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Description

BACKGROUND OF THE INVENTION

[0001] 1. Field of the invention. The present invention
relates generally to medical apparatus. More particularly,
the present invention relates to a method and apparatus
for capturing, fragmenting, and removing urinary stones
from the kidney or bladder.
[0002] Urinary tract endoscopy, a minimally invasive
procedure for removing urinary stones that are present
in the bladder, ureter, or kidney, may be performed in
several ways. A large viewing scope, referred to as a
cystoscope, is advanced from the urethra into the blad-
der. When necessary, a smaller ureteroscope is further
advanced from the bladder, through the ureter, and into
the kidney: Alternatively, a nephroscope entering
through a percutaneous tract into the kidney, may be
used in the kidney and upper urinary tract. In each of
these protocols, endoscopes carry either an optical ele-
ment or optical fiber bundle which in some cases are
steerable so that individual stones may be observed, cap-
tured, and removed from the kidney and bladder. The
endoscopes carry a working channel for the introduction
of tools to the distal end of the device. The working chan-
nel in a ureteroscope, however, has a very small diam-
eter, due to the very small size of the device itself, typically
limiting tool use to one small tool at a time. Optionally,
the stones may be fragmented using laser or other en-
ergy, and the intact stone and/or fragments may be re-
moved using a deployable basket advanced through a
working channel of the endoscope.
[0003] Endoscopic stone treatment is particularly diffi-
cult to perform in the bladder and kidney where the stones
or stone fragments may be mobile and are present in a
large open volume and thus are often difficult to capture.
While the stones may be captured using a basket or other
tools under direct visualization, steering the scope and
firmly capturing the stone is problematic, particularly if
the stone is mobile and suspended within the open vol-
ume. Moreover, if the stone is fragmented with energy,
capturing the many stone fragments which disperse
throughout the volume and can be even more difficult
and time consuming.
[0004] For these reasons, it would be desirable to pro-
vide improved and alternative apparatus and protocols
for the ureteroscopic treatment and removal of stones
from the urinary system, particularly the kidney and blad-
der. Such systems and protocols will preferably be com-
patible with many or all conventional endoscopes which
are commercially available. Desirably, the apparatus and
protocols will facilitate capturing of the stones within the
open volumes of the kidney and bladder, will allow for
energy-based fragmentation of the stones while they re-
main captured, and will contain most or all of the stone
fragments resulting from the fragmentation. The appara-
tus and protocols would preferably reduce the need to
use the working channel of the endoscope, making the

working channel available for an energy source or use
in new protocols. At least some of these objectives will
be met by the inventions described below.
[0005] 2. Background of the Background Art. Dr.
Bogdan Petrut has filed a Romanian Patent Application
describing a stone capture device for attaching to a ure-
teroscope to capture and draw stones into a sheath for
containing the stones while delivering laser energy to
break up the stones. See also U.S. Patent Nos.
3,760,810; 3,870,048; 4,222,308; 4,257,420; 4,471,766;
4,735,194; 5,423,834; 5,507,797; 6,099,535; 6,645,195;
6,869,395; 7,204,804; and 7,223,230. U.S. Patent Pub-
lication No. US 2006/0116693 describes a stone capture
device intended for use in lithotripsy treatment. The Roth-
Net® foreign body retrieval device is described at http:
//www.usendoscopy.com/foreignbody.php.
[0006] US 6,264,664 discloses a surgical basket in-
strument that includes a sheath (catheter), a shaft ex-
tending through and axially movable relative to the
sheath, a basket assembly coupled to a distal end of the
shaft, and a handle coupled to a proximal end of the shaft
and adapted for facilitating movement of the shaft relative
to the sheath such that the basket assembly may be
moved out of and into the distal end of the sheath. The
basket assembly is formed from a plurality of circumfer-
entially spaced flexible wires or cables which facilitate
entrapping of urological and gastrointestinal calculi. The
shaft is made of a hollow compacted cable formed from
a flexible yet strong shape memory material such as a
nickel-titanium alloy. The hollow (channel) in the shaft
receives at least one fiber optic couplable to a laser beam
for destroying calculi. The fiber optic may be stationary
or axially movable relative to the shaft, and may extend
to the proximal end of the basket assembly or beyond
the distal tip of the instrument so as to act as a sphinc-
tertome. Additional fiber optics which extend through the
channel, and a fluid source coupled to the channel permit
the basket instrument to have the additional functionality
of an endoscope.
[0007] US 5,71,6321 discloses a method and appara-
tus for imaging a narrow body lumen, the method com-
prising maintaining separation between a distal end of
an optical viewing scope and a lumen wall with a spacing
structure which extends distally from the distal end of an
access catheter. Optional spacing structures include dis-
tal cages and a guidewire which is fixed to and extends
distally from the access catheter body. The device can
be used during retrograde imaging of the fallopian tube,
as it prevents the tubal wall from coming into such close
proximity to a falloposcope as to produce "whiteout" on
the imaging monitor.
[0008] US 6,443,159 discloses a method of exposing,
ligating, and dividing perforating veins endoscopically us-
ing balloon dissectors to gain access to the perforating
veins thereby avoiding large incisions required in the Lin-
ton procedure and similar open surgical procedures.
[0009] US 2005/0049619 discloses a system for re-
moving an obstruction from a blood vessel that includes
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an obstruction engaging element and an expandable
capture element. The capture element has a flexible cov-
er and an expandable support structure. The engaging
element engages the obstruction and moves the obstruc-
tion into the capture element. The capture element pro-
tects the obstruction when the obstruction is moved into
the catheter.
[0010] Document WO 2005/079678 A discloses a
stone capture device with an inner through going lumen
suitable for use with a steerable viewing scope compris-
ing a sheath having a distal end, a proximal end, and a
lumen positionable over a shaft of a viewing scope and
a perforate sweeping structure extending distally from
the distal end of the sheath, wherein the perforate sweep-
ing structure is shiftable between a tubular configuration
with a width about the same as that of the sheath and a
concave configuration which increases in width in the
distal direction, wherein a distal end of a steerable view-
ing scope can be disposed within the concave sweeping
structure when deployed.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention provides a stone capture
device as set out in the appended claims.
[0012] The application also discloses methods for re-
moving urinary stones from a body cavity, such as a kid-
ney or bladder. The methods comprise introducing a
viewing scope, such as a commercially available ureter-
oscope, having an optical element at its end into an open
volume of the body cavity. A perforate sweeping structure
is deployed from a distal end of the viewing scope, while
the viewing scope is steered and advanced within the
open volume of the body cavity to engage the deployed
perforate sweeping structure against the stone. Once the
stone is engaged, the sweeping structure is further ad-
vanced to urge the stone against a wall structure of the
body cavity so that the stone is captured between the
sweeping structure and the wall structure. Energy is then
applied through the viewing scope, typically laser energy
delivered via an optical (laser) fiber advanced through a
working channel of the viewing scope. The delivered en-
ergy disrupts the captured stone and large fragments,
producing smaller stone fragments. Usually, the stone is
held in place while delivering energy solely by the sweep-
ing structure against the wall structure, and no separate
basket, forceps, loop structures, or the like, are used to
hold the stone in place. In a preferred method, the region
around the captured stone is irrigated, typically before,
during, and/or after the energy-based fragmentation, to
wash the stone fragments into the sweeping structure.
Preferred sweeping structures comprise mesh struc-
tures, often double-walled mesh structures, in which the
stone fragments become entrapped as they are washed
away by the irrigating solution.
[0013] The viewing scope is usually introduced trans-
luminally, i.e. through the urethra and optionally through
the bladder, ureter, and into the kidney. Alternatively,

however, the sweeping structure and viewing scope
could be introduced through a percutaneous incision in
the abdomen.
[0014] During delivery and prior to deployment, the
perforate sweeping structure is usually maintained in a
tubular configuration. Such a tubular structure may be
deployed by axial foreshortening. The sweeping struc-
ture is disposed over a distal portion of the viewing scope,
where the tubular configuration is transformed into a con-
cave structure which extends distally from the distal end
of the viewing scope. The concave structure, which may
be conical, hemispherical, or have other expansibly ta-
pered structures, will surround the optical element of the
viewing scope so that view from the element is not ob-
scured. Moreover, the tubular configuration of the sweep-
ing structure will typically be sufficiently flexible so that
the distal end or region of the viewing scope can be
steered in a conventional manner without excessive con-
straint by the sweeping structure. When the tubular con-
figuration of the sweeping structure is shifted to the con-
cave structure, however, it will become more rigid, allow-
ing it to engage, move, and entrap kidney stones against
the body cavity wall while retaining sufficient flexibility to
conform to an irregularly shaped wall surface. While a
preferred perforate sweeping structure is deployed by
foreshortening, alternative sweeping structures may
have an initial collapsed, closed configuration extending
over the distal end of the viewing structure and may be
deployed or otherwise opened to a concave configuration
surrounding the distal end of the viewing structure, typi-
cally by releasing the constrained structure from a sur-
rounding sleeve or other structure.
[0015] The methods described herein optionally in-
clude steering the viewing scope within the body cavity
while the distal portion of the viewing scope is present
within the tubular configuration of the sweeping structure.
Methods further comprise engaging the perforate struc-
ture against the urinary stones when said structure is
sufficiently rigid to manipulate the stones while remaining
sufficiently flexible to conform an outer rim of the structure
to an irregularly shaped bladder wall and sufficiently po-
rous to allow fluids to pass freely through the perforations
or apertures in the perforate structure when the region
is being irrigated. Generally, the perforate sweeping
structure will be formed as a metal or polymeric mesh
with individual interwoven wires or filaments. The mesh
will have openings or interstices which are sufficiently
large to allow the free flow of irrigation fluid, but which
have dimensions which contain and/or entrap the stone
fragments within the mesh, particularly within a double
walled mesh structure which will be described hereinbe-
low. Usually, porosity of the deployed perforate structure
will be sufficient to limit stones larger than 2 mm in any
dimension from passing therethrough. The deployed per-
forate structure utilizes irrigation from the viewing scope
to maintain the captured stone fragments (typically small-
er than 2mm) against the interior of the perforate structure
and/or against the wall of the body cavity so as not to
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obscure vision during lithotripsy procedures.
[0016] Usually, the perforate sweeping structure will
be removably attached to the distal end of the viewing
scope. Thus, after the assembly viewing scope and per-
forate structure has been used in a procedure, the per-
forate sweeping structure may be detached from the as-
sembly and disposed of while the viewing scope may be
sterilized and reused.
[0017] While the presently preferred perforate sweep-
ing structure will be an evertable tubular structure, as
described above, other embodiments of the perforate
sweeping structure include a self-expanding tube or other
elongate structure which can be distally advanced from
a carrier sleeve or sheath. Usually, the carrier sleeve or
sheath will be configured as a "monorail" device which
has a relatively short engagement length, typically from
2 cm to 10 cm, usually from 3 cm to 8 cm, with a lumen
or passage therethrough which receives the viewing
scope. Thus, the carrier sleeve may be advanced over
a proximal end of the viewing scope in a manner similar
to a monorail vascular catheter. A hypotube or other elon-
gate shaft is attached at the proximal end of the carrier
sleeve allowing the carrier sleeve to be pushed over the
viewing scope until the sleeve reaches the distal end of
the scope. At that point, a second pusher rod or element
is used to distally advance a conical (tapered to open in
the distal direction) or other expanding mesh structure
from the carrier sleeve, where the structure will be con-
figured so that a proximal end is aligned with the optical
viewing element of the viewing scope. The assembly of
the viewing scope and the carrier sleeve with deployed
perforate sweeping structure then can be manipulated
and advanced within the open volume of the body cavity
to capture stones and engage the stones against a struc-
ture, typically a wall of the body lumen, prior to delivering
energy to break up the stones. After the stones are bro-
ken up, the perforate structure may be proximally retract-
ed so that the structure as well as the stones carried
therein are drawn back into the carrier sleeve which may
then be withdrawn from the body cavity to remove the
stone fragments.
[0018] In one aspect of the present invention, a stone
capture device for use with a steerable viewing scope
comprises a sheath and a perforate sweeping structure.
The sheath has a distal end, a proximal end, and a lumen
therebetween, where the lumen is positionable over the
distal end of the viewing scope. Usually, the sheath will
have a length which extends over most, but not all of the
length of the viewing structure, allowing a proximal end
of the sheath to be available for manipulation by the treat-
ing physician during a procedure. That is, the sheath will
have a length sufficient to allow the proximal end of the
sheath to lie outside of the patient even when the distal
end has been fully advanced into the kidney. Usually, the
sheath length will be in the range from 20 cm to 100 cm,
more usually from 60 cm to 70 cm when configured for
use with a relatively long ureteroscope, and will be in the
range from 10 cm to 50 cm, usually from 30 cm to 35 cm

when configured to work with a shorter cystoscope or
nephroscope.
[0019] The perforate sweeping structure will be remov-
ably attached to and extend distally from the distal end
of the sheath. The perforate sweeping structure will be
shiftable between a tubular configuration with a width
generally about the same as that of the sheath and a
concave configuration which increases in width in the
distal direction. A distal end of the viewing scope is dis-
posed within the concave sweeping structure when said
sweeping structure is deployed. Prior to deployment, the
sweeping structure may be positioned proximally to the
distal end of the viewing scope to enhance visibility and/or
maneuverability of the distal scope tip. Usually, an optical
element of the viewing scope will be generally centered
within the deployed sweeping structure. Optionally, the
stone capture device may further comprise a means for
closing a distal end of the deployed concave sweeping
structure to capture the stones therein. Conveniently, the
closing means may be a simple wire, suture, or other
loop or tether which extends around the distal end of the
deployed concave sweeping structure. Thus, the tether
can be drawn to close the distal end in the manner of a
"purse string." The sweeping structure typically compris-
es woven or braided filaments which form a mesh tube
which can be foreshortened to evert to form a double-
walled concave structure. The double-walled concave
structure will usually have a conical or hemispherical ge-
ometry, typically being advanceable over the viewing
scope, typically in a monorail fashion, the position the
sweeping structure in the bladder or kidney.
[0020] The perforate sweeping structure is attached to
the distal end of the viewing scope and the sheath will
typically be configured to position the perforate sweeping
structure distally over a distal region of the viewing scope
while the sweeping structure is in its tubular configura-
tion. By drawing the viewing scope proximally, where the
viewing scope is connected to a distal end of the tubular
sweeping structure, the tubular configuration of the
sweeping structure will be deformed to assume a con-
cave configuration where all or a principal portion of the
concave configuration is positioned distally of the distal
end of the viewing structure. In its tubular configuration,
the sweeping structure will be sufficiently flexible and
bendable to allow steering of the viewing structure within
the sweeping structure prior to deployment. After deploy-
ment into its concave configuration, however, the sweep-
ing structure will assume its double-walled configuration
and will have sufficient stiffness to engage and manipu-
late stones within the body cavity so that the stones may
be urged against a cavity wall. Typically, the sweeping
structure in its concave configuration will have a bending
stiffness which is at least 25% greater than that in the
tubular configuration, usually being at least 50% greater,
and often being 100% greater or more. The sweeping
structure in its concave configuration will further have a
width which is greater than that of the sheath, typically
being at least twice that of the sheath, often up to eight-
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fold larger that the sheath width.
[0021] The stone capture device is typically packaged
as a kit where the sheath and perforate sweeping struc-
ture are attached to each other, sterilized, and present
in a sterile package, such as a bag, tube, or box. The
stone capture device is thus ready to be removably at-
tached to the distal end of a conventional or commercially
available viewing scope, such as a ureteroscope, where
a distal portion of the scope is placed within the perforate
sweeping structure of the capture device. The distal end
of the scope will typically be secured to the distal tip of
the tubular configuration of the perforate sweeping struc-
ture so that retraction of the viewing scope relative to the
sheath will foreshorten the perforate sweeping structure
causing it to assume the concave configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 is a perspective view of a stone capture device
constructed in accordance with the principles of the
present invention.

Fig. 2 is a perspective view of a viewing scope in the
form of a commercially available ureteroscope hav-
ing a steerable distal end.

Fig. 3 is a detailed view of the distal end of the stone
capture device of the present invention.

Figs. 4A and 4B illustrate the distal end of the stone
capture device with a partially deployed sweeping
structure.

Fig. 5A and 5B illustrate the distal end of the stone
capture device with a fully deployed sweeping struc-
ture.

Fig. 6 illustrates the initial placement of the stone
capture device and viewing scope of the present in-
vention through the urinary tract into a kidney.

Figs. 7A - 7D illustrate deployment of the sweeping
structure on the stone capture device for capturing,
fragmenting, and removing a stone within the kidney.

Figs. 8A-8C illustrate the structure and use of an
alternative embodiment of the sweeping structure of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Referring to Fig. 1, a stone capture device 10
constructed in accordance with the principles of the
present invention comprises a sheath 12 having a prox-
imal end 14 and a distal end 16. A deployable sweeping
structure 18 is disposed at the distal end of the sheath

12 and is shiftable between a low profile tubular config-
uration (shown in full line) and an open or deployed con-
cave configuration (shown in broken line). A hub 20 is
typically provided at the proximal end 14 of the sheath 12.
[0024] The stone capture device 10 of the present in-
vention is intended to be mounted over the steerable
shaft 24 of a conventional viewing scope (26, Fig. 2),
typically a ureteroscope, such as those commercially
available from Olympus/ACMI. The viewing scope 26 fur-
ther comprises a control handle 28 attached to a proximal
end of the shaft 24. The control handle 28 includes a
steering lever 30 which can be advanced and retracted
to selectively deflect or "steer" a distal region 32 of the
shaft 24, as shown in broken line. The control handle 28
will further include a connector for compiling a light source
and an optical element of the viewing scope to a suitable
screen and power source (not shown).
[0025] As shown in Fig. 3, a distal tip 40 of the steerable
shaft 24 of the viewing scope 26 is introduced through
the entire length of the sheath 12 of the stone capture
device 10 so that said distal end is received in and at-
tached to a distal tip 42 of the deployable sweeping struc-
ture. The deployable sweeping structure 18 is typically a
woven or braided mesh, typically formed from polymeric
or wire filaments or fibers, so that axial compression of
the sweeping structure 18 from its tubular configuration
(illustrated in Fig. 3) to a foreshortened configuration (as
shown in Figs. 4A and 5A, will cause the sweeping struc-
ture to assume a concave configuration, more particularly
a conical configuration. Usually, the sweeping structure
will be fabricated so that it preferentially bends and everts
about a weakened region 44, as shown in Figs. 4A and
5A. Thus, a distal most portion 46 of the sweeping struc-
ture 18 will preferentially evert into a proximal most por-
tion 48. Thus, as the steerable shaft 24 is progressively
pulled proximally, as shown by the arrows in Figs. 4A
and 5A, the steering structure progressively shortens
with the forward diameter or width becoming larger.
[0026] The sweeping structure in its tubular configura-
tion, as shown in Fig. 3, has only a single wall and is thus
relatively flexible, typically having a bending stiffness in
the ranges set forth above. As the sweeping structure 18
is everted, however, the wall becomes doubled, increas-
ing the bending stiffness within the ranges set forth
above. The relatively flexible tubular configuration is de-
sirable since it will be over the steerable distal region 32
of the viewing scope. Thus, the viewing scope may be
steered even while the sweeping structure 18 is over it.
When the sweeping structure is deployed, however, it
will have more stiffness and rigidity to facilitate engaging
and manipulating the urinary stones within the kidney or
bladder. As the deployed sweeping structure is distal to
the distal end of the steerable shaft 24, however, the
structure will not interfere with steering and advance-
ment.
[0027] The sweeping structure mesh is preferably con-
structed from a wire braid. Usually eight to 36 wires are
used to construct braid. The wire will usually be formed
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from a flexible metal or polymer material such as a su-
perelastic nickle-titanium alloy (nitinol), a nylon, or a pol-
yethylene terephthalate (PET).
[0028] The sweeping structure 18 will further include
a mechanism for drawing the open end closed after it
has been partially or fully deployed. In the exemplary
embodiments of Figs. 3, 4A-B, and 5A-B, the structure
to close the end is a simple filament or suture 60 which
passes through the mid-section of the sweeping structure
which becomes the forward edge of the sweeping struc-
ture after deployment. Thus, by pulling on the filament,
the filament acts as a purse string to draw the sweeping
structure closed, as illustrated in Fig. 7D discussed be-
low.
[0029] The viewing scope 26 will be introduced into the
urinary tract UT with a stone capture device 10 disposed
thereover, as illustrated in Fig. 6. The assembly of the
viewing scope 26 and the stone capture device 10 is in-
troduced in the same manner as a conventional ureter-
oscope without the stone capture device. That is, a distal
end of the assembly of the present invention will be in-
troduced through the urethra URTH into the bladder B,
and optionally further through the ureter URE and into
the kidney K. Once in the kidney, the non-deployed
sweeping structure 18 and the distal region 32 of the
viewing scope may be steered together using the lever
30 of the viewing scope which selectively deflects a distal
portion of the shaft 24 of the viewing scope 26.
[0030] As illustrated in Fig. 7A, the kidney K may have
a number of kidney stones KS therein. The sweeping
structure 18 and distal region 32 may be steered while
the physician views through the optical element 70 of the
viewing scope (illustrated in Figs. 4B and 5B). While view-
ing, illumination will be provided by a light source 72 on
the viewing scope. Once a target kidney stone KS is lo-
cated, as shown in Fig. 7A, the sweeping structure 18
may be deployed, as shown in Fig. 7B. The combination
stone capture device 10 and viewing scope 26 (Fig. 2)
may then be advanced, while continuing to optically view
the region, until the deployed sweeping structure 18 en-
gages a wall of the kidney, as shown in Fig. 7C, to capture
the kidney stone between the sweeping structure and
the wall. An optical (laser) fiber 80 or other stone frag-
mentation device may then be introduced through the
working channel 74 (Figs. 4B and 5B) of the viewing
scope and advanced into the region where the stone is
captured. By applying laser or other energy to the stone,
the stone will be fragmented. Preferably, irrigation medi-
um will be introduced simultaneously through the working
channel to sweep the resulting stone fragments into the
double-walled mesh of the deployed sweeping structure,
thus simultaneously clearing the scope’s field of view and
entrapping the stone fragments therein. Occasionally,
stones in the kidney are trapped within one of the cul-de-
sac-like calices of the kidney. The sweeping structure
may be advantageously deployed over the mouth of such
a calyx to contain the stone and fragments produced by
the lithotripsy process, in exactly the same manner as

above. After the stone has been fragmented sufficiently,
and the stone fragments captured, the filaments 60 may
be retracted in order to close the sweeping structure 18
over the stone fragments, as shown in Fig. 7D. At that
point, the combined assembly of the stone capture device
10 and the viewing scope 26 may be withdrawn from the
urinary tract. After the procedure is complete, the stone
capture device 10 may be removed from the viewing
scope 26, and the stone capture device will usually be
disposed of in a conventional manner. The viewing
scope, however, can be sterilized and reused in subse-
quent procedures.
[0031] Referring now to Figs. 8A - 8C, an alternative
perforate sweeping structure 100 comprises a carrier
sleeve 102 attached at the distal end of a hypotube or
other elongate tubular member 104. A pusher rod 106
extends coaxially through an inner passage or lumen of
the hypotube 104 and is attached to a perforate sweeping
structure 108 which is in a proximally retracted, radially
collapsed configuration as shown in Fig. 8A. By pushing
on the rod 106, typically using handle 110 while holding
on to a second handle 112 which is attached at the prox-
imal end of the hypotube 104, the self-expanding perfo-
rate sweeping structure 108 can be distally advanced so
that it is released from the sleeve 102 and expands into
an open conical configuration, as shown in Fig. 8B. A
proximal end 112 of the perforate sweeping structure 108
will also expand to open and align with a passage or
lumen 114 (Fig. 8A) which runs through the carrier sleeve
102.
[0032] The sweeping structure assembly 100 may then
advance over a viewing scope 120 (Fig. 8B) by advancing
a proximal end of the scope into the passage 114 of the
sleeve 102. The hypotube 104 may be used to distally
advance the sleeve 102 over the viewing structure 120
until the sleeve 102 approaches a distal end 122 of the
viewing scope 120, as best seen in Fig. 8B. At that point,
the viewing scope 120 and/or the assembly of sleeve 102
and hypotube 104 may be manipulated to cause the de-
ployed perforate sweeping structure 108 to capture kid-
ney stones KS therein. By then engaging a distal periph-
ery 124 of the perforate sweeping structure 108 against
the wall W, of the body cavity, kidney stones KS may be
captured and energy applied through an optical fiber ad-
vanced through a working channel of the viewing scope
120 in order to disrupt the stones. After the stones are
disrupted into a plurality of small fragments, the hypotube
104 may be retracted proximally in order to draw and
collapse the sweeping structure 108 back into the pas-
sage 114 of sleeve 102 (as shown in Fig. 8C), optionally
after the viewing scope 120 has been at least partially
retracted therein. The viewing scope and sweeping struc-
ture assembly 100 may then be withdrawn from the body
cavity to remove the stones.
[0033] While the above is a complete description of the
preferred embodiments of the invention, various alterna-
tives, modifications, and equivalents may be used.
Therefore, the above description should not be taken as
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limiting the scope of the invention which is defined by the
appended claims.

Claims

1. A stone capture device (10) adapted for use with a
steerable viewing scope (26), said device compris-
ing:

a sheath (12) having a distal end (16), a proximal
end (14), and a lumen positionable over a shaft
(24) of the viewing scope (26); and
a perforate sweeping structure (18) extending
distally from the distal end of the sheath (12),
wherein the perforate sweeping structure (18)
is shiftable between a tubular configuration with
a width about the same as that of the sheath
(12) and a concave configuration which increas-
es in width in the distal direction, wherein the
sweeping structure (18) has a distal end (42)
arranged to receive and attach to a distal end of
the steerable viewing scope (26) when the steer-
able viewing scope (26) is disposed within the
perforate sweeping structure (18) and wherein
the sweeping structure (18) is sufficiently flexible
and bendable to allow steering of the steerable
viewing scope (26) within the sweeping struc-
ture prior to deployment to the concave config-
uration.

2. A device as in claim 1, further comprising:

means (60) for closing a distal end of the de-
ployed concave sweeping structure (18) to cap-
ture stone fragments therein.

3. A device as in claim 2, wherein the means for closing
a distal end of the deployed concave structure com-
prises a tether (60) extending around the distal end
of the deployed concave sweeping structure, where-
in the tether (60) can be drawn to close the distal end.

4. A device as in claim 3, wherein the sweeping struc-
ture (18) comprises woven or braided filaments ar-
ranged as a mesh tube which can be foreshortened
to evert into a double-walled concave structure.

5. A device as in claim 4, wherein the double-walled
concave structure has a generally conical or hemi-
spherical geometry.

6. A device as in any one of the preceding claims,
wherein the sheath (12) is configured to position the
perforate sweeping structure (18) distally over a dis-
tal region of the viewing scope (26) while the sweep-
ing structure (18) is in the tubular configuration and
to position the sweeping structure (18) distally of the

viewing scope (26) while the sweeping structure (18)
is in its concave configuration.

7. A device as in claim 6, wherein the sweeping struc-
ture (18) in its concave configuration is sufficiently
stiff to engage stones within a body cavity and urge
said stones against a cavity wall.

8. A device as in any one of the preceding claims,
wherein the sweeping structure (18) in its concave
configuration has a width which is at least twice that
of the sheath (12), preferably being from twice to
eight fold larger than the sheath width.

9. A device as in any one of the preceding claims,
wherein the sheath (12) has a length less than that
of the shaft (24) of the associated viewing scope (26).

10. A device as in one of the preceding claims, wherein
a distal end (42) of the perforate sweeping structure
(18) is removably connectable to a distal end of the
steerable viewing scope (26), wherein a proximal
end of the structure can be distally advanced by the
sheath (12) to shift the sweeping structure (18) from
its tubular configuration to its conical configuration.

11. A device as in one of the preceding claims, further
comprising a package wherein the device is main-
tained in the sterile package.

12. A system for fragmenting and capturing a stone in a
body cavity, said system comprising:

a steerable viewing scope (26) adapted for
transureteral introduction to the kidney, said
scope having a shaft (24) with an optical viewing
element at its distal end and a working channel
(74); and
a device (10) as in one of the preceding claims,
wherein the device (10) is receivable over the
shaft (24) of the steerable viewing scope (26).

13. A system as in claim 12, further comprising an optical
wave guide (80) advanceable through the working
channel (74) and capable of delivering laser energy
to ablate a stone captured by the sweeping structure
(18) of the stone capture device (10).

14. A system as in claim 13, further comprises a me-
chanical tool advanceable through the working chan-
nel (74) and capable of mechanically disrupting a
stone captured by the sweeping structure (18) of the
stone capture device (10).

Patentansprüche

1. Steinerfassungsvorrichtung (10) zur Verwendung
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mit einem lenkbaren Sichtgerät (26), wobei die ge-
nannte Vorrichtung Folgendes umfasst:

einen Mantel (12) mit einem distalen Ende (16),
einem proximalen Ende (14) und einem Lumen,
das über einer Welle (24) des Sichtgeräts (26)
positioniert werden kann; und
eine perforierte Abtaststruktur (18), die sich di-
stal vom distalen Ende des Mantels (12) er-
streckt, wobei die perforierte Abtaststruktur (18)
zwischen einer tubulären Konfiguration mit einer
Breite, die etwa gleich der des Mantels (12) ist,
und einer konkaven Konfiguration verstellt wer-
den kann, deren Breite in distaler Richtung zu-
nimmt, wobei die Abtaststruktur (18) ein distales
Ende (42) zum Aufnehmen und Befestigen an
einem distalen Ende des lenkbaren Sichtgeräts
(26) hat, wenn das lenkbare Sichtgerät (26) in
der perforierten Abtaststruktur (18) angeordnet
ist, und wobei die Abtaststruktur (18) flexibel und
biegsam genug ist, um ein Lenken des lenkba-
ren Sichtgeräts (26) in der Abtaststruktur vor
dem Ausweiten in die konkave Konfiguration zu-
zulassen.

2. Vorrichtung nach Anspruch 1, die ferner Folgendes
umfasst:

Mittel (60) zum Schließen eines distalen Endes
der ausgeweiteten konkaven Abtaststruktur
(18), um Steinfragmente darin einzufangen.

3. Vorrichtung nach Anspruch 2, wobei das Mittel zum
Schließen eines distalen Endes der ausgeweiteten
konkaven Struktur eine Halteleine (60) umfasst, die
um das distale Ende der ausgeweiteten konkaven
Abtaststruktur verläuft, wobei an der Halteleine (60)
gezogen werden kann, um das distale Ende zu
schließen.

4. Vorrichtung nach Anspruch 3, wobei die Abtaststruk-
tur (18) gewebte oder geflochtene Filamente um-
fasst, die zu einer Gitternetzröhre angeordnet sind,
die verkürzt werden kann, um sie in eine doppelwan-
dige konkave Struktur zu evertieren.

5. Vorrichtung nach Anspruch 4, wobei die doppelwan-
dige konkave Struktur eine allgemein konische oder
hemisphärische Geometrie hat.

6. Vorrichtung nach einem der vorherigen Ansprüche,
wobei der Mantel (12) zum Positionieren der perfo-
rierten Abtaststruktur (18) distal über einer distalen
Region des Sichtgeräts (26) konfiguriert ist, während
die Abtaststruktur (18) in der tubulären Konfiguration
ist, um die Abtaststruktur (18) distal zu dem Sicht-
gerät (26) zu positionieren, während die Abtaststruk-
tur (18) in ihrer konkaven Konfiguration ist.

7. Vorrichtung nach Anspruch 6, wobei die Abtaststruk-
tur (18) in ihrer konkaven Konfiguration steif genug
ist, um an Steinen in einem Körperhohlraum anzu-
greifen und die genannten Steine gegen eine Hohl-
raumwand zu drücken.

8. Vorrichtung nach einem der vorherigen Ansprüche,
wobei die Breite der Abtaststruktur (18) in ihrer kon-
kaven Konfiguration wenigstens zweimal, vorzugs-
weise zwei bis acht Mal so groß ist wie die Breite
des Mantels (12).

9. Vorrichtung nach einem der vorherigen Ansprüche,
wobei der Mantel (12) eine Länge hat, die geringer
ist als die der Welle (24) des assoziierten Sichtgeräts
(26).

10. Vorrichtung nach einem der vorherigen Ansprüche,
wobei ein distales Ende (42) der perforierten Abtast-
struktur (18) entfernbar mit einem distalen Ende des
lenkbaren Sichtgeräts (26) verbunden werden kann,
wobei ein proximales Ende der Struktur von dem
Mantel (12) distal vorgeschoben werden kann, um
die Abtaststruktur (18) von ihrer tubulären Konfigu-
ration in ihre konische Konfiguration zu verstellen.

11. Vorrichtung nach einem der vorherigen Ansprüche,
die ferner eine Packung umfasst, wobei die Vorrich-
tung in der sterilen Packung gehalten wird.

12. System zum Fragmentieren und Erfassen eines
Steins in einem Körperhohlraum, wobei das genann-
te System Folgendes umfasst:

ein lenkbares Sichtgerät (26) zum transurethra-
len Einführen in die Niere, wobei das genannte
Gerät eine Welle (24) mit einem optischen Sich-
telement am distalen Ende und einem Arbeits-
kanal (74) hat; und
eine Vorrichtung (10) nach einem der vorheri-
gen Ansprüche, wobei die Vorrichtung (10) über
die Welle (24) des lenkbaren Sichtgeräts (26)
aufgenommen werden kann.

13. System nach Anspruch 12, das ferner einen opti-
schen Wellenleiter (80) umfasst, der durch den Ar-
beitskanal (74) vorgeschoben werden kann und La-
serenergie zum Abladieren eines Steins zuführen
kann, der von der Abtastvorrichtung (18) der Steiner-
fassungsvorrichtung (10) erfasst wird.

14. System nach Anspruch 13, das ferner ein mechani-
sches Werkzeug umfasst, das durch den Arbeitska-
nal (74) vorgeschoben werden und einen von der
Abtastvorrichtung (18) der Steinerfassungsvorrich-
tung (10) erfassten Stein mechanisch zerschlagen
kann.
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Revendications

1. Dispositif de capture de calculs (10) adapté à des
fins d’utilisation avec un instrument d’examen visuel
orientable (26), ledit dispositif comportant :

une gaine (12) ayant une extrémité distale (16),
une extrémité proximale (14), et une lumière po-
sitionnable sur une tige (24) de l’instrument
d’examen visuel (26) ; et
une structure de balayage perforée (18) s’éten-
dant dans le sens distal depuis l’extrémité dis-
tale de la gaine (12), dans lequel la structure de
balayage perforée (18) est en mesure de chan-
ger entre une configuration tubulaire avec une
largeur approximativement identique à celle de
la gaine (12) et une configuration concave qui
augmente en largeur dans le sens distal, dans
lequel la structure de balayage (18) a une ex-
trémité distale (42) agencée à des fins de récep-
tion et de fixation sur une extrémité distale de
l’instrument d’examen visuel orientable (26)
quand l’instrument d’examen visuel orientable
(26) est disposé à l’intérieur de la structure de
balayage perforée (18) et dans lequel la struc-
ture de balayage (18) est suffisamment flexible
et pliable pour permettre l’orientation de l’instru-
ment d’examen visuel orientable (26) à l’inté-
rieur de la structure de balayage avant le dé-
ploiement jusqu’à la configuration concave.

2. Dispositif selon la revendication 1, comportant par
ailleurs :

un moyen (60) permettant de fermer une extré-
mité distale de la structure de balayage concave
déployée (18) à des fins de capture de frag-
ments de calculs dans celle-ci.

3. Dispositif selon la revendication 2, dans lequel le
moyen permettant de fermer une extrémité distale
de la structure concave déployée comporte un dis-
positif d’attache (60) s’étendant autour de l’extrémité
distale de la structure de balayage concave dé-
ployée, dans lequel le dispositif d’attache (60) peut
être resserré pour fermer l’extrémité distale.

4. Dispositif selon la revendication 3, dans lequel la
structure de balayage (18) comporte des filaments
tissés ou tressés agencés sous la forme d’un tube
en mailles qui peut être raccourci pour se retourner
en une structure concave à double paroi.

5. Dispositif selon la revendication 4, dans lequel la
structure concave à double paroi a une géométrie
généralement conique ou hémisphérique.

6. Dispositif selon l’une quelconque des revendications

précédentes, dans lequel la gaine (12) est configu-
rée pour positionner la structure de balayage perfo-
rée (18) de manière distale sur une région distale de
l’instrument d’examen visuel (26) quand la structure
de balayage (18) est dans la configuration tubulaire
et pour positionner la structure de balayage (18) de
manière distale par rapport à l’instrument d’examen
visuel (26) quand la structure de balayage (18) est
dans sa configuration concave.

7. Dispositif selon la revendication 6, dans lequel la
structure de balayage (18) dans sa configuration
concave est suffisamment rigide pour entrer en prise
avec des calculs à l’intérieur d’une cavité corporelle
et solliciter lesdits calculs contre une paroi de la ca-
vité.

8. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la structure de balayage
(18) dans sa configuration concave a une largeur qui
fait au moins deux fois celle de la gaine (12), étant
de préférence de deux fois à huit fois plus large par
rapport à la largeur de la gaine.

9. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la gaine (12) a une lon-
gueur inférieure à celle de la tige (24) de l’instrument
d’examen visuel associé (26).

10. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel une extrémité distale (42)
de la structure de balayage perforée (18) est en me-
sure d’être raccordée de manière amovible au ni-
veau d’une extrémité distale de l’instrument d’exa-
men visuel orientable (26), dans lequel une extrémité
proximale de la structure peut être avancée de ma-
nière distale par la gaine (12) pour faire passer la
structure de balayage (18) de sa configuration tubu-
laire à sa configuration conique.

11. Dispositif selon l’une quelconque des revendications
précédentes, comportant par ailleurs un emballage
dans lequel le dispositif est maintenu dans l’embal-
lage stérile.

12. Système permettant de fragmenter et de capturer
un calcul dans une cavité corporelle, ledit système
comportant :

un instrument d’examen visuel orientable (26)
adapté à des fins d’introduction transurétrale au
niveau du rein, ledit instrument d’examen ayant
une tige (24) munie d’un élément visuel optique
au niveau de son extrémité distale et un canal
opérateur (74) ; et
un dispositif (10) selon l’une quelconque des re-
vendications précédentes, dans lequel le dispo-
sitif (10) est en mesure d’être reçu sur la tige
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(24) de l’instrument d’examen visuel orientable
(26).

13. Système selon la revendication 12, comportant par
ailleurs un guide d’ondes optiques (80) en mesure
d’avancer au travers du canal opérateur (74) et ca-
pable d’acheminer de l’énergie laser à des fins
d’ablation d’un calcul capturé par la structure de ba-
layage (18) du dispositif de capture de calculs (10).

14. Système selon la revendication 13, comportant par
ailleurs un outil mécanique en mesure d’avancer au
travers du canal opérateur (74) et capable de détrui-
re mécaniquement un calcul capturé par la structure
de balayage (18) du dispositif de capture de calculs
(10).
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