Currently, there are three primary treatment options
that account for over 99% of the surgical treatments of
kidney stones: 1) percutaneous nephrolithotomy (PNL), 2)
shock wave lithotripsy (SWL), and 3) ureteroscopic stone
removal (URS).

[0007] PNL is generally used for stones larger than about
20 mm in diameter, and is performed almost exclusively for
large stones within the kidneys. SWL is generally used to
treat moderate sized stones, for example, stones having
diameters ranging from 5 to 20 mm. URS is commonly used
for stones having diameters of less than 20 mm. While PNL
is used exclusively in the kidneys, SWL and URS can be
used to treat kidney stones in the kidney and the ureter.
[0008] In addition to the above techniques, medical expul-
sion therapy (MET) employs medications to assist in the
natural passage of the stone. MET may improve the statis-
tical likelihood of small stone (2-6 mm) passage provided
the patient remains comfortable and stable.

[0009] However, this may require days to weeks of obser-
vation in an outpatient mode, waiting with uncertainty for a
stone to pass. In the event the stone fails to pass, the patient
will often require an operative treatment using URS or SWL.
To date, no medications exist to dissolve stones, and stones
7 mm diameter or greater have less than 10% chance of
passage.

[0010] SWL and URS are both typically outpatient pro-
cedures, as opposed to PNL, which requires a hospitalization
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of 1-2 days after surgery. SWL is typically performed with
intravenous sedation (no formal anesthesia) with no instru-
mentation inserted into the patient. However, success rates,
defined as stone-free with a single treatment session, gen-
erally do not exceed 75%. SWL typically depends on the
availability of an expensive mobile machine that is rarely
hospital owned, traveling around on a scheduled circuit,
typically once weekly for most hospitals.

[0011] In contrast, URS is performed in the hospital oper-
ating room almost always with general anesthesia. URS is
normally available on a daily 24/7 basis, with the insertion
of a small fiberoptic telescope into the patient through the
natural urinary channels (no incisions). The telescope is
advanced up the ureter to the stone, where, if small enough
(2-5 mm), it may be extracted intact. Otherwise the stone is
fragmented in place with a laser fiber passed through the
telescope. Fragments are then irrigated out or extracted
mechanically with miniature instruments. Success or stone
free rates for URS are 95-98% in experienced hands.
[0012] Due to the outpatient scheduling requirement for
SWL, patient selection must be limited to those whose pain
is well controlled and who have no other relatively common
co-existent emergent contraindications that a stone may
present, such as infection or kidney failure. These compli-
cating factors demand a more urgent intervention than SWL
can provide.

[0013] Unfortunately, there are currently no surgical treat-
ments that are available as an outpatient in the urologist’s
office. Each of the above techniques requires formal sedation
or anesthesia and the support of in-hospital environment
(URS) or mobile lithotripsy unit (SWL). Both of these
treatmerts also require the use of radiologic support in the
form of fluoroscopy to monitor the treatment and technical
progress during the procedure.

[0014] The relative status quo of the above surgical tech-
niques for urologic stone disease has been the case now for
approximately 15 years in the U.S. There have been no
significant technological changes in PNL or SWL technol-
ogy in over 20 years and no new advances are advertised or
anticipated from known current research efforts. The most
recent innovations in the triad of stone surgery occurred with
URS, with the introduction of the first miniaturized flexible
ureteroscope around 1995.

[0015] However, current ureteroscopes generally include a
requisite mechanical structure so that they can be actively
steered and directed through the ureter to the location of the
stone, and into the kidney where active steerability of the
ureteroscope is mandatory. As a consequence, the sizes of
these ureteroscopes have been limited to minimum diam-
eters ranging from 2.5 to 3.0 mm diameter (7.5-9 F).
Currently, no passively flexible exists exclusively for ure-
teral stone surgery.

[0016] Current ureteroscopes rely on the use of laser
lithotripsy to destroy stones by passing a tiny laser fiber
through a channel within the telescope. The laser fiber
transmits laser energy from a separate laser source located in
proximity to the surgical field. The laser fiber then is placed
in contact with a stone under direct vision and the surgeon
reduces the stone to dust and tiny passable fragments. The
ureteroscope is removed and the patient awakens, goes to a
recovery nursing unit and is discharged home. The sizes of
current ureteroscopes are such that the technique of intro-
duction and manipulation would not be tolerated by an
un-anesthetized patient.
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[0017] Accordingly, there still exists a need for devices
and associated methods that can be used to remove urinary
stones as a truly outpatient procedure that can be performed
in a non-hospital, office environment.

SUMMARY

[0018] Embodiments of the present invention are directed
to passively flexible ureteroscopes having diameters of less
than about 2.5 millimeters (mm), and in particular is about
2 mm or less. As a result, devices in accordance with
embodiments of the present invention may help overcome
many of the problems associated with the prior art devices
and methods for removing kidney stones. In particular, the
availability to surgically treat patients suffering from kidney
stones as a non-hospital, truly outpatient procedure may help
minimize patient pain and suffering as well as significantly
reduce costs typically associated with the surgical treatment
of kidney stones.

[0019] In one embodiment, the present invention is
directed to a device for removing a stone from a body cavity
comprising an elongate member having a distal portion, a
proximal portion, and an inner conduit that extends longi-
tudinally between the proximal and distal portions. The
elongate member comprises a passively flexible material
that is capable of being inserted and directed through a
patient’s body cavity, such as the ureter, by manual direction
and pressure so that minimal, if any, additional mechanical
or steering mechanisms are present. As a result, the diameter
of the elongate member can be significantly reduced in
comparison to convention ureteroscopes, which in turn, may
permit the surgeon to surgically remover kidney stones from
the ureter in a truly outpatient process. That is, without the
need for hospitalization and anesthetization of the patient.
[0020] Suitable materials for the elongate member may
include a wide variety of polymers including silicone rubber,
nitinol, nylon, polyurethane, and polyethylene terephthalate
(PETE) latex, polytetrafluoroethylene (TEFLON®), hydro-
philic polymers, and thermoplastic elastomers. In one par-
ticular embodiment, the elongate member comprises a flex-
ible silicone material. wherein the elongate member is
passively flexible and has a diameter that is less than about
2.5 mm.

[0021] In one embodiment, the device also includes a port
disposed towards the proximal portion of the elongate
member and an opening disposed at the distal portion of the
elongate member. The port and opening are in communica-
tion with each other via the conduit. The conduit, which
functions as a working channel, can be used to introduce
various devices, such as an irrigation tube, laser fiber,
basket, and the like, into a desired location with respect to
a targeted kidney stone. In one embodiment, the optical
device comprises a charged coupled device or fiber optics.
[0022] In addition, the device includes an optical device
disposed towards the proximal portion of the elongate
member, and at least one light source disposed towards the
proximal portion of the elongate member. The optical device
and the light source cooperate to provide the surgeon images
of the stone so that the laser fiber can be properly positioned
and the surgeon can monitor the status of the procedure.
[0023] In some embodiments, the elongate member may
include an outer coating comprising a hydrophilic material,
such as polyurethane.

[0024] In a further aspect, the invention is directed to a
method of removing a kidney stone from a patient in need
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thereof, the method comprising the steps of: inserting a
cystoscope into a bladder of a patient; identifying a kidney
stone in a ureter of the patient; positioning a guidewire in
close proximity to the stone; providing a ureteroscope in
accordance with at least one embodiment of the present
invention; traveling the ureteroscope over the guidewire to
position the ureteroscope in close proximity to the stone;
removing the guidewire; obtaining an image of the ureter
with the optical device of the ureteroscope; positioning the
ureteroscope so that a center of mass of the stone is centered
in the image; passing a laser fiber through the ureteroscope
so that the laser fiber is in close proximity to the stone;
activating the laser fiber to fragment the stone.

[0025] In some embodiments, the step of identifying the
kidney stone may be performed with the assistance of an
imaging procedure, such as fluoroscopic imaging.

[0026] Aspects of the present invention may provide
advantages over currently available treatment methods for
the treatment of kidneys stones. In particular, the availability
to surgically treat patients suffering from kidney stones as a
non-hospital, truly outpatient procedure may help minimize
patient pain and suffering as well as significantly reduce
costs typically associated with the surgical treatment of
kidney stones.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

[0027] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

[0028] FIG. 1is aside view of a device in accordance with
at least one embodiment of the present invention;

[0029] FIG. 2A is a partial side view of the distal portion
of the device of FIG. 1,

[0030] FIG. 2B is a front view of the distal portion of the
device of FIG. 1; and

[0031] FIG. 3 is a partial side view on alternative embodi-
ment of the device of FIG. 1.

DETAILED DESCRIPTION

[0032] The present invention now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some, but not all embodiments of the inven-
tions are shown. Indeed, these inventions may be embodied
in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisfy
applicable legal requirements. Like numbers refer to like
elements throughout.

[0033] With reference to FIG. 1, a device for removing a
stone from a body cavity that is in accordance with at least
one embodiment of the present invention is illustrated and
designated with reference number 10. The device 10 com-
prises an elongate member 12 having a distal portion 14 and
a proximal portion 16. The interior of the elongate member
12 includes a longitudinally extending conduit 18 (repre-
sented by the dashed lines in FIG. 1) that extends from a port
20 located towards the proximal portion 16 of the elongate
member 12 and an opening 22 disposed at the distal portion
14 of the elongate member 12. The conduit is configured to
provide communication between the port and the opening.
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[0034] The elongate member comprises a passively flex-
ible material so that the device can be inserted and directed
through a patient’s body cavity, such as the ureter, with
minimal, if any, additional mechanical or steering mecha-
nisms that are present in conventional ureteroscopes and
cystoscopies. In other words, the term passively flexible
means that the elongate material has sufficient flexibility so
that it can be maneuvered through the ureter, or other body
cavity, without the need for additional steering devices or
associated mechanical structures. As a result, the diameter of
the elongate member can be significantly reduced in com-
parison to conventional ureteroscopes. Suitable materials for
the elongate member may include a wide variety of poly-
mers including silicone rubber, nitinol, nylon, polyurethane,
and polyethylene terephthalate (PETE) latex, polytetraftuo-
roethylene (TEFLON®), hydrophilic polymers, and thermo-
plastic elastomers. In one particular embodiment, the elon-
gate member comprises a flexible silicone material. It should
be recognized that in some embodiments, the elongate
member may include some minimal steering devices and
associated structures provided that the minimal size and
flexibility of the device is maintained.

[0035] Turning now to FIGS. 2A and 2B, a partial view of
the elongate member is shown. As shown in FIG. 2A, the
diameter D1 (or width) of the elongate member is generally
less than about 2.5 millimeters (mm), and in particular is
about 2 mm or less. In some embodiments, the diameter DI
is from about 1.7 to 2.2 mm, and more particularly, about 2
mm.

[0036] The diameter D2 (or width) of the conduit 18 is
desirably large enough to allow for irrigation as well as the
insertion of a guide wire or laser fiber. In some embodi-
ments, the diameter D2 is less than 1.25 mm, and preferably
less than about 1 mm, and more preferably, about 0.7 to 1
mm, with a size of about 1 mm being most preferred.
[0037] The overall length of the elongate member is
desirably sufficient so that it can be inserted and directed to
a desired location in a body cavity. For example, in appli-
cations directed to the removal of a kidney stone in the
ureter, the length of the elongate member may range from
about 35 to 55 centimeters (cm), and in particular, about 40
to 45 cm.

[0038] The distal portion of the elongate member defines
a tip portion 24 of the device in which an optical device 26,
such as a charged coupled device (CCD), camera, or optical
fiber, and a light source 28 is positioned. In this regard, FIG.
2B shows a front view of the medical device 10 in which the
light source 28 and optical device 26 are positioned in the tip
portion 24 of the elongate member. The optical device and
light source will typically be connected to an external power
source, control device (e.g., a processor) via one or more
connectors, such as wires, that extend through one or more
additional conduits (not shown) that extend longitudinally
through the elongate member.

[0039] In the illustrated embodiment, the light source and
optical device are shown as being disposed above the
opening 22 to the conduit. However, it should be recognized
that other configurations may be utilized in the practice of
the invention. As shown in FIG. 2A, the overall diameter D3
(or width) of the optical device may be about 1 to 1.5 mm,
and in particular, about 1.1 to 1.3 mm. Preferably, the
diameter D3 is about 1.2 mm or less.

[0040] The optical device 26 is generally positioned such
that it is located for enabling imaging of forward regions of
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the body cavity in which the device is positioned. In one
embodiment, optical device may be arranged for focusing
incident light onto a CCD for generation of a signal which
is communicated to an external display, for example a
monitor, television or the like. The signal provided by the
optical device is preferably digital, although other formats
such as analogue signals may be used. In one embodiment,
the signal is communicated to the display by conductors
such as electrical wires or an optical fiber carrying a modu-
lated signal.

[0041] Other embodiments may include wireless transmis-
sion means, for example a miniature radio transmitter, which
is adapted to receive a signal from the optical device and
transmit the signal through the body of the patient to a
receiver located externally of the patient. This embodiment
advantageously dispenses with the requirement for electrical
conductors to connect the optical device to a display. In still
other embodiments, the device may include a transmitter
positioned towards a proximal portion of the device, such as
in a handle, so that the signal can be transmitted from the
transmitter to the display, such as through a radio transceiver
or similar device. In this embodiment, the optical device
may be connected to the transmitter through conductors,
such as electrical wires.

[0042] In some embodiments, the optical device may
comprise an optical fiber. In particular, visualization within
the body cavity may be achieved utilizing one or more optic
fibers arranged in the same manner as the electrical conduc-
tors associated with a CCD. Preferably, a bundle of optic
fibers will be used. Generally, the optic fibers will terminate
at the distal tip of the elongate member. In one embodiment,
the distal ends of the optical fibers are arranged with one or
more lenses held in the casing, for feeding light incident
upon the lens into the fibers. The light is transmitted by
means of internal reflection along the length of the optical
fiber to proximal ends. Light processing means, such as
processor, disposed at the proximal ends of the optical fibers
receive the light and derive therefrom an image for display
upon the display device in a manner known to those skilled
in the art.

[0043] The light source is preferably disposed proximate
the optical device, or is integral therewith, so as to illuminate
the region of the body cavity to be imaged. In exemplary
embodiments the light source takes the form of a miniature
globe, a diode, or for instance an optical fiber positioned so
as to communicate light from an external light source. In the
case of optical fibers, the size of a bundle of optical fibers
may generally have a diameter from about 0.25 to 0.6 mm
and, in particular, from about 0.4 to 0.5 mm.

[0044] Referring back to FIG. 1, the device 10 may
include a handle 32 disposed towards the proximal end of
the elongate member. The handle may also include an
inlet/outlet 34 for one or more conductors, such as wires, for
providing power and communications to the light source and
optical device. In an alternative embodiment, the handle
may include a power source, such as a battery, and a
transceiver for facilitating wireless communication between
the optical device and an external display device.

[0045] In one embodiment, the outer surface 36 of the
elongate member may include an outer sheath, such as a
polymeric coating, that substantially covers the outer surface
of the elongate member. In one embodiment, the sheath may
comprise a polymer coating including but not limited to such
substances as polyurethane (e.g., polyurethane 55D and
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90A) or polytetrafluoroethylene, or silicone. In a preferred
embodiment, the sheath includes a hydrophilic coating.
[0046] As noted previously, the conduit 18 is desirably
large enough to allow for irrigation as well as the insertion
of a guide wire or laser fiber. In particular, the conduit also
commonly referred to as a “working channel” provides a
means through which the body cavity can be irrigated via a
saline or similar solution, and means for positioning a laser
fiber in close proximity to a stone to be targeted for removal.
The port 20 through which access to the conduit is obtained,
can be any conventional port, such as a standard Luer-lok.
In one embodiment, an irrigation tubing can be introduced
into the conduit via the port.

[0047] In some embodiments, the distal portion of the
elongate member may be slightly angled so as to provide
better maneuvering and positioning of the medical device
within the body cavity. In this regard, FIG. 3 illustrates an
embodiment of the invention in which the distal portion of
the elongate member includes an angled portion 40 that is
slightly angled relative to the remaining portion of the
elongate member. As shown in FIG. 3 the angle defined by
the angled portion is identified as angle . Angle o can
generally range from about 3° to 8°, and in particular is
about 5°. With rotational manipulation of the slightly angled
tip, the tip may be directed in a 360° fashion to address a
stone in the lumen of the ureter.

[0048] Advantageously, medical devices in accordance
with the present invention can be used to treat patients
suffering from kidney stones of less than 20 mm. As a result,
the invention may help avoid problems associated with prior
treatment methods that typically require hospitalization.
[0049] In a typical procedure according to the present
invention, the patient undergoes conscious sedation (with or
without supplemental oral sedation) while in the supine
position (male patient) or lithotomy position (female
patient). Initial endoscopy on the patient is then performed
with a standard flexible cystoscope, also using local gel
anesthesia as per standard current outpatient or office pro-
tocol. The cystoscope is advanced per urethra into the
bladder and the bladder is inspected. The location of the
stone within the ureter is identified and confirmed. Prefer-
ably, the location is confirmed by pre-procedural imaging.
[0050] In some embodiments, it may also be desirable to
perform this part of the procedure with the assistance of
fluoroscopic imaging. Radiographic (fluoroscopic) study of
the involved ureter may be performed by the gentle retro-
grade injection of contrast into the ureteral orifice in the
bladder through a standard ureteral catheter, such as a 5F
catheter (retrograde ureterogram).

[0051] After the stone has been located and identified, a
guidewire is advanced through the working channel of the
cystoscope. In one particular embodiment, the guidewire
(e.g., a standard GLIDEWIRE®) may be advanced through
the previously inserted catheter. Preferably the guidewire is
a standard 0.035" or less (e.g., from 0.025"-0.035") hydro-
philic guidewire. Once the guidewire is positioned in the
desired location relative to the stone, the catheter is removed
leaving the guidewire in place. In an alternative embodi-
ment, the cystoscope may also be removed at this time.
[0052] The device 10 (also referred to herein as a uret-
eroscope) is now passed over the guidewire and into the
bladder and up the ureter until the stone is encountered. In
a preferred embodiment, positioning of the ureteroscope is
assisted with fluoroscopic imaging. The guidewire is now
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removed and irrigation (normal saline) is initiated through
the conduit of the ureteroscope.

[0053] The ureteroscope may be now be manipulated
either forward or backward by the surgeon’s hand. Rota-
tional manipulation may be achieved by the use of a modi-
fied torque device (e.g., Cook Urological) applied to the
ureteroscope. The optical device of the ureteroscope can
now be used to obtain images of the patient’s ureter with the
assistance of the light source. As noted previously, the
optical device is configured to provide images via a display
device.

[0054] By a combination of longitudinal and rotational
manipulation, the stone will be engaged in a “center of
mass” view. Once a satisfactory “sight picture” is achieved
with the optical device wherein the stone is centered in view,
a laser fiber (e.g., standard 270 micron holmium laser fiber)
will be passed through the conduit of the ureteroscope. With
the laser fiber in direct contact with the stone, the laser is
activated and fired at standard energy settings (typically
6-10 Hz at 600-800 mJ). Once the stone is fragmented
sufficiently, the laser will be discontinued and removed from
the ureteroscope. Stone fragments may be cleared by pas-
sage of a 1.9F stone basket through the conduit and with-
drawing the fragments into the bladder. At this point, the
ureteroscope can be removed from within the patient.

[0055] In a further aspect of the invention, a ureteral stent
(6F) can be positioned in the patient’s ureter. In this aspect,
(the cystoscope is reintroduced if previously removed) and
a guidewire is then passed into the ureter under fluoroscopic
imaging. The guidewire is then advanced to the level of the
kidney. A ureteral stent (6F) is then passed over the guide-
wire until a proximal end of the stent is in the kidney, and
a distal end of the stent remains in the bladder. At this point
the cystoscope is removed and the procedure is completed.

[0056] Generally, it may be desirable to monitor the
patient in a holding area for up to one hour and discharged
home to follow-up in one week. The stent ensures that the
ureter remains patent in the post-procedure period until the
patient returns to the office for follow-up. This is typically
after one week for a brief removal of the stent in similar
fashion using the cystoscope, requiring only local topical gel
anesthesia.

[0057] From the foregoing discussion, it is evident that the
present invention provides many advantages over currently
available treatment methods for the treatment of kidneys
stones. In particular, the availability to surgically treat
patients suffering from kidney stones as a non-hospital, truly
outpatient procedure may help minimize patient pain and
suffering as well as significantly reduce costs typically
associated with the surgical treatment of kidney stones.

[0058] Many modifications and other embodiments of the
inventions set forth herein will come to mind to one skilled
in the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and
the associated drawings. Therefore, it is to be understood
that the inventions are not to be limited to the specific
embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of
the appended claims. Although specific terms are employed
herein, they are used in a generic and descriptive sense only
and not for purposes of limitation.
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That which is claimed:

1. A method of removing a kidney stone from a patient in
need thereof, the method comprising:

inserting a cystoscope into a bladder of a patient;

identifying a kidney stone in a ureter of the patient;

positioning a guidewire in close proximity to the stone;

providing a ureteroscope with an elongate member having
a distal portion and an opposing proximal portion with
a longitudinally extending conduit extending through
an interior of the elongate member, wherein the elon-
gate member has a maximal outer diameter that is 2.0
mm or less over a length extending between the proxi-
mal portion and the distal portion;

traveling the conduit of the ureteroscope over the guide-

wire to position the distal portion of the elongate
member of the ureteroscope in close proximity to the
stone;

removing the guidewire;

obtaining an image of the ureter with an optical device of

the ureteroscope;

positioning the ureteroscope so that a center of mass of the

stone is centered in the image;

passing a laser fiber through the conduit of the uretero-

scope so that the laser fiber is in close proximity to or
directly contacts the stone; and

activating a laser in communication with the laser fiber to

fragment the stone.

2. The method of claim 1, wherein the method 1s carried
out in an outpatient non-hospital environment without the
need for general anesthesia.

3. The method of claim 1, wherein the traveling and/or
positioning of the ureteroscope comprises longitudinally and
rotationally manipulating the ureteroscope, wherein the
method further comprises removing the laser fiber from the
conduit of the ureteroscope after the stone is fragmented,
then passing a stone basket through the conduit and with-
drawing the fragments into a bladder of the patient, then
removing the ureteroscope from the patient.

4. The method of claim 1, further comprising removing
the cystoscope from the patient once the guidewire is in
position before traveling the ureteroscope to the stone.

5. The method of claim 1, wherein the conduit defines a
single working channel of the ureteroscope and extends to
an external port proximate the proximal portion of the
elongate member, and wherein the method is carried out to
serially first introduce the guidewire, then the laser, then
dispense liquid all via the port of the conduit.

6. The method of claim 1, wherein the distal portion of the
elongate member has a distalmost tip and the conduit
channel terminates a distance behind the tip, wherein the tip
holds the optical device and at least one light source, and
wherein the image is obtained while illuminating the stone
using the at least one light source.

7. The method of claim 6, wherein the at least one light
source includes first and second light sources arranged with
the optical device therebetween.

8. The method of claim 1, wherein the elongate member
maximal outer diameter is under 2.0 mm to about 1.7 mm
over a length of between 35-55 centimeters between the
proximal and distal portions.

9. The method of claim 7, wherein the light sources
comprise optical fibers, wherein the conduit is a single
working channel of the ureteroscope and has a diameter of
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1.25 mm or less, and wherein the optical device has a
diameter between 1 mm to 1.5 mm.

10. The method of claim 1, wherein the maximal outer
diameter of the elongate member extends for a length of
between 35-55 centimeters between the proximal and distal
portions.

11. A method of removing a kidney stone from a patient
in need thereof, the method comprising:

providing a ureteroscope with a single working channel in

an elongate member having a distal portion and an
opposing proximal portion with a longitudinally
extending working channel extending through an inte-
rior of the elongate member between an external port
and an open distal end, wherein the elongate member
has a maximal outer diameter that is 2.0 mm or less
over a length extending between the proximal portion
and the distal portion , and wherein the maximal outer
diameter of the elongate member extends for a length
of between 35-55 centimeters between the proximal
and distal portions;

inserting a cystoscope into a bladder of a patient;

identifying a kidney stone in a ureter of the patient;

positioning a guidewire in close proximity to the stone;

guiding the ureteroscope over the guidewire to position
the distal portion of the elongate member of the uret-
eroscope in close proximity to the stone;

obtaining an image of the ureter with an optical device

held by the ureteroscope;

passing a laser fiber through the working channel of the

ureteroscope to a target treatment site so that the laser
fiber is in close proximity to or directly contacts the
stone;
activating a laser in communication with the laser fiber to
fragment the stone while the laser fiber is in close
proximity to or directly contacts the stone; and

irrigating the target treatment site by introducing irriga-
tion liquid into the port and through the working
channel.

12. The method of claim 11, wherein the inserting,
identifying, positioning, guiding, removing, obtaining, pass-
ing, activating and irrigating steps are carried out in an
outpatient facility without general anesthesia.

13. The method of claim 11, wherein the guiding of the
ureteroscope comprises longitudinally and rotationally
manipulating the ureteroscope.

14. The method of claim 11, wherein the method further
comprises:

removing the guidewire from the working channel before

passing the laser fiber through the working channel;
removing the laser fiber from the working channel of the
ureteroscope after the stone is fragmented,;

then passing a stone basket through the working channel

and withdrawing the fragments into a bladder of the
patient; and

then removing the ureteroscope from the patient after the

irrigation.

15. The method of claim 11, further comprising removing
the cystoscope from the patient once the guidewire is in
position before guiding the ureteroscope to the stone.

16. The method of claim 11, wherein the distal portion of
the elongate member has a distalmost tip and the working
channel terminates a distance behind the tip, wherein the tip
holds the optical device and at least one light source, and
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wherein the image is obtained while illuminating the stone
using the at least one light source.

17. The method of claim 16, wherein the at least one light
source includes first and second light sources arranged with
the optical device therebetween.

18. The method of claim 11, wherein the elongate member
maximal outer diameter is under 2.0 mm to about 1.7 mm
over a length of between 35-55 centimeters between the
proximal and distal portions.

19. The method of claim 11, further comprising illumi-
nating the target treatment site with at least one light source
held by the distal end portion of the ureteroscope.

20. The method of claim 19, wherein the working channel
has a diameter of 1.25 mm or less, and wherein the optical
device has a diameter between 1| mm to 1.5 mm.
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