a9y United States

Kear

US 20090198250A1

12) Patent Application Publication (o) Pub. No.: US 2009/0198250 A1

(54) MEDICAL DEVICE

(76) Inventor: Jason W. Kear, Bloomington, IN
(Us)
Correspondence Address:

COOLEY GODWARD KRONISH LLP

ATTN: PATENT GROUP
Suite 1100, 777 - 6th Street, NW
WASHINGTON, DC 20001 (US)

(21) Appl.No.:  12/394,407

(22) Filed: Feb. 27, 2009

Related U.S. Application Data

(62) Division of application No. 10/202,978, filed on Jul.

25, 2002.

(43) Pub, Date: Aug. 6,2009
Publication Classification
(51) Imt.Cl
AG61IB 17722 (2006.01)
(52) US.Cl i e 606/127
(57) ABSTRACT

A stone retrieval suction device facilitates the retention and
then relocation and/or removal of objects disposed in a
patient’s urinary system. The device includes an elongated
member for placement in a channel of a flexible ureteroscope.
The elongated member defines a suction passageway which
extends longitudinally therethrough. The elongated member
is flexible enough to bend with the flexible ureteroscope, and
it is strong enough to prevent collapse of the suction passage-
way when suction is provided through the suction passage-
way by a vacuum source. The elongated member includes a
distal portion for contacting and retaining an object when the
suction is provided.
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MEDICAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
patent application Ser. No. 10/202,978, filed Jul. 25, 2002,
entitled “Medical Device,” which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD
[0002] The invention relates generally to medical devices.
BACKGROUND INFORMATION
[0003] Typical stone retrieval devices are used for retriev-

ing objects, such as kidney stones, that are disposed in easily-
accessed areas of a patient’s urinary tract. Some known stone
retrieval devices are configured such that a physician must
advance the device past the object, deploy a basket, and then
pull the device back toward the object to capture the object in
the basket. In situations where the object is embedded in
tissue or located in a lower calyx of a patient’s kidney, the
device cannot be advanced beyond the object and therefore
cannot capture the object. Stone retrieval devices configured
with graspers can be used to try to retrieve stones embedded
in tissue or located in the lower calyx. These devices typically
are not very flexible, however, and therefore frequently are
not useful in reaching and capturing such objects. Further,
grasping stone retrieval devices may not be able to retrieve a
certain object due to the size and/or shape of that object.

SUMMARY OF THE INVENTION

[0004] Objects, such as kidney stones and other natural or
foreign materials, can become trapped in a patient’s urinary
system. These objects can be disposed in areas of the urinary
system which are not easily accessed by currently available
stone retrieval devices. The present invention relates to medi-
cal retrieval devices and related methods for accessing and
then retaining, relocating, and/or removing an object dis-
posed in an internal location of a patient’s body (such as the
urinary system) which is not easily accessed by currently
available retrieval devices.

[0005] In one aspect, the invention involves a medical
device. The medical device includes an elongated member
that is configured for placement in a channel of a flexible
ureteroscope. The elongated member defines a suction pas-
sageway which extends longitudinally therethrough. The
elongated member bends with the flexible ureteroscope when
placed within the channel of the flexible ureteroscope. The
suction passageway resists collapsing when suction is pro-
vided through the suction passageway by a vacuum source.
The elongated member includes a proximal portion for com-
municating with the vacuum source to provide the suction
through the suction passageway and a distal portion for con-
tacting an object and retaining the object in contact with the
distal portion when the suction is provided through the suc-
tion passageway.

[0006] Embodiments according to this aspect of the inven-
tion can include various features. For example, the distal
portion can include a tapered tip. The distal portion can
include a tip which includes a concave portion for contacting
the object and retaining the object in contact with the concave
portion when the suction is provided through the suction
passageway. The distal portion can include a tip which
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includes a plurality of members extending radially outward
from the tip. The plurality of members prevent tissue proxi-
mate to the object from being drawn into the suction passage-
way when suction is provided through the suction passage-
way. The distal portion can include a tip which includes a
concave portion. The concave portion prevents tissue proxi-
mate the object from being drawn into the suction passage-
way when the suction is provided through the suction pas-
sageway. The elongated member can include a mesh to
reinforce the member and thus resist collapse of the suction
passageway when suction is provided. The mesh can extend
longitudinally and circumferentially along the elongated
member. The mesh can include stainless steel. The elongated
member can include a coil which extends longitudinally. and
circumferentially along the elongated member. The proximal
portion can include a luer connector and/or a handle for
connecting to the vacuum source. The handle can include a
switch for selectively enabling and disabling the suction
through the suction passageway. The proximal portion can be
in communication with a regulator for regulating the suction
through the suction passageway. The elongated member can
be made of a material such as a biocompatible plastic, a
biocompatible polyurethane, or a biocompatible rubber, for
example. The elongated member can have an outside diam-
eter of between two and three french. At least some of the
distal portion can be radiopaque.

[0007] Inanotheraspect, theinventioninvolves a method of
contacting and moving an object disposed in a patient. The
method includes providing a vacuum source, providing a
flexible ureteroscope and introducing the ureteroscope into a
patient, and providing a medical device. The medical device
includes an elongated member that is configured for place-
ment in a channel of the flexible ureteroscope. The elongated
member defines a suction passageway extending longitudi-
nally therethrough. The elongated member bends with the
ureteroscope when the elongated member is placed within the
channel of the flexible ureteroscope. The suction passageway
resists collapsing when suction is provided through the suc-
tion passageway by the vacuum source. The elongated mem-
ber includes a proximal portion for communicating with the
vacuum source to provide the suction through the suction
passageway, and a distal portion for contacting an object and
retaining the object in contact with the distal portion when the
suction is provided through the suction passageway. The
method further includes introducing the medical device into
the channel of the flexible ureteroscope, providing suction
through the suction passageway and retaining the object in
contact with thedistal portion, and moving the retained object
from a first location in the patient to a second location.
[0008] Embodiments according to this aspect of the inven-
tion can include various features. For example, the method
can further include moving the retained object to a second
location. Moving the retained object to a second location can
include moving the retained object outside the patient or to
another location inside the patient.

[0009] The foregoing and other objects, aspects, features,
and advantages of the invention will become more apparent
from the following description and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In the drawings, like reference characters generally
refer to the same parts throughout the different views. Also,
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the drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the
invention.

[0011] FIG.1Aisanillustrative diagram of a stone retrieval
suction device, according to one embodiment of the inven-
tion.

[0012] FIG. 1B is an illustrative cross sectional view of the
stone retrieval suction device of FIG. 1A, taken along line
B-B in FIG. 1A.

[0013] FIG. 2 is an illustrative diagram of a flexible uret-
eroscope disposed in a patient and a stone retrieval suction
device in communication with a vacuum source disposed
outside of the patient, according to one embodiment of the
invention.

[0014] FIG.3isanillustrative diagram ofthe stone retrieval
suction device of FIG. 2 partially disposed in a channel of the
flexible ureteroscope.

[0015] FIG. 4A is an illustrative diagram of the stone
retrieval suction device of FIG. 2 disposed in the channel of
the flexible ureteroscope and extending out of a distal end of
the ureteroscope and into the patient’s kidney.

[0016] FIG.4B isanillustrative diagram ofa stone retrieval
suction device disposed in the channel of the flexible uretero-
scope and also in communication with a remote vacuum
source through an extension tube, according to another
embodiment of the invention.

[0017] FIG. 5 is an illustrative cross sectional view of a
distal portion of a stone retrieval suction device disposed
inside the patient and proximate an object disposed in the
patient’s kidney, according to one embodiment of the inven-
tion.

[0018] FIG. 6 is an illustrative cross sectional view of the
distal portion of the stone retrieval suction device of FIG. 5
contacting and retaining the object disposed in the patient’s
kidney.

[0019] FIG. 7 is an illustrative cross sectional view of the
distal portion of the stone retrieval suction device of FIG. 6
after the object disposed in a patient’s kidney has been relo-
cated.

[0020] FIG. 8 is an illustrative cross sectional view of the
distal portion of the stone retrieval suction device of FIG. 7
after the object disposed in a patient’s kidney has been
released.

[0021] FIG. 9 is an illustrative cross sectional view of the
distal portion of the stone retrieval suction device of FIG. 7
removing the object from the patient’s kidney.

[0022] FIG.101s an illustrative diagram of a stone retrieval
suction device including a mesh, according to another
embodiment of the invention.

[0023] FIG.10Bisanillustrative cross sectional view of the
stone retrieval suction device of FIG. 10A, taken along line
B-Bin FIG. 10A, according to one embodiment of the inven-
tion.

[0024] FIG.10C isanillustrative cross sectional view of the
stone retrieval suction device of FIG. 10A, taken along line
B-B in FIG. 10A, according to another embodiment of the
invention.

[0025] FIG. 10D is an illustrative cross sectional view of
the stone retrieval suction device of FIG. 10A, taken along
line B-B in FIG. 104, according to still another embodiment
of the invention.

[0026] FIG. 11A is an illustrative diagram of a stone
retrieval suction device including a coil, according to one
embodiment of the invention.
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[0027] FIG.11Bisanillustrative cross sectional view of the
stone retrieval suction device of FIG. 11A, taken along line
B-B in FIG. 11 A, according to one embodiment of the inven-
tion.

[0028] FIG.11Cisanillustrative cross sectional view of the
stone retrieval suction device of FIG. 11A, taken along line
B-B in FIG. 11A, according to another embodiment of the
invention.

[0029] FIG. 11D is an illustrative cross sectional view of
the stone retrieval suction device of FIG. 11A, taken along
line B-B in FIG. 114, according to still another embodiment
of the invention.

[0030] FIG. 12 is an illustrative cross sectional view of a
tapered tip coupled to a distal portion of the stone retrieval
suction device, according to one embodiment to the inven-
tion.

[0031] FIG. 13A is an illustrative cross sectional view of a
tip including a concave portion coupled to a distal portion of
the stone retrieval suction device, according to another
embodiment to the invention.

[0032] FIG. 13B is an illustrative cross sectional view of a
tip including a concave portion coupled to a distal portion of
the stone retrieval suction device, according to yet another
embodiment to the invention.

[0033] FIG. 14 is an illustrative cross sectional view of a tip
including a plurality of arms extending radially outward
coupled to a distal portion of the stone retrieval suction
device, according to still another embodiment to the inven-
tion.

[0034] FIG. 15 is an illustrative cross sectional view of a
tapered tip coupled to a distal portion of the stone retrieval
suction device including a mesh disposed on the inner surface
of a wall of the elongated member, according to one embodi-
ment to the invention.

[0035] FIG. 16 is an illustrative cross sectional view of a tip
including a concave portion coupled to a distal portion of the
stone retrieval suction device including a mesh disposed in a
wall of the elongated member, according to another embodi-
ment to the invention.

[0036] FIG. 17 is anillustrative cross sectional view of a tip
including a plurality of arms extending radially outward
coupled to a distal portion ofthe stone retrieval suction device
including a mesh disposed on the outer surface of a wall of the
elongated member, according to still another embodiment to
the invention.

[0037] FIG. 18 is an illustrative cross sectional view of a
tapered tip coupled to a distal portion of the stone retrieval
suction device including a coil disposed on the inner surface
of a wall of the elongated member, according to one embodi-
ment to the invention.

[0038] FIG. 19 is anillustrative cross sectional view of a tip
including a concave portion coupled to a distal portion of the
stone retrieval suction device including a coil disposed in a
wall of the elongated member, according to another embodi-
ment to the invention.

[0039] FIG. 20 is an illustrative cross sectional view of a tip
including a plurality of arms extending radially outward
coupled to a distal portion ofthe stone retrieval suction device
including a coil disposed on the outer surface of a wall of the
elongated member, according to still another embodiment to
the invention.

[0040] FIG. 21 is an illustrative diagram of the stone
retrieval suction device including a handle disposed in the
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channel of the flexible ureteroscope and extending out of a
distal end of the ureteroscope and into the patient’s kidney.
[0041] FIGS. 22A and 22B are illustrative cross sectional
diagrams of a handle of the stone retrieval suction device,
according to one embodiment of the invention.

[0042] FIGS. 23A and 23B are illustrative cross sectional
diagrams of a handle of the stone retrieval suction device,
according to another embodiment of the invention.

[0043] FIG.24A is anillustrative diagram of ahandle of the
stone retrieval suction device, according to still another
embodiment of the invention.

[0044] FIGS. 24B and 24C are illustrative cross sectional
diagrams of the handle shown in FIG. 24A.

DESCRIPTION

[0045] Objects, such as kidney stones (calculi) and other
natural or foreign materials, can become trapped in a patient’s
urinary system. These objects can be disposed in areas of the
urinary system that are easily accessed by currently available
stone retrieval devices. These objects can also be disposed in
areas of the urinary system, such as embedded in tissue or
located in a lower calyx of a patient’s kidney, for example,
which are not easily accessed by currently available stone
retrieval devices. The present invention relates to medical
devices and related methods for accessing and then retaining,
relocating, and/or removing an object disposed in an internal
area of a patient’s body (such as the urinary system) which is
difficult or impossible to access with currently available
retrieval devices or methods.

[0046] Referring to FIGS. 1A and 1B, in one embodiment,
the stone retrieval suction device 100 includes an elongated
member 102 which defines a suction passageway 110 extend-
ing longitudinally therethrough. The elongated member 102
is designed to be placed in a channel of a flexible ureteroscope
and has an outside diameter of between two and three french.
The elongated member 102 bends with the flexible uretero-
scope when placed within the channel of the flexible uretero-
scope. The suction passageway 110 resists collapsing when
suction is provided through the suction passageway 110 by a
vacuum source. For example, the elongated member 102 can
be reinforced to resist collapse of the suction passageway 110
when suction is provided through the suction passageway
110. Materials that can be used for the elongated member 102
include, but are not limited to, biocompatible plastic, biocom-
patible rubber, and biocompatible polyurethane. In one
embodiment, the bendable elongated member 102 is formed
of Pebax, PTFE, or Polyuethane. The elongated member fur-
ther includes a proximal portion 108. The proximal portion
108 is in communication with the vacuum source to provide
suction through the suction passageway 110. In one embodi-
ment, the proximal portion 108 can also include a luer con-
nector 104. The luer connector 104 is used to connect the
elongated member 102 to the vacuum source. The elongated
member further includes a distal portion 106 for making
contact with an object disposed in a patient, such as a kidney
stone. The distal portion 106 retains the object in contact with
the distal portion 106 when suction is provided through the
suction passageway 110. In one embodiment, the distal por-
tion 106 can also include a tapered tip 112 which is used to
contact the object. In other embodiments, the distal portion
106 can include other types of tips which are discussed in
further detail below. In some embodiments, the distal portion
106 can also include a radiopaque material which facilitates
easily locating the elongated member 102 with a fluoroscope
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when the elongated member 102 is disposed within the
patient. The radiopaque material can be painted on, and/or
embedded in, the elongated member 102. The radiopaque
material can also be a band painted on, embedded in, and/or
wrapped around the distal portion 106 of the elongated mem-
ber 102. In some embodiments, the radiopaque material can
be tungsten filled ink, bismuth subcarbonate, or barium sul-
fate. In other embodiments, the radiopaque material can be a
platinum or tantalum metal band.

[0047] The elongated member 102 can be extruded from
any of the materials previously described using known extru-
sion techniques. The luer connector 104 can be made of
molded plastic or metal, such as stainless steel. The tapered
tip 112 can also be made of molded plastic or metal.

[0048] Referring to FIGS. 2-4A, in operation, a user (e.g. a
doctor or other medical personnel) inserts a distal end 216 of
a flexible ureteroscope 214 into the patient’s urethra 202. The
user advances the flexible ureteroscope 214 so that the distal
end 216 passes into and through the urinary bladder 204, into
and through the ureter 206, and into the kidney 208. The user
positions the distal end 216 of the flexible ureteroscope 214
within the patient’s kidney 208 by manipulating positioning
knobs 230, 232. The knob 230 moves the distal end 216
vertically and the knob 232 moves the distal end 216 hori-
zontally. By manipulating the positioning knobs 230, 232,
and viewing the kidney’s 208 interior with an eyepiece 224,
the user can position a distal channel opening 228 of the
flexible ureteroscope 214 proximate an object, such as a kid-
ney stone, that is disposed in the patient’s kidney 208.
[0049] The user then connects the luer connector 104 to a
regulator 210 which, in turn, is connected to a vacuum source
212. The vacuum source 212 provides suction through the
suction passageway 110 and the regulator 210 allows the user
to vary the suction provided by the vacuum source 212 by
adjusting a suction adjustment dial 222. In this embodiment,
the vacuum source 212 is located near the patient. In another
embodiment, the vacuum source 212 can be located remotely
and is discussed in further detail below.

[0050] As previously described, the elongated member 102
includes a material that enables the elongated member 102 to
bend with the flexible ureteroscope 214. After the user has
inserted the flexible ureteroscope 214 into the patient, the user
then inserts the distal portion 106 of the elongated member
102 into a proximal channel opening 226 at a proximal end
218 of the flexible ureteroscope 214. The user then advances
the distal portion 106 through the channel 502 (shown in FIG.
5) of the flexible ureteroscope 214 until the tapered tip 112
extends out of the distal channel opening 228 at the distal end
216 of the flexible ureteroscope 214.

[0051] Referring to FIG. 4B, in another embodiment, the
elongated member 102 can be connected to a remotely
located vacuum source 212 (such as a vacuum source located
on a wall). In this embodiment, the elongated member 102
communicates with the regulator 210 through an extension
tube 402. The luer connector 104 of the elongated member
102 is mated to a first luer connector 406 disposed on a
proximal end 408 of the extension tube 402. A second luer
connector 404 disposed on a distal end 410 of the extension
tube is connected to the regulator 210.

[0052] Referring to FIGS. 4A, 5, and 6, after the elongated
member 102 is advanced through the channel 502 so that the
tapered tip 112 extends out of the channel 502 through the
distal channel opening 218 and is proximate to a kidney stone
504, the user switches on the suction (using switch 220). The
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suction pulls the kidney stone 504 in a direction (indicated by
arrow 506) toward the tapered tip 112. Eventually, the kidney
stone 504 makes contact with the tapered tip 112 and is held
in contact with the tapered tip 112 by the continuous suction
through the suction passageway 110 (shown in FIG. 1B). If
the kidney stone 504 is embedded in tissue, the user moves the
tapered tip 112 toward the embedded kidney stone 504. After
the tapered tip 112 makes contact with the embedded kidney
stone 504, the suction through the suction passageway 110
retains the kidney stone 504 in contact with the tapered tip
112. The user can then pull the kidney stone 504 free by
retracting the distal portion 106 of the elongated member 102
into the channel 502.

[0053] This device and method enables the user to capture
and retain the kidney stone 504 even when the kidney stone
504 is embedded in tissue or located in a portion of the
patient’s body that is difficult or impossible to access with
typical basket and/or grabber stone retrieval devices.

[0054] Referring to FIGS. 7-8, after contacting and retain-
ing the kidney stone 504, the user can reposition the distal end
216 of the flexible ureteroscope 214 with the distal portion
106 of the elongated member 102 still extending beyond the
distal channel opening 218 and retaining the kidney stone 504
in contact with the tapered tip 112. The purpose of reposi-
tioning the distal end 216 of the flexible ureteroscope 214 is to
move the kidney stone 504 to an area in the kidney that is
easily accessed by typical stone retrieval baskets or grabbers.
After the user relocates the kidney stone 504, the user can
release the kidney stone 504 by discontinuing the suction and
retracting the distal portion 106 of the elongated member 102
through the distal channel opening 218. After the kidney
stone 504 is released, the user can use any of a variety of
existing stone retrieval devices to capture and remove the
kidney stone 504 from the patient’s urinary system. If the
kidney stone 504 is too large to remove, the user can employ
any of a variety stone destruction devices (such as laser or
vibration devices, for example) to break the kidney stone 504
into smaller pieces. If the kidney stone 504 has a diameter
smaller than the diameter of the channel 502 of the flexible
ureteroscope 214, the user can remove the kidney stone 504
from the patient by pulling the kidney stone 504 through the
channel 502 of the flexible ureteroscope 214.

[0055] Referring to FIGS. 10A-D and 15-17, in another
embodiment, the stone retrieval suction device 100 includes a
mesh 1002 which extends longitudinally and circumferen-
tially along the elongated member 102. The mesh 1002 can be
made of stainless steel and/or other material(s). The mesh
1002 can be, for example, formed by two or more cords that
are woven together to form the mesh 1002 with each cord
having one or more, for example three or more, component
strands. Bach of the strands could be thin wire or metal or a
metal alloy, for example. The mesh 1002 reinforces the elon-
gated member 102 so that the elongated member 102 does not
collapse when suction is provided through the suction pas-
sageway 110 by the vacuum source 212 (FIG. 4A). The cords
of the mesh 1002 canbe either spaced closely together to form
a dense mesh or spaced far apart to form a sparse or open
mesh. The mesh 1002 can be affixed to an inner surface 1006
(FIGS. 10C and 15) or an outer surface 1004 (FIGS. 10B and
17) of the elongated member 102. The mesh 1002 can also be
embedded between the inner surface 1006 and the outer sur-
face 1004 of the elongated member 102 (FIGS. 10D and 16).
[0056] Referring to FIGS.11A-Dand 18-20, in still another
embodiment, the stone retrieval suction device 100 includes a
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coil 1102 which extends circumferentially and longitudinally
along the elongated member 102. The coil 1102 can be made
of stainless steel and/or other material(s). The coil 1102 can
be, for example, formed by a cord with the cord having one or
more, for example three or more, component strands. Each of
the strands could be thin wire or metal or a metal alloy, for
example. The coil 1102 reinforces the elongated member 102
so that the elongated member 102 does not collapse when
suction is provided through the suction passageway 110 by a
vacuum source. The coil 1102 can be tightly wound so that the
individual coils are spaced closely together to form a dense
coil or the coil 1102 an be loosely wound so that the individual
coils are spaced far apart to form an open coil. As with the
mesh 1002, the coil 1102 can be affixed to the inner surface
1006 (FIGS. 11C and 18) or the outer surface 1004 (FIGS.
11B and 20) of the elongated member 102. The coil 1102 can
also be embedded between the inner surface 1006 and the
outer surface 1004 of the elongated member 102 (FIGS. 11D
and 19).

[0057] Referring to FIG. 12, the distal portion 106 of the
elongated member 102 can include a tapered tip 112. The
tapered tip 112 includes a side wall 120 having an inner
surface 124, an outer surface 126, and a distal end surface
122. The inner surface 124 of the tapered tip 112 defines a
lumen 128 that is a portion of the suction passageway 110.
The distal end surface 122 defines a distal end opening 123 in
fluid communication with the suction passageway 110. As
shown in FIG. 12, the diameter d of the distal end opening 123
is greater than the thickness t of the side wall 120. The tapered
tip 112 can be made of molded plastic or metal, for example,
although other materials or combinations of materials are
possible. In another embodiment shown in FIG. 13A, the
distal portion 106 can include a tip 1302 with a concave
portion 1304. The concave portion 1304 is used to contact an
object disposed in a patient’s urinary system and retain the
object in contact with the concave portion 1304 when suction
is provided through the suction passageway 110. In still
another embodiment shown in FIG. 13B, the distal portion
106 can include a concave portion 1306 with a tapered tip
1308 within the concave portion 1306. The concave portion
1306 is used to keep surrounding tissue away from the suction
in the tapered tip 1308 when the tapered tip 1308 contacts an
object. In yet another embodiment shown in FIG. 14, the
distal portion 106 can include a tip 1402 which includes a
plurality of members 1404. The plurality of members 1404
extend radially outward from the tip 1402 and prevent tissue
(proximate to an object being contacted) from being pulled
into the suction passageway 110. The tips 1302, 1402 can also
be made of molded plastic or metal.

[0058] Referring to FIGS. 21, 22A, and 22B, in another
embodiment, the suction retrieval device 100 can include a
handle 2102. The handle 2102 includes a suction button 2104
which is used to enable and disable the suction in the suction
passageway 110 by uncrimping and crimping a portion of the
elongated member 102 disposed in the handle 2102. When
the suction button 2104 is not pressed (default position), the
suction button 2104 is positioned such that a rigid member
2108 presses against the suction tube 302 thereby crimping
the elongated member 102 and disabling the suction in the
suction passageway 110.
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[0059] When the suction button 2104 is pressed (in the
direction indicated by arrow 2106), the suction button 2104 is
positioned such that the rigid member 2108 no longer crimps
the elongated member 102, thereby enabling suction in the
suction passageway 110. As long as the suction button 2104 is
pressed, the suction in the suction passageway 1101s enabled.
As soon as the suction button 2104 is released, the suction in
the suction passageway 110 is disabled.

[0060] In operation, after inserting the flexible uretero-
scope 214 into the patient’s urinary system, the user connects
the luer connector 104 to the regulator 210 and then guides the
elongated member 102 into and through the channel of the
flexible ureteroscope 214. The user then turns on the vacuum
source 212 with the switch 220 and adjusts the suction with
suction adjustment knob 222 on the regulator 210. The user
positions the elongated member 102 proximate to an object
disposed in the patient’s urinary system by the method pre-
viously described, and then presses the suction button 2104
on the handle 2102 to engage the suction (by uncrimping the
portion of elongated member 102 disposed in the handle
2102). After the object is captured and relocated to a new
position or removed from the patient, the user releases the
button 2104 to disengage the suction (by crimping the portion
of elongated member 102 disposed in the handle 2102)
thereby releasing the object.

[0061] Referring to FIGS. 23A and 23B, in still another
embodiment, the suction retrieval device 100 can include a
handle 2302. The handle 2302 includes a suction port 2306
which is used to enable and disable the suction in the distal
portion 106 of the suction passageway 110. The suction port
2306 is an opening to the suction passageway 110 and allows
outside air to be sucked into the suction passageway 110 by
the vacuum source (as indicated by arrows 2304) when left
open or uncovered. As aresult, the suction in the distal portion
106 of the suction passageway 110 is significantly reduced or
disabled entirely. When the suction port 2306 is covered, by a
user’s finger 2308 for example, the suction port 2306 is sealed
and the suction in the distal portion 106 of the suction pas-
sageway 110 is restored.

[0062] Referring to FIGS. 24A-C, in yet another embodi-
ment, the suction retrieval device 100 can include a handle
2402. The handle 2402 includes a rotatable valve 2404 which
is used to enable and disable the suction in the distal portion
106 of the suction passageway 110 by redirecting the suction
from the vacuum source. The valve 2404 includes a handle
2412 (for rotating the valve) and two perpendicular suction
tubes 2416, 2414. When the valve 2404 is rotated to an open
position (FIG. 24B), a suction port 2406 is put in communi-
cation with the vacuum source via the suction tubes 2414,
2416. Outside air is pulled through the suction port 2406,
through the suction tubes 2414, 2416, and into the suction
passageway 100 by a vacuum source as indicated by arrow
2408. The suction in the distal portion 106 of the suction
passageway 110 is thereby disabled. When the valve 2404 is
rotated to a closed position (FIG. 24C), the suction port 2406
is sealed and the distal portion 106 of the suction passageway
110 is put in communication with the vacuum source via
suction tube 2414. The suction in the suction passageway 110
is thereby enabled as indicated by arrows 2410.

[0063] Variations, modifications, and other implementa-
tions of what is described herein may occur to those of ordi-
nary skill in the art without departing from the spirit and scope
of the invention. Accordingly, the invention is not to be
defined only by the preceding illustrative description.
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What is claimed is:

1.-21. (canceled)

22. A medical device, comprising:

an elongated member configured to be disposed within a

urinary tract of a patient, the elongated member defining
a suction passageway along a longitudinal axis of the
elongated member, the elongated member having a
proximal portion and a distal portion,

the proximal portion configured to be coupled to a vacuum

source configured to provide suction through the suction
passageway,
the distal portion of the elongated member having a tip, the
tip including a side wall having an inner surface defining
a portion of the suction passageway, an outer surface,
and a distal end surface, the inner surface being gradu-
ally tapered such that an inner diameter of the suction
passageway proximate the distal end surface is less than
an inner diameter of a portion of the suction passageway
disposed proximally from the distal end surface, the
distal end surface of the side wall configured to contact
a kidney stone and retain the kidney stone when the
suction is provided through the suction passageway,

the tip including a concave portion having a distal end
surface substantially co-planar with the distal end sur-
face of the side wall, the distal end surface of the concave
portion configured to contact a portion of the urinary
tract of the patient adjacent the kidney stone.

23. The medical device of claim 22, wherein the concave
portion defines a cavity within which a portion of the kidney
stone can be received when suction is provided through the
suction passageway.

24. The medical device of claim 22, wherein the concave
portion is configured to prevent the portion of the urinary tract
adjacent the kidney stone from entering the suction passage-
way when the suction is provided through the suction pas-
sageway.

25. The medical device of claim 22, wherein the distal end
surface of the side wall is substantially normal to the longi-
tudinal axis.

26. The medical device of claim 22, wherein a portion of
the concave portion extends radially from the outer surface of
the tip.

27. The medical device of claim 22, wherein the concave
portion includes a plurality of members, each extending radi-
ally from the outer surface of the tip.

28. The medical device of claim 22, wherein:

the distal end surface defining an opening in fluid commu-

nication with the suction passageway, the opening hav-
ing a diameter greater than a thickness of the side wall
between the inner surface and the outer surface.

29. The medical device of claim 22, wherein:

the portion of the urinary tract is a first portion;

the outer surface of the side wall configured to contact a

second portion of the urinary tract; and

the side wall between the inner surface and the outer sur-

face being devoid of another lumen.

30. A medical device, comprising:

an elongated member configured to be disposed within a

urinary tract of a patient, the elongated member defining
a suction passageway along a longitudinal axis of the
elongated member, the elongated member having a
proximal portion and a distal portion, the proximal por-



US 2009/0198250 A1

tion configured to be coupled to a vacuum source con-
figured to provide suction through the suction passage-
way,

the distal portion of the elongated member having a tip, the

tip including a side wall having an outer surface, a distal
end surface, and an inner surface defining a portion of
the suction passageway, the side wall between the inner
surface and the outer surface being devoid of another
lumen, the inner surface being gradually tapered such
that an inner diameter of the tip is less than an inner
diameter of a portion of the elongated member disposed
proximally from the tip, the distal end surface of the side
wall configured to contact a kidney stone and retain the
kidney stone when the suction is provided through the
suction passageway; and

ablocking member coupled to the tip such that a portion of

the blocking member extends radially from the outer
surface of the tip. the blocking member configured to
contact a portion of the urinary tract of the patient.

31. The medical device of claim 30, wherein a maximum
outer diameter of the blocking member is greater than a
maximum outer diameter of the tip.

32. The medical device of claim 30, wherein the blocking
member defines a concave cavity within which a portion of
the kidney stone can be received when suction is provided
through the suction passageway.

33. The medical device of claim 30, wherein the blocking
member is substantially rigid and is configured to prevent
tissue proximate the kidney stone from entering the suction
passageway when the suction is provided through the suction
passageway.

34. The medical device of claim 30, wherein the blocking
member has a distal end surface substantially co-planar with
the distal end surface of the side wall.

35. The medical device of claim 30, wherein at least a
portion of the tip is disposed within a cavity defined by the
blocking member.

36. A medical device, comprising:

an elongated member configured to be disposed within a

urinary tract of a patient, the elongated member defining
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a suction passageway along a longitudinal axis of the
elongated member, the elongated member having a
proximal portion and a distal portion, the proximal por-
tion configured to be coupled to a vacuum source to
provide suction through the suction passageway,

the distal portion of the elongated member having a tip, the

tip including a side wall having an outer surface and an
inner surface defining a portion of the suction passage-
way, the side wall between the inner surface and the
outer surface being devoid of another passageway, the
inner surface being gradually tapered such that an inner
diameter of the tip is less than an inner diameter of a
portion of the elongated member disposed proximally
from the tip, the distal end surface of the side wall
configured to contact a kidney stone and retain the kid-
ney stone when the suction is provided through the suc-
tion passageway; and

a concave member coupled to the tip, the concave member

being substantially rigid, the concave member config-
ured to prevent tissue proximate the kidney stone from
entering the suction passageway when the suction is
provided through the suction passageway, a maximum
outer diameter of the concave member is greater than a
maximum outer diameter of the tip.

37. The medical device of claim 36, wherein the concave
member includes a plurality of members, each extending
radially from the outer surface of the tip.

38. The medical device of claim 36, wherein the concave
member has a distal end surface substantially co-planar with
the distal end surface of the side wall.

39. The medical device of claim 36, wherein a portion of
the concave member extends radially from the outer surface
of the tip.

40. The medical device of claim 36, wherein the concave
member defines a cavity within which a portion of the kidney
stone can be received when suction is provided through the
suction passageway.
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