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PERCUTANEOUS EMBOLI PROTECTION SLEEVE

FIELD OF THE INVENTION

The present invention generally relates to capturing embolic or other materials,
such as during cardiovascular surgery or catheterization, and particularly to a
percutaneous protection sleeve, which can slide over a catheter and the like.

BACKGROUND OF THE INVENTION

PCT Patent Application PCT/US2013/035346, filed April 5, 2013, to the same
inventor and current assignee, describes devices and methods for improving the safety
and efficacy of percutaneous treatment of vasculature and devices introduced into the
vasculature, such as the aortic valve. In one embodiment, there is a guidance and
protection sleeve that can be positioned in the aorta or other body lumen. The guidance
and protection sleeve can be used to accurately position a catheter (or new valve) for
deployment by guiding the catheter (or the new valve) into the center of the native valve,
without scraping the potentially calcified or atheromateous aortic wall. In another
embodiment, the invention describes a percutaneous sleeve that slides over a catheter.

In some embodiments, the protection sleeve can create an enclosed (or partly
enclosed) region above the native valve leaflets (above or below the coronary ostia), in
order to capture or divert away from the cerebral vasculature any embolic debris that
might be created during impact, decalcification, dilation (such as by balloon
valvuloplasty) or implantation of the new valve.

In some embodiments, the device can be used for assisting the delivery of
catheters through blood vessels by reducing the risk of scraping or perforating the blood
vessel walls during catheter delivery and retrieval. The device can transform its shape
after it is delivered, and before use in catheter delivery. For example, the device expands
after delivery to the site before catheter delivery. Catheters may be delivered through a
lumen in the device. The device can assist relative positioning of the catheter vis-a-vis the
anatomy. The device can assist in centering the catheter in the aorta. The device can aid in
the capture or diversion of embolic debris created during treatment.

SUMMARY OF THE INVENTION

The present invention seeks to provide further improvements to the devices and
methods of PCT Patent Application PCT/US2013/035346, as is described more in detail
hereinbelow.

The term “catheter” as used herein, encompasses any percutaneous device, such as

but not limited to, a catheter, cannula, guidewire, stent, certain transcatheter aortic valve
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implantation (TAVI) devices, and others. The catheter may be a treatment catheter,

diagnostic catheter, imaging catheter, etc.

There is provided in accordance with one embodiment of the present invention, a
device including a protection sleeve which has a proximal end joined to a first shaft and a
distal end preferably joined to a second shaft, wherein the first shaft preferably slides over
the second shaft, and a catheter that preferably passes through a lumen of the second
shaft, wherein a distal portion of the catheter includes a medical device; and wherein
relative sliding movement of the first and preferably second shafts with respect to each
other either causes contraction or expansion of the protection sleeve. The relative
movement of both shafts with respect to the catheter may control the axial position of the
protection sleeve with respect to the catheter, so if the catheter is fixed vis-a-vis the
anatomy, the protection sleeve may be positioned relative to the catheter, and therefore
relative to the anatomy as well. Alternatively, only one shaft can be used (either proximal
or distal), and the catheter slides through a lumen in the shaft, wherein one end of the
protection sleeve is connected to the catheter and the other end is connected to the shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully from the
following detailed description, taken in conjunction with the drawings in which:

Figs. 1 and 2 are simplified illustrations of a protection sleeve, in respective
collapsed and expanded orientations, deployed and positioned to protect carotid takeoffs
from emboli entering therein, in accordance with a non-limiting embodiment of the
present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference is now made to Figs. 1 and 2, which illustrate a protection sleeve 10,
constructed and operative in accordance with a non-limiting embodiment of the present
invention. Protection sleeve 10 may be constructed from a medically safe plastic, metal or
other material, such as without limitation, stainless steel, shape memory alloy, titanium
alloy, polymers, etc.

In one preferred construction, protection sleeve 10 is formed of braided wire or
mesh. Constructing protection sleeve 10 with braided wire technology has the advantage
that the “pitch” of each wire can be relatively large when in the contracted state and then
relatively small when in the fully expanded state. In the contracted state, the pores created
by the braided wires have elongated “diamond” shapes (long and narrow) and therefore

add minimal thickness to the catheter. In the expanded state, the pores have transverse
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“diamond” shapes (short and wide), that is, a very small pore size, which is advantageous

for embolic protection. Thus, using braided wire technology, a relatively low profile (but
long) sleeve can transform into a large expanded diameter sleeve with very small pore
size.

A proximal end of protection sleeve 10 is joined to a first (e.g., proximal) shaft 12
and a distal end of protection sleeve 10 is joined to a second (e.g., distal) shaft 14. Joining
may be accomplished by any suitable means, such as but not limited to, adhesive bonding,
thermal bonding, braiding, and many others. First shaft 12 slides over second shaft 14.
Both shafts may be delivered over a catheter 16, which in the illustrated embodiment is a
pigtail catheter having a proximal portion 18 and a distal portion 20. The distal portion 20
includes a medical device, preferably a heart valve treatment device, such as a pigtail 20.
Pigtail catheters may be useful in marking the valve plane (level of the sinuses),
measuring arterial or cardiac blood pressures, or delivering fluid to the site, such as
contrast material, for imaging the vasculature. In other words, catheter 16 passes through
the lumen of the second shaft 14 and second shaft 14 passes through the lumen of the first
shaft 12. Alternatively, only one shaft can be connected to one end of the protection
sleeve while its other end is connected to the catheter, so the relative movement of the
catheter and shaft can modify the protection sleeve shape.

In Fig. 1, protection sleeve 10 is in a contracted state, which is the state used to
deliver the sleeve into a body lumen 16. “Contracted” refers to the radial direction about
the first and second shafts 12 and 14. Protection sleeve 10 is elongate in the axial
direction in this state. When in the axially elongated state, protection sleeve 10 adds
minimal thickness to the contour of the shafts and catheter assembly. Fig. 1 shows the
assembly delivered into vasculature of a patient. Protection sleeve 10 is positioned in the
aortic arch near the carotid takeoffs 22. The pigtail distal portion 20 is positioned against
one of the cusps of the aortic valve 24.

Reference is now made to Fig. 2. The first shaft 12 is slid distally over the second
shaft 14, which is held stationary, which pushes sleeve 10 against the stationary junction
of protection sleeve 10 with second shaft 14. This causes protection sleeve 10 to bunch up
and expand radially outwards. It is noted that the axial length of protection sleeve 10
decreases during radial expansion of the sleeve. It is noted that in alternative
embodiments of the invention, the first shaft can be the distal shaft and the second shaft

can be the proximal shaft. It is also noted that protection sleeve 10 can alternatively be
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expanded by sliding second shaft 14 with respect to first shaft 12, which is held

stationary.

In Fig. 2, the deployed protection sleeve 10 is deployed in the aortic arch and
positioned to protect the carotid takeoffs 22 from emboli entering therein. The protection
sleeve 10 diverts and traps potential calcific emboli, if such embolic debris are created
during a surgical or catheterization procedure, such as but not limited to, valve repair or
replacement surgery or catheterization. Emboli can flow into the distal axial end portion
of sleeve 10 and flow out of the proximal axial end portion of sleeve 10. The middle
section of sleeve 10 blocks emboli from entering the carotid takeoffs 22. Protection sleeve
10 does not impede or interfere with blood flow. After the procedure is completed, sleeve
10 can be retracted to its contracted state and removed from the lumen. It is noted that
moving the relative positions of the two shafts with respect to the catheter can modify the
position of the protection sleeve when in its deployed state. For example: the pigtail
catheter can be delivered until its distal part is placed in the sinuses. The protection sleeve
is then deployed by pushing the proximal shaft forward until the protection sleeve is fully
open. Both shafts are now moved together, either forward or backwards until the
protection sleeve is located to protect the carotid takeoffs, and the pigtail catheter is then

pushed upwards so the protection sleeve "seals" the carotid takeoffs.
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CLAIMS

What is claimed is:
1. A device comprising:

a protection sleeve (10) which has a proximal end joined to a first shaft (12) and a
distal end joined to a second shaft (14), wherein said first shaft (12) slides over said
second shaft (14);

a catheter (16) that passes through a lumen of said second shaft (14), wherein a
distal portion (20) of said catheter (16) comprises a medical device; and wherein relative
sliding movement of said first and second shafts (12, 14) with respect to each other either
causes contraction or expansion of said protection sleeve (10).

2. The device according to claim 1, wherein an axial length of said protection sleeve
(10) decreases during radial expansion of said protection sleeve (10).

3. The device according to claim 1, wherein distal sliding of said first shaft (12) over
said second shaft (14), while said second shaft (14) is held stationary, pushes said
protection sleeve (10) against a stationary junction of said protection sleeve (10) with said
second shaft (14) and causes said protection sleeve (10) to expand radially outwards.

4. The device according to claim 1, wherein said catheter (16) comprises a pigtail

catheter (16) with a pigtail at the distal portion (20).

5. The device according to claim 1, wherein said protection sleeve (10) is made of
wire braid.
6. A device comprising:

a protection sleeve (10) which has a proximal end and a distal end;

a catheter (16) that passes through a lumen of a shaft (14), wherein a distal portion
(20) of said catheter (16) comprises a medical device;

wherein one end of said protection sleeve (10) is connected to said catheter (16)
and the other end is connected to said shaft (14) and wherein relative sliding movement of
said catheter (16) and said shaft (14) with respect to each other either causes contraction

or expansion of said protection sleeve (10).
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