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(7) ABSTRACT

A device for assisting in the removal of items endovascu-
larly includes a catheter, a cutting head, and a pull wire. The
pull wire has a proximal portion protruding from a proximal
end of the catheter and a distal end connected to the cutting
head. The pull wire is movable within the catheter to
selectively extend and retract the cutting head from the distal
end of the catheter. The cutting head is arranged to hold
and/or cut an item to be removed.

9 Claims, 3 Drawing Sheets
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1
DEVICE AND METHOD FOR ASSISTING
REMOVAL OF ITEMS ENDOVASCULARLY

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 61/780,982 filed on Mar. 14, 2013.
The entire content of the priority application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to catheters, and in
particular to catheters that can be used to assist in removal
of items endovascularly.

Description of the Related Art

Inferior vena cava filters (“IVC filters”) are medical
devices that can be implanted into the inferior vena cava to
prevent pulmonary emboli (PE). IVC filters are sometimes
recommended for patients with contraindications to antico-
agulation who either have acute PE or acute proximal (above
the knee) deep vein thrombosis. IVC filters are normally
placed by compressing them into a thin catheter, and insert-
ing them via a blood vessel, such as the femoral vein, the
internal jugular vein, or the arm veins. Once the distal end
of the catheter reaches the IVC, the IVC filter is pushed
through the catheter and deployed into the desired location.

IVC filters are typically attached to the vena cava by
hooks on their ends. Some IVC filters are compression
springs, which compress outward onto the sidewall of the
vena cava; however, they still have small hooks that retain
their location. These hooks aid in the anchoring and healing
process, but they make it difficult to retrieve the IVC filter
from the vena cava.

There is a need for a tool to assist with the removal of IVC
filters after they have been deployed and to perform other
endovascular cutting and removal operations.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a device
and method for assisting in the cutting and/or removal of
items endovascularly, including but not limited to the
removal of IVC filters.

To accomplish these and other objects of the invention, a
device according to the present invention for assisting in the
removal of items endovascularly includes a catheter, a
cutting head, and a pull wire. The pull wire has a proximal
portion protruding from a proximal end of the catheter and
a distal end connected to the cutting head. The pull wire is
movable within the catheter to selectively extend and retract
the cutting head from the distal end of the catheter. The
cutting head is arranged to hold and/or cut an item to be
removed.

According to one aspect of the present invention, a device
for assisting in the removal of items endovascularly is
provided, comprising: a catheter having a proximal end and
a distal end; a cutting head; and a pull wire having a
proximal portion protruding from the proximal end of the
catheter and a distal end connected to the cutting head. The
pull wire is movable within the catheter to selectively extend
and retract the cutting head from the distal end of the
catheter.

According to another aspect of the present invention, a
method of removing items endovascularly is provided, com-
prising: providing a catheter having a proximal end and a
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distal end, a cutting head, and a pull wire having a proximal
portion protruding from the proximal end of the catheter and
a distal end connected to the cutting head; inserting the
catheter into a vessel with the cutting head in a retracted
position within the catheter; extending the cutting head from
the distal end of the catheter; positioning the cutting head
against an item to be removed; and retracting the cutting
head into the distal end of the catheter to grasp and/or cut the
item to be removed.

Numerous other objects of the present invention will be
apparent to those skilled in this art from the following
description wherein there is shown and described an
embodiment of the present invention, simply by way of
illustration of one of the modes best suited to carry out the
invention. As will be realized, the invention is capable of
other different embodiments, and its several details are
capable of modification in various obvious aspects without
departing from the invention. Accordingly, the drawings and
description should be regarded as illustrative in nature and
not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more clearly appreci-
ated as the disclosure of the invention is made with reference
to the accompanying drawings. In the drawings:

FIG. 1 is an elevation view of a device for assisting
removal of items endovascularly according to the present
invention, with a cutting head in an extended position.

FIG. 2 is an elevation view of the device shown in FIG.
1, with the cutting head in a retracted position.

FIG. 3 is an elevation view of the device shown in FIGS.
1 and 2, with the cutting head being used to grip and/or cut
an IVC filter strut and a cutter actuator at a proximal end for
actuating the device.

FIG. 4 is an elevation view of a modified device according
to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

A device 5 for assisting removal of items endovascularly
will be described in detail with reference to FIGS. 1 to 3 of
the accompanying drawings.

The device 5 of the present invention can be used to assist
in removal of items endovascularly, such as an IVC filter. As
shown in FIG. 1, the device includes a catheter 6, a cutting
head 7, and a pull wire 8 to actuate and/or retract the cutting
head 7. The cutting head 7 can also be referred to as a
holding/cutting head 7 because it serves a dual function of
holding and cutting the items to be removed. The cutting
head 7 has a generally C-shaped structure with an open
lateral side 7a for receiving a portion of an item to be held
or cut. The C-shaped structure has a distal portion 16 and a
proximal portion 17 which are connected together by a
connecting portion 18 that extends in a longitudinal direc-
tion between the distal portion 16 and the proximal portion
17 to form a closed lateral side of the C-shaped structure.
The C-shaped structure also has a first projecting portion 19
that extends from the distal portion 16 toward the proximal
portion 17, and a second projecting portion 20 that extends
from the proximal portion 17 toward the distal portion 16.
The open lateral side 7a is located between the first and
second projecting portions 19, 20 on a side of the C-shaped
structure opposite from the connecting portion 18. The distal
portion 16 of the C-shaped structure has a sharpened inner
edge 7b located between the connecting portion 18 and the
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first projecting portion 19, which faces in a proximal direc-
tion and functions to cut through an item when the item is
held against the distal end 6a of the catheter 6 and a pulling
force is applied to the pull wire 8. The device 5 is intended
to give a physician the ability to enter a cavity, such as a
vein, and make contact with and hold or cut an item, such as
an IVC filter or an TVC filter strut 10.

As shown, the cutting head 7 can be retracted into the
catheter 6 for deployment or removal. This prevents the
cutting head 7 from snagging on things as it is deployed,
removed or repositioned during a procedure. The device 5,
with the cutting head 7 in its retracted position within the
catheter 6, can easily be pushed past an item, such as an IVC
filter. The cutting head 7 can then be extended from the distal
end of the catheter 6. The physician can pull the cutting head
7 back as he positions it against the item to be removed until
the cutting head 7 engages the item or portion of the item,
such as an IVC filter strut 10. The cutting head 7 can then
be partially retracted to grasp the item 10 as shown. Once the
item 10 has been grasped, the physician can then use the
catheter 6 to push/pull/rotate the item 10 and attempt to
dislodge it.

If the physician is not able to dislodge the item 10, a cutter
actuator 9 having a pair of pivoted jaws can be removably
engaged to the proximal end of the catheter 6 and pull wire
8, as shown in FIG. 3. The actuator 9 can be used to increase
the amount of force applied to the pull wire 8 to cause the
cutting head 7 to cut the item 10, thereby freeing it. The
cutting head 7 can then be retracted into the catheter 6 and
repositioned to other items or portions of the same item that
need assistance in freeing for removal.

Additional features can be added to the device 5 to expand
its capabilities and better adapt the device for performing
certain procedures. FIG. 4 illustrates a modified device 5'
that includes an imaging system 11, a laser cutter 12, an
additional lumen 13, and a second pull wire 14. The imaging
system 11 can be, for example, an intravascular ultrasound
probe incorporated into the cutting head 7 for imaging the
vessels in which the device 5' is used. The laser cutter 12 can
be incorporated into the cutting head 7 or the catheter 6 to
further assist in cutting procedures. The additional lumen 13
can be added for inserting a balloon 15 or imaging catheter
without interfering with the operation of the cutting head 7.
The second pull wire 14 can be added to the catheter 6 for
deflecting the catheter 6 during deployment to aid in attach-
ing the cutting head 7 to the IVC filter strut 10.

While the invention has been specifically described in
connection with a specific embodiment thereof, it is to be
understood that this is by way of illustration and not of
limitation, and the scope of the appended claims should be
construed as broadly as the prior art will permit.

What is claimed is:

1. A device for assisting in the removal of items endo-
vascularly, comprising:

a catheter having a proximal end and a distal end,;

a cutting head; and

a pull wire having a proximal portion protruding from the

proximal end of the catheter and a distal end connected
to the cutting head, said pull wire being movable within
the catheter to selectively extend and retract the cutting
head from the distal end of the catheter;

wherein said cutting head comprises a generally C-shaped

structure having an open lateral side for receiving a
portion of an item to be held or cut; and

wherein said C-shaped structure has a distal portion and

a proximal portion which are connected together by a
connecting portion that extends in a longitudinal direc-
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tion between said distal portion and said proximal
portion to form a closed lateral side of said C-shaped
structure, said C-shaped structure further comprising a
first projecting portion that extends from said distal
portion toward said proximal portion, a second project-
ing portion that extends from said proximal portion
toward said distal portion, and said open lateral side is
located between said first and second projecting por-
tions on a side of said C-shaped structure opposite from
said connecting portion, and said distal portion of said
C-shaped structure has a sharpened inner edge located
between said connecting portion and said first project-
ing portion and facing in a proximal direction which is
arranged to cut through an item when the item is held
within the C-shaped structure against the distal end of
the catheter and a pulling force is applied to the pull
wire.
2. The device according to claim 1, further comprising an
actuator having a pair of pivoted jaws removably engaged to
the proximal end of the catheter and pull wire to increase an
amount of pulling force applied to the pull wire during a
cutting process.
3. The device according to claim 1, further comprising an
intravascular ultrasound probe incorporated into the cutting
head.
4. The device according to claim 1, further comprising a
laser incorporated into the cutting head or catheter to assist
in cutting.
5. The device according to claim 1, wherein said catheter
comprises a first lumen for containing said pull wire and said
cutting head, and a second lumen for inserting a balloon or
imaging catheter.
6. The device according to claim 1, further comprising a
second pull wire added to the catheter for deflecting the
catheter to aid in attaching the cutting head to an item to be
held or cut.
7. A method of removing items endovascularly, compris-
ing:
providing a catheter having a proximal end and a distal
end, a cutting head, and a pull wire having a proximal
portion protruding from the proximal end of the cath-
eter and a distal end connected to the cutting head,

said cutting head comprises a generally C-shaped struc-
ture having an open lateral side for receiving a portion
of an item to be held or cut, said C-shaped structure has
a distal portion and a proximal portion which are
connected together by a connecting portion that extends
in a longitudinal direction between said distal portion
and said proximal portion to form a closed lateral side
of said C-shaped structure, said C-shaped structure
further comprising a first projecting portion that
extends from said distal portion toward said proximal
portion, a second projecting portion that extends from
said proximal portion toward said distal portion, and
said open lateral side is located between said first and
second projecting portions on a side of said C-shaped
structure opposite from said connecting portion, and
said distal portion of said C-shaped structure has a
sharpened inner edge located between said connecting
portion and said first projecting portion and facing in a
proximal direction which is arranged to cut through an
item when the item is held within the C-shaped struc-
ture against the distal end of the catheter and a pulling
force is applied to the pull wire;

inserting the catheter into a vessel with the cutting head in

a retracted position within the catheter;
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extending the cutting head from the distal end of the

catheter;

positioning the cutting head against an item to be removed

with a portion of the item within said C-shaped struc-

ture; and 5
retracting the cutting head into the distal end of the

catheter to grasp and/or cut the item to be removed.

8. The method according to claim 7, further comprising
retracting the cutting head to cause the sharpened inner edge
to cut through the portion of the item positioned within said 10
C-shaped structure.

9. The method according to claim 8, further comprising
using an actuator having a pair of pivoted jaws removably
engaged to the proximal end of the catheter and pull wire to
increase an amount of pulling force applied to the pull wire 15
when retracting the cutting head.

# % % k&



THMBW(EF)

(57190 18 (% FAR) A (i)
B (E R A ()

HAT R E (TR AGE)

#RIRBAA
RHA
IPCH %5
CPCH %5
REA(F)
£ AR
SERaERE

BEG®F)

ATHOERNERY RO EREN S E

US9592079 AT %) B
US14/214273 RiFH
PURSLEY MATTD

PURSLEY , MATT D.

PURSLEY , MATT D.

PURSLEY MATT D

PURSLEY, MATT D.

A61B17/50 A61B17/00 A61B18/20 A61F2/01

patsnap

2017-03-14

2014-03-14

A61B17/50 A61B17/00234 A61B18/20 A61F2/01 A61B2017/00292 A61B2017/00623 A61F2/011

THOMPSON , JEFFREY L.

61/780982 2013-03-14 US

Espacenet USPTO

—MATHBEZROEANRNEERESE  EANIL, H4E
ENSEREHRRENITRE D MEED BN TR, NEKTESE
MBE , AR NS EREIRE RN DBk, EI:XHERR
FR/SEFBRNY R,

Feo )

- e

1

AT ANRRRRN



https://share-analytics.zhihuiya.com/view/9bc466a3-d5da-4dfa-af13-7ebb296d6cc6
https://worldwide.espacenet.com/patent/search/family/058227653/publication/US9592079B1?q=US9592079B1
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9592079.PN.&OS=PN/9592079&RS=PN/9592079

