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MEDICAL RETRIEVAL DEVICE 

FIELD OF THE INVENTION 

[0001] The invention is in the ?eld of surgery and medical 
devices. In particular, the invention is a device for capturing 
and removing foreign bodies or articles from Within a vessel 
lumen or cavity. 

BACKGROUND 

[0002] EmboliZation in selected regions of the body is 
becoming of increasing therapeutic importance in treating 
conditions such as arteriovascular malformations, aneu 
rysms, ?stulas, vascular tumors, and the like. In some 
instances, the procedure involves placing foreign bodies 
such as metal coils, balloons, beads, and the like into the 
vessel. For example, vaso-occlusion devices are surgical 
implements or implants that are placed Within the vascula 
ture of the human body, typically via a catheter, either to 
block the How of blood through a vessel making up that 
portion of the vasculature through the formation of an 
embolus or to form such an embolus Within an aneurysm 
stemming from the vessel. One Widely used vaso-occlusive 
device is a helical Wire coil having Windings Which may be 
dimensioned to engage the Walls of the vessels. (See, e.g., 
US. Pat. No. 4,994,069 to Ritchart et al.) Other less stiff 
helically coiled devices have been described, as Well as 
those involving Woven braids. 

[0003] Us. Pat. No. 5,354,295 and its parent, US. Pat. 
No. 5,122,136, both to Guglielmi et al., describe an elec 
trolytically detachable embolic device. Vaso-occlusive coils 
having little or no inherent secondary shape have also been 
described. For instance, co-oWned US. Pat. Nos. 5,690,666 
and 5,826,587 by Berenstein et al., describes coils having 
little or no shape after introduction into the vascular space. 

[0004] At times these bodies become errant or it is desired 
to retrieve and remove them from the vessel for other 
reasons. HoWever, existing snares are sometimes too stiff or 
too large to permit deep tissue access through tortuous vessel 
paths. For instance, U.S. Pat. No. 5,098,440 is directed to a 
method and device for retrieving or repositioning a stent 
Within a blood vessel. The apparatus includes a distal end 
With a loop for engaging the stent, a proximal end for 
manipulating the distal end and an intermediate portion that 
is shielded from the blood vessel by an elongated catheter. 

[0005] PCT/US93/00875, ?led Feb. 2, 1993, incorporated 
by reference in its entirety, is directed to a medical retrieval 
device With catheter and guideWire components. The distal 
end of the guideWire is coil-Wrapped and forms a loop Which 
is affixed to the distal end of the catheter. The siZe of the loop 
is altered by axial movement of the proximal portion of the 
guideWire. 
[0006] Various con?gurations have been used to remove 
calculi from the biliary or urinary system. See, for instance, 
US. Pat. No. 5,064,428. Additionally, devices having vari 
ous con?gurations have been used to remove objects from 
the vasculature. For example, surgical devices comprising 
one or more expandable and collapsible baskets have been 
described for removing or piercing a thrombus in the vas 
culature. See, Us. Pat. No. 6,066,149. U.S. Pat. No. 5,868, 
754 describes a three prong-shaped device for capturing and 
removing bodies or articles from Within a vessel. 
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[0007] None of the above documents shoW a device as 
described herein Which includes a stop element to help keep 
the retriever element in the desired position. 

SUMMARY OF THE INVENTION 

[0008] Thus, the present invention includes a device suit 
able for retrieving bodies or articles (e.g., vaso-occlusive 
coils, catheter tips, Wire tips and the like) from either 
tortuous vascular structures or larger vessels, organs, or 
ducts. The device is easy to manipulate and Will not kink. 
Methods of using and making these devices are also 
described. 

[0009] In one aspect, the invention is a device comprising 
a core Wire having a distal end and a proximal end; a catheter 
shaft having a proximal catheter end, a distal catheter end 
and a lumen through Which the core Wire is passed such that 
the distal end of the core Wire extends beyond the distal 
catheter end; a retrieval element, preferably attached to the 
core Wire and a stop element that acts to limit expansion 
and/or proximal and distal movement of the retrieval ele 
ment. In certain embodiments, the device also includes a 
proximal junction member having a lumen through Which 
the core Wire is passes such that the proximal junction 
member is disposed around the core Wire distal to the distal 
catheter end; a distal junction member having a lumen 
through Which the core is passed such that the distal junction 
member is disposed around the core Wire distal to the 
proximal junction member; a retrieval element (e.g, a col 
lapsible basket or other structure) and at least one stop 
element. In certain embodiments, the retrieval element com 
prises a ?rst end attached to the proximal junction member 
and a second end attached to the distal junction member. In 
still further embodiments, a structure is attached to the distal 
end of the core Wire. In certain embodiments, the core Wire 
extends beyond the proximal catheter end. 

[0010] In certain embodiments, the stop element com 
prises an inner stop, for example an inner stop attached to the 
core Wire and positioned betWeen said proximal and distal 
junctions. When present, an inner stop is preferably siZed so 
that it cannot pass through the lumens of the proximal or 
distal junction members. Alternatively, the stop element can 
be external to the collapsible basket can be external to the 
collapsible basket, so long as it functions to prevent or 
reduce over-expansion, collapse of the retrieval element 
and/or to keep the retrieval element in the desired position. 

[0011] In embodiments in Which the retrieval element 
comprises a basket structure, the basket can be made of a 
plurality of ribbons and/or Wires Wound into a braid, for 
example platinum-Wrapped nitinol Wires Wound into a braid. 
Preferably, the ?rst and second ends of the ribbons and/or 
Wires making the basket are attached to the proximal and 
distal junction members, respectively. The distal and proxi 
mal junction members can be, for example, made out of 
carbothane. 

[0012] Preferably, the structure (e.g., coil) attached to the 
distal end of the core Wire is siZed so that it cannot pass 
through the lumen of the distal junction member. 

[0013] In another aspect, any of the devices described 
herein can further comprise one or more actuator handles 

and/or one or more torquer handles. In certain embodiments, 
an actuator handle is positioned (e.g., connected) near or at 
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the proximal catheter end. Similarly, the torquer handle can 
be positioned (e.g., connected) near or at the proximal end 
of the core Wire. The actuator handle can comprise, for 
example, a rotating hemostatic valve. 

[0014] In yet another aspect, any of the devices described 
herein further comprise a radio-opaque material. In certain 
embodiments, one or more of the retrieval element (e.g., 
basket); the structure attached to the distal end of the core 
Wire; the stop element; the core Wire; and/or the catheter 
comprise a radio-opaque material. In certain embodiments, 
the radio-opaque material is gold, platinum, tantalum or 
combinations thereof. 

[0015] In a further aspect, the invention includes a method 
for removing or repositioning a foreign body Within a 
subject comprising the steps of: introducing any of the 
devices described herein into the vasculature; (ii) moving 
the device near the foreign body; and (iii) manipulating the 
device to entrap the foreign body; and (iv) moving the 
device and entrapped foreign body to reposition or remove 
the foreign body. In certain embodiments, the manipulation 
comprises extending and retracting the core Wire to collapse 
and expand the basket. Additionally, the manipulation can 
also include moving the assembly While maintaining the 
basket in a collapsed or expanded position. By using any 
combination of these manipulation techniques, the foreign 
body can be repositioned (e.g., pushed or pulled in a 
proximal or distal direction relative to the device) or 
removed, for example While keeping the basket expanded. In 
any of the methods described herein, the foreign body can be 
entrapped Within the basket assembly. Further in any of the 
methods described herein, the foreign body can be, for 
example, a vaso-occlusive coil or a catheter shaft. 

[0016] These and other embodiments of the subject inven 
tion Will readily occur to those of skill in the art in light of 
the disclosure herein. 

BRIEF DESCRIPTION OF THE FIGURES 

[0017] FIG. 1 depicts one embodiment of the medical 
retrieval device of the present invention. 

[0018] FIG. 2 depicts shoWs a detailed vieW of the con 
nection betWeen the Wires or ribbons making up the basket 
and the distal and proximal junction members of the inven 
tive device. 

[0019] FIG. 3 depicts a vieW of the device in Which the 
basket is collapsed (extended) by extending the core Wire 
and causing the inner stop to push the distal junction 
member toWard the distal end of the core Wire. 

[0020] FIG. 4 depicts a vieW of the device in Which the 
basket is expanded by retracting the core Wire and causing 
the coil to push the distal junction member toWard the 
proximal junction member. The inner stop prevents over 
expansion. 
[0021] FIG. 5 depicts a vieW of an inventive device 
including actuator mechanisms near the proximal end of the 
device. 

DESCRIPTION OF THE INVENTION 

[0022] Surgical devices are described. The devices 
described herein ?nd use in vascular and neurovascular 
indications and are particularly useful in treating aneurysms 
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and embolisms, for example in small-diameter, curved or 
otherWise dif?cult to access vasculature. Methods of making 
and using these devices also aspects of this invention. 

[0023] All publications, patents and patent applications 
cited herein, Whether above or beloW, are hereby incorpo 
rated by reference in their entirety. 

[0024] It must be noted that, as used in this speci?cation 
and the appended claims, the singular forms “a”, “an”, and 
“the” include plural referents unless the content clearly 
dictates otherWise. Thus, for example, reference to “a bas 
ket” includes a tWo or more such baskets and the like. 

[0025] The device is a surgical implement. It is designed 
to remove or reposition implantable medical devices situated 
in human vasculature. It is suitably ?exible to be placed in 
the distal tortuous vasculature of the brain and hence is 
useful in removing and/or repositioning implantable medical 
devices such as vaso-occlusive coils. 

[0026] Depicted in the Figures are exemplary embodi 
ments of the present invention in Which the retrieval element 
shoWn in the Figures is a collapsible basket structure. 
HoWever, it Will be appreciated that this is for purposes of 
demonstration only and that the retrieval element can have 
virtually any suitable shape, for example a prong shape as 
described in US. Pat. No. 5,868,754, coil shape, or the like. 

[0027] FIG. 1 depicts a one exemplary embodiment of the 
inventive retrieval device Which uses a collapsible basket as 
the retrieval element. The retrieval device as a Whole is 
generally designated (10). Its principal components are: a 
catheter shaft (5); an actuator member (20) (in this case a 
movable core (or control) Wire (20)); a retrieval element 
(e.g, basket) (30) attached to distal and proximal junction 
members distal to the catheter shaft; and an inner stop (55) 
disposed around the core Wire betWeen the distal and proxi 
mal junction members. 

[0028] The core Wire (20) is shoWn in the lumen of the 
catheter shaft By “Wire” is meant any ?lamentary shape 
having a cross-section Where the thickness to Width ratio is 
preferably betWeen 0.5 including 1.0. The cross-sectional 
form may be circular, square, oval, etc. As described further 
beloW, the arrangement of the core Wire is such that advance 
ment of the core Wire (20) causes extension of the basket 
(30), e.g., by causing the inner stop (55) to push against the 
distal junction of the basket and effecting extension of the 
basket. When the core Wire (20) is retracted, the coil (70) 
distal to the basket (30) pushes on the distal junction of the 
basket (30) causing the diameter of the basket to increase. 
An actuator handle (28) is shoWn connected near the proxi 
mal end (38) of the Wire (20) and can act as a handle for the 
attending physician to pull on the control Wire (20) and to 
actuate the assembly. The core Wire, actuator and retrieval 
elements Will interact similarly When the retrieval element 
has a shape different from that of a basket, for example a cup 
or prong like retrieval element can be actuated in similar 
fashion. 

[0029] The control Wire (20), may be produced from any 
number of suitable materials having reasonable strength in 
tension, e.g., stainless steels, carbon ?bers, engineering 
plastics, tungsten alloys, variously in the form of a multi 
strand cable or single strand thread. Preferably, hoWever, the 
core Wire (20) is made from a “so-called” super-elastic alloy. 
These alloys are characteriZed by an ability to transform 
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from an austenitic crystal structure to a stress-induced 
martensitic (SIM) structure and to return elastically to the 
austenitic crystal structure (and the original shape) When the 
stress is removed. Atypical alloy is nitinol, a nickel-titanium 
alloy, Which is readily commercially available and under 
goes the austenite-SIM-austenite transformation at a variety 
of temperature ranges. These materials are described, for 
instance in US. Pat. Nos. 3,174,851 and 3,351,463. These 
alloys are especially suitable because of their capacity to 
elastically recover almost completely to the initial con?gu 
ration once the stress is removed. Since this is so, the siZe of 
the actuator Wire (20) may be made fairly small, e.g., as 
small as 0.005 inches in diameter, and the resulting device 
is able to access very small regions of the body. The Wire 
may also vary in diameter along its length, for example have 
a larger diameter at the proximal end as compared to the 
distal end or vice versa. Choice of such alloys further alloWs 
the actuator members to undertake substantial stress in 
passing through the body’s vasculature, and yet return to 
their original shape once the bend has been traversed With 
out retaining any hint of a kink or bend. 

[0030] The control Wire (20) can have a proximal section 
and a distal section. The proximal section preferably has a 
uniform diameter of about 0.005 to 0.025 inches, preferably 
0.010 to 0.018 inches. Optionally, the distal section may 
have different (more or less) ?exibility than the proximal 
section and extends beyond the catheter. Typically, both 
sections Will extend from the distal and proximal ends of the 
catheter lumen. The core Wire (20) may have a middle 
section having a diameter intermediate betWeen the diameter 
of the tWo portions of the Wire adjoining the middle section 
or the middle section may be continuously tapered, may 
have a number of tapered sections or sections of differing 
diameters, or may be of a uniform diameter along its length 
and be tapered at or near the distal section. The entire 
actuator Wire (20) may be betWeen about 50 and 300 cm, 
typically betWeen about 175 to 190 cm in length. As Will be 
discussed beloW, the distal tip of the control Wire may be 
Wrapped to form a coil section or may be independently 
attached to a coil. 

[0031] FIG. 1 also shoWs the overall length of the control 
Wire (20), Which extends through the catheter (5) and insert 
molded hub (24) to the distal end of the device. Acollapsible 
basket (30) is positioned near the distal end of the core Wire 
(20). Proximal junction (40) and distal junction (50) mark 
the boundaries of the basket (30). FIG. 1 shoWs the basket 
in a collapsed (extended) con?guration. 

[0032] The control Wire (20) can also act as a guideWire 
and may be used to provide a pathWay through tortuous 
vasculature for the device to folloW. The control Wire or 
other elements may be made of, or coated With, a material 
such as polytetra?uoroethylene (e.g., Te?on) and desirably 
extends all the Way to the proximal end of the catheter. The 
core Wire can be rotatable and axially moveable With respect 
to the basket assembly. 

[0033] Preferably, the retrieval element aids in both 
engaging and moving the foreign body. As shoWn in the 
Figures, the retrieval element can be, for example, a basket 
element (30) that is disposed around the core Wire and 
positioned to be distal to the distal end of the catheter shaft. 
The basket (30) is collapsible for passage in the vasculature 
and for capture, re-positioning and retrieval of the foreign 
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bodies in the vasculature. Other retrieval structures such as 
prongs, Wires, coils and the like can also be moveable and/or 
expandable for passage in the vasculature and for capture, 
re-positioning and retrieval of foreign bodies. There may be 
one or more retrieval elements of the same or of different 

con?gurations. In preferred embodiments, the movement 
(e.g., expansion) of this element is controlled by the opera 
tor’s movement of the core Wire (20), for example via one 
or more handles (24 and 28). For example, When using a 
collapsible basket structure, it is preferable that the basket is 
collapsed (extended) before insertion and during removal of 
the assembly. As can be seen by comparing FIGS. 3 and 4, 
retracting the core Wire causes expansion the basket (30) by 
pulling the coil attached to the distal end of the control Wire 
(20) toWard the proximal end of the device. Thus, once a 
foreign body has been captured by the assembly, partial or 
complete expansion and/or movement of the retrieval ele 
ment can re-position the body in situ. As Will be apparent, 
the foreign body can also be completely removed by remov 
ing the entire device and captured foreign body. 

[0034] Basket (30) is preferably a cage-like structure 
comprising Wires or ribbons, for example as a braided 
structure. FIG. 2 is a detail shoWing the junction betWeen 
the basket assembly and the rest of the device. The Figure 
shoWs only tWo strands of the basket and hoW they are 
embedded in the proximal (40) and distal (50) junctions. 
Other retrieval elements are described, for example, in US. 
Pat. No. 5,868,754. 

[0035] The proximal (40) and distal (50) junctions can be 
composed of any material. In a preferred embodiment, the 
junctions are comprised of carbothane. The junctions (40 
and 50) also have a lumen large enough to ?t the tapered end 
of the core Wire (20), but not large enough to alloW the inner 
stop (55) or the coil to pass through either junction. As 
shoWn in the Figures, in preferred embodiments, the proxi 
mal junction (40) is either directly adjacent to the distal end 
of the catheter shaft Alternatively the assembly can be 
produced so that the proximal junction (40) is an integral 
part of the distal tip of the catheter shaft Other con?gu 
rations in Which the proximal junction is completely distinct 
from the catheter shaft (5) are also contemplated. 

[0036] The component Wires and ribbons of a basket 
retrieval element (30) can be nitinol, stainless steel, plati 
num, gold, or alloys thereof and are typically betWeen about 
0.5 and 4 cm in length, as measured from distal end to 
proximal end When the ends are embedded in the distal and 
proximal junctions, respectively. By the term “ribbon”, is 
meant any elongated shape, the cross section of Which are 
not square or round and may typically be rectangular, oval, 
or semi-oval. They should have an aspect ratio of 0.5 
(thickness/Width) or less. In certain embodiments, the cage 
is made at least partially of a super-elastic alloy Wires or 
ribbons. Some stainless steels or other such alloys also may 
be suitable. Although Wires may be preferably, in certain 
embodiments ribbons of varying thicknesses and Widths 
may also be suitable. A desirable variant is the substitution 
of one or more ribbons or Wires (or the addition of one or 
more Wires) With a radio-opaque material such as platinum 
Which permits the user to visualiZe the position of the basket 
during a procedure. In a preferred embodiment, the platinum 
is Wound around or coated onto the Wires making up the 
basket. 
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[0037] The basket (30) may be made any suitable tech 
niques including, but not limited to, injection molding, 
Winding or the like. For example, a ribbon or a Wire can be 
Wound or braided onto a mandrel having an exterior form to 
produce the ?exible shape shoWn in the Figures. The man 
drel and Wound ribbon are preferably heated for a suitable 
period of time to produce an assembly Which has the 
portrayed shape. For use in the middle cerebral artery 
(MCA), the outer diameter of the device after deployment 
need not be any larger than about 3 mm. It is desirable that 
the collapsed cage have a diameter no larger than about 1 
mm. The expansion ratio betWeen the collapsed and 
expanded cage typically need not be any more than about 3:1 
to be effective in the MCA. Expansion ratios betWeen 2:1 
and 10:1 are appropriate in this invention. These ratios are 
suitable for each variation of the invention. The invention is 
not so limited, hoWever. 

[0038] An important feature of the inventive devices 
described herein is a stop or brake device Which prevents 
over-expansion or collapse of the retrieval element. As 
shoWn as in FIGS. 3 and 4, the brake comprises an inner 
stop (55) disposed around the core Wire and positioned 
Within the basket such that it can travel only betWeen the 
proximal (40) and distal (50) junctions as the core Wire (20) 
is extended or retracted. Although described herein With 
reference to the ?gures shoWing an inner stop, it Will also be 
apparent that such stop elements can be positioned external 
to the basket, so long as the stop limits movement and/or 
expansion of the retrieval element. It Will also be apparent 
that in non-basket retrieval elements, for example, a prong 
shaped retrieval element, the stop element is positioned such 
that it functions to limit movement and/or expansion of the 
retrieval element. 

[0039] Turning to embodiments in Which the stop com 
prises an inner stop (5), FIGS. 3 and 4 illustrate hoW 
extension (out of the catheter shaft) of the core Wire (20) 
causes the inner stop (55) to push against the distal junction 
member (50) and this in turn causes the basket (30) to 
collapse (extend). By the same token, retracting the core 
Wire (20) causes the coil (70) at the distal end of the core 
Wire to push against the distal junction member (50), Which 
causes the basket (30) to expand as the distance betWeen the 
tWo ends of the basket embedded in the junction members is 
decreased. Further, the inner stop (55) serves to prevent the 
expanded basket from over expanding (for example from 
turning inside-out). In particular, the inner stop acts as a 
brake by stopping movement of the distal junction member 
(50) as the core Wire is retracted out of the proximal catheter 
end by the operator. As noted above, the inner stop (55) is 
preferably ?xedly attached to the core Wire in such a Way so 
that it slides easily betWeen the proximal (40) and distal (50) 
junctions as the basket (30) is expanded or collapsed by 
extension and retraction of the core Wire (20). 

[0040] The stop element can be made any material, for 
example, stainless steel, platinum, kevlar, PET, carbothane, 
cyanoacrylate, epoxy and mixtures or combinations of tWo 
or more of these. 

[0041] As noted elseWhere, the location of the assembly 
should be visible using ?uoroscopy. Various methods have 
been suggested above. One highly preferred method is to 
ensure that at least some of the elements (ribbons or Wires) 
making up the basket are provided With signi?cant radio 
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visibility via the placement of a radio-opaque covering on 
these elements. A metallic coating of a metal having com 
paratively more visibility, during ?uoroscopic use, than 
stainless steel is preferred. Such metals are Well-knoWn but 
include gold and members of the Platinum Group of the 
Periodic Table, e. g., platinum, palladium, rhenium, rhodium, 
etc. The basket assembly Wires or ribbons may be electro 
plated or otherWise provided With a continuous coating but 
a thick coating may be had by Wrapping the element With a 
radio-opaque Wire or ribbon. 

[0042] A coil (70) is shoWn at the distal end of the control 
Wire (20). Any suitable structure can be substituted for a coil, 
so long as it not harmful to the subject and so long as the 
structure cannot pass through the lumen of the distal junc 
tion member (50). In preferred embodiments, the coil (70) 
comprises any of the knoWn vaso-occlusive coils, for 
example as described in Us. Pat. No. 4,994,069 to Ritchart 
et al.; U.S. Pat. No. 5,354,295 and its parent, US. Pat. No. 
5,122,136, both to Guglielmi et al.; and US. Pat. Nos. 
5,690,666 and 5,826,587 by Berenstein et al. The coil is 
preferably ?xedly attached to the distal end of the core Wire. 
In preferred embodiments, the coil is at least partially 
radio-opaque for visualiZation in situ. 

[0043] One or more actuating mechanisms are also pref 
erably included, for example as shoWn in FIG. 5. Typically, 
a plurality of actuating components (24, 25 and 28) are 
included to act as actuator handles When activating the 
basket (30) via the control Wire (20). One actuator compo 
nent (28), also called a torquer, is accessible at the proximal 
end of the core Wire (20) and is attached to the core Wire. 
Although not necessary to control the operation of the basket 
(30), the torquer (28) alloWs the operator to have better 
control over the movement and/or rotation of the core Wire 
(20). Thus, the lateral movement (e.g., extension and retrac 
tion) of the core Wire (20) is limited by the basket junctions 
(40 and 50) and inner stop (55), While the rotational move 
ment can be controlled via the torquer. 

[0044] A second, often multi-component, actuator mecha 
nism (24 and 25) is preferably found along the body of the 
catheter shaft In certain embodiments, the catheter has 
an insert molded hub (24) located on or near the proximal 
end of the shaft. FIG. 5 also shoWs a catheter luer ?tting (25) 
distal to the insert molded hub (24). Optionally, a device 
such as a rotating hemostatic valve (RHV) (25) is used to 
alloW for the introduction of ?uids and prevent the escape of 
blood during clinical application forms all or a portion of the 
second actuator. The actuating components may be overlap 
ping or distinct. As Will be readily apparent to those skilled 
in the art in vieW of the teachings herein, actuators may be 
made of any suitable material, although nature of the mate 
rial is not critical here. Similarly the dimensions of the 
actuator(s) are not critical but can be readily be determined 
in vieW of the overall dimensions of the device. 

[0045] To retrieve a body from Within a vessel, the assem 
bly is inserted into a vessel so that the distal end of the 
catheter is adjacent to the body to be removed from the 
vessel. The insertion of the assembly to such a location is 
accomplished in a conventional manner. As Will be readily 
apparent to those skilled in the art, the target foreign body 
can be removed or repositioned in any number of Ways by 
expanding and collapsing the basket via manipulation of the 
core Wire (20). For example, to move a foreign body toWard 
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the assembly (e.g. proximally in the vessel), the assembly 
may be passed around (or through) the foreign body, typi 
cally While the basket is collapsed and the assembly is in a 
loW-pro?le con?guration. Once the coil and, preferably the 
basket, of the assembly are distal to the target foreign body, 
the operator can expand the basket by retracting the core 
Wire. While keeping the basket expanded, the entire assem 
bly can be moved proximally and the expanded basket Will 
drag the foreign body in the desired, proximal direction. 
Alternatively, the basket can be opened While still proximal 
to the foreign body and the open-basket assembly used to 
push the foreign body in a distal direction. 

[0046] It Will also be apparent that the operator can 
remove or reposition (distally or proximally) a foreign body 
by trapping all or part of the foreign body Within the basket 
or strands of the basket assembly. For instance, the operator 
may choose to insert the assembly With the basket collapsed 
and open the basket While the basket (and/or coil) is still 
proximal to the foreign body. The basket can be held open 
While the assembly is moved distally toWard the foreign 
body Which can then be trapped in the strands of the basket 
(or captured entirely Within the basket) by closing the basket 
assembly. The operator can then reposition the foreign body 
by moving the assembly While holding the basket closed and 
keeping the foreign body entrapped therein. One or more of 
these steps can be combined and/or repeated until the 
foreign body is removed or reaches the desired position. 

[0047] Thus, removal or repositioning of any foreign body 
is achieved by operation of the inventive assembly. At any 
point during this procedure, the operator can retract the core 
Wire (20) to expand the basket or extend the core Wire to 
collapse the basket. The inner stop (55) serves both to extend 
the basket (by pushing on the distal junction (50) until the 
basket is extended) and, additionally, to prevent over-ex 
pansion When the core Wire is retracted. 

[0048] In order to facilitate the axial manipulation of 
retrieval device Within the catheter, a physiologically accept 
able ?uid may be pumped through the lumen of catheter 
and/or actuator With, for example, pumping means in con 
junction With luer valve (25). Once the errant body (e.g., 
coil) is ensnared, axial movement of the core Wire (20) 
and/or actuator components (24, 25, 28) repositions the body 
Within the vessel and WithdraWal of the catheter and 
retriever assembly from the vessel removes the body. 

[0049] Although the Figures discussed above shoW a 
preferred variant of the retrieval device, many other useful 
con?gurations of the device are contemplated. 

[0050] Modi?cations of the above-described variations of 
the invention that Would be obvious to those of skill in the 
medical device art are intended to be Within the scope of the 
folloWing claims. These variations are intended to be Within 
the scope of the claims that folloW. 

1. A device comprising 

a core Wire having a distal end and a proximal end; 

a catheter shaft having a proximal catheter end, a distal 
catheter end and a lumen through Which the core Wire 
is passed such that the distal end of the core Wire 
extends beyond the distal catheter end; 
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a retrieval element disposed at the distal end of the core 
Wire, the retrieval element movable from a radially 
contracted position to a radially expanded position; and 

a ?rst stop element attached to the core Wire, the ?rst stop 
element con?gured to prevent over-expansion of the 
retrieval element. 

2.-32. (Cancelled). 
33. The device of claim 1, Wherein the retrieval element 

is a collapsible basket. 
34. The device of claim 1, Wherein the retrieval element 

is a coil. 

35. The device of claim 1, Wherein the retrieval element 
is a braid. 

36. The device of claim 1, Wherein the retrieval element 
includes tWo or more strands. 

37. The device of claim 36, Wherein the stands are 
ribbons. 

38. The device of claim 1, further comprising a proximal 
junction disposed at the distal catheter end, and a distal 
junction slidingly disposed about the core Wire, Wherein the 
proximal and distal junctions have lumens therethrough 
siZed to receive the core Wire but not the ?rst stop element. 

39. The device of claim 38, Wherein the retrieval element 
extends betWeen and is attached to the proximal and distal 
junctions. 

40. The device of claim 39, further comprising a second 
stop element attached to the distal end of the core Wire; 
Wherein the ?rst stop element is attached to the core Wire 
betWeen the proximal and distal junctions; Wherein the 
second stop element is siZed such that it does not ?t through 
the lumen of the distal junction. 

41. The device of claim 1, Wherein in use, the device is 
advanced through a vessel With the retrieval element in a 
radially contracted position such that the distal end of the 
catheter is adjacent a structure to be removed from the 
vessel; the core Wire is retracted proximally, thereby expand 
ing the retrieval element to retrieve the structure; the core 
Wire is then extended distally, thereby contracting the 
retrieval element about the structure; the device is then 
moved or removed from the vessel to reposition or remove 
the structure. 

42. A retrieval device comprising 

a core Wire having a distal end and a proximal end; 

a catheter shaft having a proximal catheter end, a distal 
catheter end, and a lumen through Which the core Wire 
is passed such that the distal end of the core Wire 
extends beyond the distal catheter end; 

a retrieval element disposed at the distal end of the 
catheter shaft, the retrieval element movable from a 
radially contracted position to a radially expanded 
position, the retrieval element having a proximal junc 
tion attached to the distal catheter end and a distal 
junction extending distally along the core Wire, Wherein 
the proximal and distal junctions have lumens there 
through siZed to receive the core Wire; and 

a stop assembly attached to the core Wire, the stop 
assembly con?gured to cause expansion of the retrieval 
element upon proximal movement of the core Wire, and 
contraction of the retrieval element upon distal move 
ment of the core Wire; the stop assembly con?gured to 
prevent over-expansion of the retrieval element. 
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43. The retrieval device of claim 42, Wherein the stop 
assembly has a proximal portion, a central portion, and a 
distal portion; the stop assembly positioned on the core Wire 
such that the proximal portion is betWeen the proximal and 
distal junctions of the retrieval element, and the distal 
portion is distal of the distal junction; Wherein the stop 
assembly is siZed such that the central portion passes 
through the distal junction but the proximal and distal 
portions cannot pass through the distal junction. 

44. The retrieval device of claim 42, Wherein the stop 
assembly includes ?rst and second stop elements; the ?rst 
stop element being attached to the core Wire betWeen the 
proximal and distal junctions and siZed such that it cannot 
pass through the proximal or distal junctions; the second 
stop element including a proximal restricted portion, a 
central portion, and a distal coil portion, Wherein the 
restricted and central portions are siZed to pass through the 
distal junction, but the distal coil portion is siZed such that 
it cannot pass through the distal junction. 

45. A retrieval device comprising: 

a core Wire having a distal end and a proximal end; 

a catheter shaft having a proximal catheter end, a distal 
catheter end and a lumen through Which the core Wire 
is passed such that the distal end of the core Wire 
extends beyond the distal catheter end; 

a retrieval element disposed about the core Wire proximal 
of the distal end of the core Wire, the retrieval element 
movable from a radially contracted position to a radi 
ally expanded position, the retrieval element having a 
proximal junction and a distal junction; and 
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a stop element disposed betWeen the proximal and distal 
junctions of the retrieval element, the stop element 
con?gured to prevent over-expansion of the retrieval 
element. 

46. The retrieval device of claim 45, further comprising a 
coil disposed at the distal end of the core Wire; Wherein the 
proximal and distal junctions of the retrieval element have 
lumens therethrough siZed to receive the core Wire; Wherein 
the coil is siZed such that it does not pass through the 
lumens. 

47. The retrieval device of claim 46, Wherein the proximal 
junction of the retrieval element is attached to the distal 
catheter end, and the distal junction of the retrieval element 
is slidably disposed about the core Wire; Wherein the distal 
end of the core Wire extends beyond the distal junction. 

48. The retrieval device of claim 47, Wherein the stop 
element is attached to the core Wire. 

49. The retrieval device of claim 48, Wherein the stop 
element and coil are spaced apart on the core Wire such that 
in use, When the device is in position With the retrieval 
element adjacent a structure to be removed from a vessel, the 
core Wire is retracted proximally, causing the coil to abut the 
distal junction of the retrieval element; further retraction of 
the core Wire causing expansion of the retrieval element 
until the stop element abuts the proximal junction, thereby 
halting expansion of the retrieval element. 


