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(57) ABSTRACT 

Methods and devices for performing percutaneous and Sur 
gical interventions. The devices comprising a tubular por 
tion and retractable mechanism at the distal end of the 

tubular portion. The retractable mechanism prevents the 
device from pulling out of an anatomical Structure during 
complex interventions, for example, when Switching from 
an antegrade to a retrograde approach within a blood vessel, 
enables the use of a Single sheath when declotting AV 
hemodialysis fistulas and can provide occlusion of blood 
flow during interventions and means of removal of debris or 
clot from the blood vessel. 
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METHODS AND DEVICES FOR PERCUTANEOUS 
AND SURGICAL INTERVENTIONS 

0001. The present invention generally relates to methods 
and devices for performing percutaneous and Surgical inter 
ventions. More particularly, the present invention provides 
improved vascular sheaths and guide catheters and methods 
of use. 

BACKGROUND OF THE INVENTION 

0002 Vascular sheaths and guide catheters are used rou 
tinely in interventional radiology and interventional cardi 
ology. The sheath Serves as a conduit from the skin Surface 
to the artery to allow passages of catheters, guide wires, 
Stents, angioplasty balloons and Similar instruments through 
the Subcutaneous track without damaging the Surrounding 
tissues or the blood vessel itself. The sheath is generally 
composed of four main components. The first is the tubular 
portion, which is the conduit from the Skin Surface into the 
blood vessel. The second portion is a hemostatic valve on the 
skin Surface portion of the sheath. The third component is a 
Sidearm tubing with a Stopcock that allows the sheath to be 
flushed or aspirated with fluid. The fourth component is a 
tapered dilator that passes through the tubular portion of the 
sheath to allow a non-traumatic introduction of the sheath 
into the blood vessel. Once the sheath is introduced into the 
blood vessel, the dilator is then removed to allow passages 
of catheters. These sheaths are used in over 99 percent of all 
vascular cases. The vascular sheaths are generally used by 
first puncturing the blood vessel with a needle, followed by 
insertion of a guide wire. A dilator, having mounted in the 
vascular sheath, is then advanced into the blood vessel over 
the guide wire. The dilator is removed, leaving the distal end 
of the vascular sheath inside the blood vessel. 

0003) While these current vascular sheaths and methods 
are generally Suitable, they have many drawbackS. 
0004. The designs of current vascular sheaths do not 
adequately maintain the sheaths steadily in the blood vessel. 
For example the sheaths can be easily pulled out of the blood 
vessel during manipulations of catheters and other devices 
within the lumen of the sheath. 

0005 Further, when using vascular sheaths to perform 
Surgery on carotid artery Stenosis, emboli may form during 
the course of the procedure. These emboli can flow into the 
cerebral vasculature, leading to ischemic Stroke. Current 
sheaths do not adequately prevent the flow of emboli into the 
cerebral vasculature. 

0006 Still further, during a number of vascular proce 
dures, it would be advantageous to reposition the sheath 
from a retrograde position (against the blood flow) to an 
antegrade position (with the blood flow) or visa-versa. For 
example, when placing a stent in a vessel, performing an 
angioplasty or performing a thrombectomy, a vascular 
sheath is inserted to the treatment location using a retrograde 
common femoral arterial approach. However, during Such 
procedures, it is often discovered that there are a plurality of 
treatment locations. For example, in performing an angio 
plasty procedure on an obstructed vessel, it is not uncommon 
to find that the vessel is obstructed at more than one location. 
For example, one location may be located upstream from the 
insertion point of the vascular sheath and another location 
may be located downstream from the insertion point of the 
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vascular sheath. Thus, it would be very desirable to be able 
to position the vascular sheath in a retrograde position to 
treat the first location, followed by repositioning of the 
vascular sheath in an antegrade position to treat the Second 
location. This is extremely difficult to do with the current 
sheath technology. These sheaths pull out of the vessel when 
the operator tries to redirect the Sheath, and the operator 
loses vascular access. Thus, with current sheath designs, the 
first location is first treated by making an incision to provide 
retrograde access to the first obstructed location. After the 
first location is treated, the sheath is removed and the 
puncture in the vessel must be allowed to heal prior to 
treatment of the Second obstructed location. It can take as 
long as a week for the puncture in the vessel to heal. The 
patient must then return for a Second procedure to treat the 
Second obstructed location, which requires a Second inci 
SO. 

0007 Additionally, current methods for Fogarty balloon 
thrombectomy require a Surgical incision of the blood vessel 
and clamping of the blood vessel distal to the incision (for 
an iliac artery thrombectomy). The balloon is passed to the 
Superior most aspect of the clot, inflated and pulled inferi 
orly, dragging the clot to the arteriotomy site and out of the 
blood vessel. If the same aforementioned procedure were 
performed percutaneous with current sheath technology, the 
size mis-match between the blood vessel and the sheath 
would cause the clot to flow past the sheath and into the 
distal blood vessels. 

0008 Thus, any improvements in vascular sheaths would 
be desirable. 

SUMMARY OF THE INVENTION 

0009. The present invention provides improved devices 
for performing percutaneous and Surgical interventions, par 
ticularly vascular sheaths and guide catheters, and methods 
of use thereof. More particularly, the present invention 
provides a device that may be manipulated within an ana 
tomical Structure while eliminating the possibility of the 
device losing access to the anatomical Structure during Such 
manipulation. 

0010 For example, in one embodiment, the device com 
prises a vascular sheath or a guide catheter that may be 
inserted and repositioned within a blood vessel while elimi 
nating the possibility of losing vascular acceSS during Such 
manipulation. In one embodiment, the vascular sheath or 
guide catheter may be repositioned from a retrograde to an 
antegrade position in a blood vessel, and Vice versa, while 
eliminating the possibility of losing vascular acceSS during 
Such manipulation. 

0011. The devices of the present invention can be used 
during all types of percutaneous interventions and Surgical 
interventions including, for example, Vascular percutaneous 
interventions Such as thrombectomies, carotid Stenting, 
hemodialysis AV fistula declotting, Superficial femoral 
artery interventions, pelvic vasculature Stenting, and biliary 
interventions and kidney Stone extraction. 
0012. In an exemplary embodiment, the device includes 
a tubular portion having a proximal end and a distal end. 
During use, at least a portion of the device is inserted into 
an anatomical Structure distal end first. Located near the 
distal end of the tubular portion is a mechanism that prevents 
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the device from losing access to the anatomical Structure 
during manipulation of the device. At least one lumen 
further extends along the length of the tubular portion from 
the proximal end to the distal end. The lumen is designed So 
that materials can be removed from and added to the 
anatomical Structure through the lumen. For example, 
emboli, blood clots and other materials can be evacuated 
from a blood vessel using an aspiration technique or by 
pulling clot or other material out through the sheath by 
means of a Fogarty balloon, and agents, Such as medica 
ments, anticoagulants and contrast media may be injected 
into the blood vessel. In embodiments wherein the device is 
a vascular sheath, the lumen is sized So that various instru 
ments may be inserted through the sheath to the treatment 
Site. In embodiments wherein the device is a guide catheter, 
the lumen is also sized So that various instruments may be 
inserted through the Sheath to the treatment Site. 
0013 In some embodiments, for example, wherein the 
device is a vascular sheath, a hemoStatic valve is located at 
the proximal end of the tubular portion. In some embodi 
ments, the hemostatic valve is removable. Aside arm in fluid 
communication with the lumen can further be located near 
the proximal end of the tubular portion to allow emboli, 
blood clots and other materials to be evacuated from the 
blood vessel through the tubular portion and to allow agents, 
Such as medicaments, anticoagulants and contrast media to 
be injected into the blood vessel through the tubular portion. 
In Some embodiments, a tapered dilator further passes from 
the distal end to the proximal end through the tubular 
portion. In devices used for balloon thrombectomy, a Silicon 
pinch valve would further be included near the proximal end 
of the tubular portion. 
0.014. The mechanism that prevents the device from 
losing access to the anatomical Structure during manipula 
tion of the device can vary. 
0.015. In one embodiment, the mechanism is an inflatable 
balloon located at or near the distal end of the tubular 
portion. The inflatable balloon can be designed to inflate to 
a variety of Shapes and sizes. For example, in one embodi 
ment, the inflatable balloon inflates to an overall round or 
oval shape and is situated coaxial with the tubular portion. 
In another embodiment, the inflatable balloon inflates to a 
funnel-like shape coaxial with the tubular portion, wherein 
the Smaller cross-section of the funnel-like Shaped balloon is 
towards the proximal end of the tubular portion and the 
larger croSS-Section of the funnel-like shaped balloon is 
towards the distal end of the tubular portion. In yet another 
embodiment, a plurality of inflatable balloons are positioned 
to inflate about the outer circumference of the tubular 
portion. 

0016. In embodiments wherein the mechanism is in the 
form of one or more inflatable balloons, one or more 
inflation ports are further located near the proximal end of 
the tubular portion for inflation of the one or more balloons. 
The one or more inflation ports are in communication with 
the one or more balloons via, for example, one or more 
inflation channels extending from the inflation port(s) to the 
balloon(s) through the wall of the tubular portion. 
0.017. In another embodiment, the mechanism comprises 
one or more retractable extensions near the distal end of the 
tubular portion. For example, two or more retractable arm 
like extensions may be located near the distal end of the 
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tubular portion. These retractable extensions are remotely 
deployed and retracted by a user of the device with a 
deployment/retraction mechanism located near the proximal 
end of the device. During insertion of the device into the 
anatomical Structure, these extensions would be retracted 
(e.g. housed within the tubular portion or folded back 
against the Side Surfaces of the tubular portion) Such that the 
croSS Section of the tubular portion is not significantly 
increased during insertion of the device. AS used herein, no 
“significant increase in the cross-section of the tubular 
portion means that the mechanism does not overdilate the 
arteriotomy (the incision in the anatomical structure through 
which the device is inserted). Upon insertion of the device 
into the anatomical Structure to the desired Site, the exten 
Sions could then be deployed. 
0018. The device of the present invention provides a 
number of advantages over prior devices. For example, by 
forming the device with a mechanism, Such as a balloon or 
one or more extensions, at the distal end of the tubular 
portion, the mechanism prevents the device from pulling out 
of a anatomical Structure during complex interventions, for 
example, when Switching from a retrograde to an antegrade 
approach within a blood vessel (i.e. from a position pointing 
towards the head to a position pointing towards the feet) and 
Vice versa. 

0019 Use of balloon or extension mechanisms further 
enables the use of a Single device when declotting AV 
hemodialysis fistulas. 
0020. The device of the present invention also serves as 
a protection device during any number of procedures. For 
example, during use of the device in a blood vessel, the 
mechanism on the distal end of the device can be deployed 
to provide occlusion of antegrade blood flow during inter 
ventions and protect against embolization. For example, 
during the placement of an internal carotid artery Stent, using 
current vascular sheaths, the antegrade blood flow can cause 
embolic material to propagate into the intracerebral circu 
lation, thereby causing a Stroke. By inflating the one or more 
balloons in the carotid artery in accordance with the present 
invention, or, for example, by deploying one or more exten 
Sions that occlude the blood vessel, antegrade flow can be 
prevented. Retrograde flow would be provided from the 
contralateral carotid artery. Similarly, during percutaneous 
coronary interventions in either native vessels or bypass 
grafts, inflation of the balloon Serves as a protection device, 
preventing distal emboli from propagating forward. In addi 
tion, during a Suction thrombectomy, if a clot has lodged in 
a blood vessel, antegrade flow will apply a pressure head to 
keep the clot lodged in its position. By occluding the lumen 
with the balloon or extension mechanisms on the sheath, 
back-bleeding causes the clot to propagate towards the 
vascular sheath, and the clot can be aspirated through the 
vascular sheath or pulled through the vascular sheath using 
a Fogarty balloon. Still further, the balloon or extension 
mechanisms can also prevent blood flow from passing 
through the blood vessel, which is advantageous during 
thrombectomy to prevent embolic material from propagat 
ing downstream. 
0021. During each of these procedures, after occlusion of 
the vessel, the embolic material, clot or other materials in the 
blood vessel could then be aspirated through the vascular 
sheath or pulled through the vascular sheath using a Fogarty 
balloon. 
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0022. Alternatively, during each of these procedures, 
after occlusion of the vessel, a continuous flow reversal 
could be created. For example, a continuous flow reversal 
could be created by forming a circuit from the blood vessel, 
through the distal end of the tubular portion, through the 
tubular portion, and into a target vessel. This would require 
vascular access to the target vessel. Such continuous flow 
reversal would be useful, for example, in performing a 
procedure wherein materials, for example emboli, blood 
clots, or blood, are transferred from a donor blood vessel 
into a recipient blood vessel. For example, the device could 
be used to occlude a donor vessel and prevent emboli, blood 
clots and other materials from propagating into the coronary 
vasculature, followed by transfer of the emboli, blood clots 
and other materials to a recipient blood vessel wherein the 
danger of having the materials propagate into the coronary 
vasculature is eliminated. In this embodiment, the vascular 
sheath would be inserted in the donor blood vessel and, a 
continuous flow reversal could be created by forming a 
circuit between the “donor” vessel housing the embolic 
material to a “recipient” vessel elsewhere in the body. The 
circuit, thus, would extend from the distal portion of the 
tubular portion, through the tubular portion, and into a 
recipient vessel. Vascular access to the recipient vessel could 
be provided, for example, by a tube, a guide catheter or a 
vascular sheath. Thus, for example, a vascular sheath in 
accordance with the present invention could be inserted in 
the donor vessel, and the Side-arm of the vascular sheath 
could be connected to the recipient vessel, for example, via 
tubing or via a Second vascular sheath or a guide catheter. In 
Some embodiments, a pumping mechanism is interposed in 
the circuit between the donor and recipient vessels to assist 
in reversing the blood flow. 
0023 Preferably, during the continuous flow reversal 
procedure, the balloon or extensions could be retracted or 
partially retracted at any point in the procedure to allow 
reperfusion of blood flow through the blood vessel. 

0024 Continuous flow reversal could also be useful in a 
procedure wherein blood is transferred from one patient to 
another, or from one site in a patient to another site in the 
Same patient either during cardiac bypass Surgery or during 
carotid artery Surgery. In Such procedures, the device of the 
present invention, for example, in the form of a vascular 
sheath or guide catheter, would be inserted into a donor 
vessel. The device of the present invention would then be 
connected to a recipient vessel Via, for example, a tube, 
conventional guide catheter, conventional vascular sheath, 
or Second device in accordance with the present invention. 
The device of the present invention would be particularly 
helpful on preventing the loSS of vascular acceSS during the 
blood transfer procedure. 
0.025 Methods in accordance with the present invention 
comprise making a Small incision in the upper thigh or other 
insertion site to provide access to the target location. The 
device of the present invention is then inserted into the 
anatomical Structure. For example, when the anatomical 
Structure is a blood vessel, a needle is introduced through the 
incision into the blood vessel. A guide wire is then inserted 
through the needle into the blood vessel using a retrograde 
approach. The device is then inserted over the guide wire 
and is passed into the blood vessel to a desired depth using 
a retrograde approach. In embodiments wherein the device 
is guide catheter, a vascular sheath is typically first inserted 
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and the guide catheter is inserted through the vascular 
sheath. In embodiments wherein the device is a vascular 
sheath, the vascular sheath with dilator in the central lumen 
is inserted over the guide wire and is passed into the blood 
vessel to a desired depth using a retrograde approach. The 
guide wire and dilator are removed and the vascular sheath 
remains positioned in the blood vessel. Once the device is 
positioned within the anatomical Structure, the mechanism is 
then activated, e.g. by inflating the balloon(s) at the distal 
end of the tubular portion through the inflation port or 
deployment of the extension(s). If a procedure requiring the 
blood vessel to be occluded is being performed, the one or 
more balloons are inflated until the vessel is completely 
occluded. Further, the one or more extensions can be 
designed Such that the vessel can be completely occluded by 
the extensions, by, for example, forming the one or more 
extensions to extend outwards from the tubular portion in a 
circle arrangement or a funnel-like arrangement. 
0026. To aspirate emboli, blood clots and other materials 
from a blood vessel, an aspiration device is connected to the 
device, for example, an aspiration device may be connected 
to the vascular sheath through the Side-arm, and the mate 
rial(s) aspirated from the blood vessel, through the tubular 
portion and out of the device. If agents are to be injected into 
the anatomical Structure, e.g. a blood vessel, a Syringe or 
Similar injection mechanism is connected to the device, for 
example, to the Side-arm of a vascular sheath, and the agent 
is injected through the device into the anatomical Structure. 
In embodiments wherein the device is a vascular sheath, 
various devices Such as, for example, catheters, guide wires, 
Stents, angioplasty balloons and Similar instruments can also 
be inserted through the tubular portion for various proce 
dures. 

0027) If the Surgeon wishes to reposition the device to an 
antegrade position So that the Surgeon can, for example, 
perform a thrombectomy on the other Side of the puncture 
Site into the blood vessel, the Surgeon inflates or deflates the 
balloon(s) Such that the cross-section of the tubular portion 
plus balloon(s) is smaller than the diameter of the blood 
vessel and larger than the arteriotomy (the incision in the 
blood vessel through which the device was inserted) and 
Simply pulls the device back towards the insertion point. The 
device is then pulled outwards through the incision, but not 
completely out of the incision. Then, the device is manipu 
lated and pushed back into the blood vessel in an antegrade 
position. The device can, likewise, be repositioned from an 
antegrade to a retrograde position. In the embodiment where 
the mechanism comprises one or more extensions, the 
Surgeon, likewise, deploys the extension(s) Such that the 
croSS-Section of the tubular portion of the device plus 
extension(s) is smaller than the diameter of the blood vessel 
and larger than the arteriotomy (the incision in the blood 
vessel through which the vascular sheath was inserted) and 
Simply pulls the device back towards the insertion point. The 
device is then pulled outwards through the incision, but not 
completely out of the incision. Then, the device is manipu 
lated and pushed back into the blood vessel in an antegrade 
position, possibly over a guide wire with the dilator in the 
central lumen of the device. The sheath can, likewise, be 
repositioned from an antegrade to a retrograde position. In 
the above procedures, the balloon(s) or extension(s) prevent 
the device from being completely withdrawn from the blood 
vessel, So that the operator can manipulate the device 
without the concern of losing vascular access. 
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0028 Methods of the invention also include use of the 
device to provide occlusion of antegrade blood flow during 
interventions and protect against embolization. 
0029. For example, in one embodiment, the device is 
inserted into the blood vessel and the mechanism (i.e. 
balloon(s) or extension(s)) is deployed until the vessel is 
occluded and antegrade blood flow is prevented. An internal 
carotid artery, coronary artery, or renal artery Stent can then 
be placed within the vessel. By preventing antegrade blood 
flow, the mechanism will prevent embolic material from 
propagating into the intracerebral circulation. 
0.030. In another embodiment, during percutaneous coro 
nary interventions in either native vessels or bypass grafts, 
deployment of the mechanism (i.e. balloon(s) or exten 
Sion(s)) to occlude the vessel functions to prevent distal 
emboli from propagating forward. 

0031. In another embodiment, during a suction throm 
bectomy, the mechanism (i.e. balloon(s) or extension(s)) is 
deployed to occlude the vessel, thereby causing back-bleed 
ing. The back-bleeding will then cause any clots lodged in 
the blood vessel to propagate towards the device. The clot 
can then be removed by aspirating it through the device or 
pulling it through the device using a Fogarty balloon. 

0032. In yet another embodiment, the mechanism (i.e. 
balloon(s) or extension(s)) can be deployed during a throm 
bectomy to prevent blood flow from passing through the 
blood vessel and around the device, which, in turn, prevents 
embolic material from propagating downstream. 
0033. In yet another embodiment, the device of the 
present invention could be used to create continuous flow 
reversal. For example, the device of the present invention is 
inserted in a target blood vessel and is also connected to a 
recipient blood vessel, Such that materials could be trans 
ferred from the target blood vessel into the recipient blood 
vessel. In this embodiment, vascular access to the recipient 
vessel would be required. For example, the device of the 
present invention could be connected to tubing, to a con 
ventional guide catheter, to a conventional vascular sheath, 
or to a Second device in accordance with the present inven 
tion, which, in turn is inserted in the recipient blood vessel. 
The continuous flow reversal could then be used to transfer 
materials, Such as clots and embolic materials, from a target 
vessel where there is a risk that the materials will propagate 
to the coronary or cerebral vasculature to a recipient vessel 
wherein this risk is eliminated. The continuous flow reversal 
could also be used to Simply transfer blood from a target 
vessel to a recipient vessel, for example, in performing a 
blood transfer from one patient to another. 
0034. During the continuous flow reversal, the mecha 
nism may be deployed to occlude the vessel, for example, if 
there is a risk that clots and embolic material may propagate 
to the cerebral vasculature. Alternatively, the mechanism 
may be deployed not to occlude the vessel, but, rather, to 
maintain vascular access if, for example, there is minimal 
risk that clots and embolic material may propagate to the 
cerebral vasculature. If the mechanism is deployed to 
occlude the vessel, the method of continuous flow reversal 
may further include reperfusion of blood. For example, if 
reestablishment of the flow of blood to the heart is desired 
for a period of time during the procedure, the mechanism 
may be retracted during the procedure So that the vessel is 
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no longer occluded and blood flow is reestablished. After 
perfusion of the blood is reestablished for a desired period 
of time, the mechanism may again be deployed to occlude 
the vessel. In Some embodiments, during reperfusion, the 
circuit between the target blood vessel and recipient blood 
vessel can be blocked So that reperfusion is carried out while 
transfer of materials from the donor to recipient blood vessel 
is stopped. Then, after perfusion of the blood is reestablished 
for a desired period of time, the circuit may then be opened 
to continue transfer of materials from the donor to recipient 
blood vessel. During this time, the vessel may remain not 
occluded or may again be occluded by redeployment of the 
mechanism. 

0035) Other aspects and embodiments of the invention 
are discussed infra. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0036 FIG. 1 shows a side view of a device for perform 
ing percutaneous and Surgical interventions with a deflated 
balloon mechanism in accordance with one embodiment of 
the present invention. 
0037 FIG. 2 shows a side view of the device shown in 
FIG. 1, having an inflated circular shaped balloon in accor 
dance with one embodiment of the present invention. 
0038 FIG. 3 shows a side view of the device shown in 
FIG. 1, having an inflated cone or funnel shaped balloon in 
accordance with another embodiment of the present inven 
tion. 

0039 FIG. 4 shows a side view of a device for perform 
ing percutaneous and Surgical interventions having a cath 
eter hub at its proximal end and a deflated balloon mecha 
nism in accordance with one embodiment of the present 
invention. 

0040 FIG. 5 shows a side view of the device in FIG. 4, 
having an inflated cone or funnel shaped balloon in accor 
dance with one embodiment of the present invention. 
0041 FIG. 6 shows a side view of a device for perform 
ing percutaneous and Surgical interventions having a cath 
eter hub at its proximal end and an inflated balloon mecha 
nism flush with the distal end of the tubular portion in 
accordance with one embodiment of the present invention. 
0042 FIG. 7 shows a front view of a device for perform 
ing percutaneous and Surgical interventions having an 
inflated balloon and a Single balloon inflation aperture in 
accordance with one embodiment of the present invention. 
0043 FIG. 8 shows a front view of a device for perform 
ing percutaneous and Surgical interventions having an 
inflated balloon and an open circular Strip for balloon 
inflation in accordance with another embodiment of the 
present invention. 
0044 FIG. 9 shows a side view of the device of FIG. 7 
showing a Single balloon inflation channel and aperture. 
004.5 FIG. 10 shows a side view of a device for per 
forming percutaneous and Surgical interventions having an 
inflated balloon, a Single balloon inflation channel and a 
plurality of balloon inflation apertures. 

0046 FIG. 11 shows a shows a side view of a device for 
performing percutaneous and Surgical interventions having 



US 2005/02284O2 A1 

an inflated balloon, a plurality of balloon inflation channels 
and a plurality of balloon inflation apertures. 
0047 FIG. 12 shows a shows a side view of a device for 
performing percutaneous and Surgical interventions having a 
plurality of inflatable balloons near the distal end of the 
tubular portion. 
0048 FIG. 13 shows a shows a side view of a device for 
performing percutaneous and Surgical interventions having a 
plurality of inflatable balloons near the distal end of the 
tubular portion and a single balloon inflation channel that 
splits to provide inflation to each of the balloons. 
0049 FIG. 14 shows a shows a side view of a device for 
performing percutaneous and Surgical interventions having a 
plurality of inflatable balloons near the distal end of the 
tubular portion and a single balloon inflation channel that 
extends to a ring that provides inflation to each of the 
balloons. 

0050 FIG. 15 shows a side view of a device for per 
forming percutaneous and Surgical interventions having a 
plurality of deployable extensions extending from the distal 
end of the device in accordance with one embodiment of the 
present invention. 
0051 FIG. 16 shows a side view of the distal end of a 
device for performing percutaneous and Surgical interven 
tions having a plurality of extensions extending in a funnel 
like shape from the distal end of the device in accordance 
with one embodiment of the present invention. 
0.052 FIG. 17 shows a side view of the distal end of a 
device for performing percutaneous and Surgical interven 
tions having a plurality of extensions, with a material 
connecting the extensions together, extending in a funnel 
like shape from the distal end of the device in accordance 
with another embodiment of the present invention. 
0053 FIG. 18 shows a side view of the distal end of a 
device for performing percutaneous and Surgical interven 
tions having a plurality of extensions extending in a circular 
like shape from the distal end of the device in accordance 
with one embodiment of the present invention. 
0054 FIG. 19a-b show a shows a side view of a device 
for performing percutaneous and Surgical interventions hav 
ing a tapered distal end into which one or more mechanisms 
are retracted (19a) and deployed (19b) in accordance with 
one embodiment of the present invention. 
0055 FIG. 20a-b show a side view of a device for 
performing percutaneous and Surgical interventions having a 
tapered Section along its length end into which one or more 
mechanisms are retracted (20a) and deployed (20b) in 
accordance with one embodiment of the present invention. 
0056 FIG. 21 shows a side view of the device shown in 
FIG. 1, having an inflated U-like shaped balloon in accor 
dance with one embodiment of the present invention. 
0057 FIG. 22 shows an exploded view of a silicone 
pinch valve assembly. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.058. The present invention provides methods and 
devices for performing percutaneous and Surgical interven 
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tions. The device includes a mechanism near its distal end 
that prevents the device from pulling out of an anatomical 
Structure, for example, a blood vessel during complex inter 
ventions. 

0059. In one preferred embodiment, the device is 
designed for performing a variety of vascular percutaneous 
interventions. For example, in one preferred embodiment, 
the device is in the form of a vascular sheath or a guide 
catheter and the mechanism near its distal end prevents the 
vascular sheath of guide catheter from pulling out of a blood 
vessel, for example, when Switching from a retrograde to an 
antegrade approach and Vice versa. The mechanism also 
allows the operator to use a single sheath when declotting 
AV hemodialysis fistulas. Further, the mechanism can Serve 
as a lumen occluder while allowing large interventional 
devices to be passed through the sheath. This property, an 
embolic protection device, is particularly helpful during 
thrombectomy and vascular interventions. 
0060 Referring now to the various figures of the draw 
ing, wherein like reference characters refer to like parts, 
there is shown various views of a device for performing 
percutaneous and Surgical interventions 1, in accordance 
with the invention. The device is shown in the Figures and 
will be described below with particular reference to vascular 
sheaths. However, it is to be understood that the device is not 
limited to vascular sheaths and may include any type of 
devices for use in performing percutaneous and Surgical 
interventions. For example, the device may also be in the 
form of a guide catheter. Devices for performing percuta 
neous and Surgical interventions, including vascular sheaths 
and guide catheters, are well-known and, thus, although 
described and shown with reference to a preferred embodi 
ment, the general features (e.g. size, shape, materials) of the 
a device for performing percutaneous and Surgical interven 
tions 1 may be in accordance with conventional devices for 
performing percutaneous and Surgical interventions. 

0061. As shown in FIGS. 1-3, one embodiment of the 
vascular sheath 1 includes a tubular portion 2 having a 
proximal end 4 and a distal end 6. A lumen 3 extends from 
the proximal end 4 to the distal end 6 of the tubular portion 
2. A hemostatic valve 8 is located at the proximal end 4 of 
the tubular portion 2 to prevent leakage of blood out of the 
sheath. A side-arm 14 in fluid communication with the 
lumen 3 may also be located near the proximal end 4 of the 
tubular portion 2. 
0062 Guide catheters are similar in general structure to 
vascular sheaths but typically do not include a hemostatic 
Valve or a Side arm. Further, guide catheters are not typically 
used in with a dilator. Generally, guide catheters are used in 
combination with vascular sheaths and are inserted through 
the lumen of a vascular sheath. Guide catheters are predomi 
nantly used in coronary interventions and can have a variety 
of shapes. Guide catheters are well known and, thus, the 
general features (e.g. size, shape, materials) of the vascular 
sheath 1 in the form of a guide catheter may be in accordance 
with conventional guide catheters. However, in Some 
embodiments of the present invention, it may be desirable to 
provide a guide catheter having a hemostatic valve, Side 
arm, and/or dilator and any combination of these additional 
elements. 

0063 As shown in the Figures, the tubular portion 2 of a 
device for performing percutaneous and Surgical interven 
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tions has a generally cylindrical outer Surface 18 and a 
longitudinal axis 20. The dimensions of the tubular portion 
2 are not particularly limited and can vary depending on the 
ultimate use of the device. For example, when the device is 
a vascular sheath, in general, the tubular portion is sized 
Such that it properly fits inside a desired blood vessel and 
provides access from the point of insertion to the area being 
treated. Further, when the vascular sheath is used as a 
conduit from the skin Surface to the blood vessel to allow 
passages of catheters, guide wires, and instruments through 
vascular sheath 1, the tubular portion 2 is sized to allow 
these various instruments to be passed through the lumen 3. 
0.064 Various instruments that are typically passed 
through the lumen 3 of the tubular portion 2 of a vascular 
sheath have a maximum diameter ranging from about 0.5 
mm to about 10 mm and, thus, when the device is a vascular 
sheath used for passing various instruments through the 
tubular portion 2, the lumen3 has a diameter of at least about 
0.5 mm and, preferably, between about 1.35 mm and about 
11 mm. 

0065. The outer diameter of the tubular portion 2 is not 
particularly limited and may be in accordance with tubular 
portions of conventional device for performing percutane 
ous and Surgical interventions. Generally, the Outer diameter 
of the tubular portion 2 of the device is limited only by the 
Size of the anatomical Structure that it is to be inserted in. 
The size of the tubular portion 2 of the device may also be 
limited based on the desired size of the incision through 
which the device is inserted and which must Subsequently be 
Sealed. For example, when the device is a vascular sheath, 
because the vascular sheath can be used on any blood 
vessels, the outer diameter can vary depending on the 
targeted blood vessel. In general, the tubular portion 2 
preferably has an outer diameter that is Smaller than the 
inner diameter of the blood vessel. The largest blood ves 
Sel(s) of the human body is the aorta, which has a diameter 
ranging from about 20 mm to about 70 mm. Thus, the largest 
outer diameter of the tubular portion 2 is preferably no 
greater than about 70 mm, preferably, no greater than about 
10 mm, and more preferably, no greater than about 4.5 mm. 
The smallest blood vessel(s) of the human body are the 
coronary arteries, infrapopliteal arteries and intra-cranial 
arteries, which have a diameter ranging from about 1 mm to 
about 5 mm. Thus, for use on these Small blood vessels, the 
outer diameter of the tubular portion 2 is preferably no 
greater than about 5 mm, more preferably, no greater than 
about 3 mm and, more preferably, no greater than about 1 
mm. In general practice, it is preferable that the outer 
diameter of the tubular portion 2 is no greater than about 
80% of the inner diameter of the blood vessel, more pref 
erably, no greater than about 20%. However, while it is 
preferred that the outer diameter of the tubular portion 2 is 
no greater than the diameter of the blood vessel into which 
it is inserted, this is not necessary and, in Some cases, the 
outer diameter of the tubular portion 2 is greater than the 
diameter of the blood vessel into which it is inserted. 

0.066. In some embodiments, the diameter of the tubular 
portion 2 narrows at or near the distal end 6 along the 
mechanism that prevents the device from pulling out of the 
anatomical structure. Preferably, in this embodiment, the 
diameter of the tubular portion 2 at the distal end 6 along the 
mechanism that prevents the device from pulling out of the 
anatomical Structure narrows Such that the total diameter of 
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the tubular portion 2 plus the mechanism in its non-deployed 
State is equal to or no greater than the greatest diameter of 
the tubular portion along the remainder of its length. This 
would ensure that when the device is placed into the 
anatomical Structure, the mechanism would not overdilate 
the arteriotomy. Thus, for example, in one embodiment, 
wherein the mechanism is one or more balloons 10, the 
tubular portion 2 along the one or more deflated balloons 10 
narrows Such that the one or more balloons 10 can be 
deflated and compressed about the tubular portion 3 to form 
a total diameter of the tubular portion 2 plus deflated 
balloon(s) 10 that is equal to or no greater than the greatest 
diameter of the tubular portion 2 along the remainder of its 
length. Further, when the mechanism is one or more exten 
Sions 11, the extensions 11 can be retracted within the 
tubular portion 2 or can extend along the Sides of the tubular 
portion 2 along the narrowed portion Such that the total 
diameter of the tubular portion 2 plus retracted extensions 11 
is equal to or no greater than the greatest diameter of the 
tubular portion 2 along the remainder of its length Thus, for 
example, if the mechanism is located at the distal end 6 of 
the tubular portion 2, the tubular portion 2 may taper toward 
the distal end as shown in FIG. 19a-b. If the mechanism is 
located somewhere between the proximal end 4 and the 
distal end 6 of the tubular portion 2, the tubular portion 2 
may narrow at the location of the mechanism, for example, 
in an hour-glass-like shape as shown in FIG. 20a-b. 
0067. The length of the tubular portion 2 is not particu 
larly limited and may be in accordance with tubular portions 
of conventional devices for performing percutaneous and 
Surgical interventions. Generally, the lengths of the tubular 
portions may vary depending on the use of the device, the 
insertion point of the tubular portion and the distance to the 
target area in the anatomical Structure. Further, when the 
device is used as a conduit through which other interven 
tional devices may be passed, it is often desirable to form the 
tubular portion 2 So that it is long enough to fully accom 
modate the longest interventional device that will be 
inserted. For example, in one embodiment the device is a 
vascular sheath 1 designed for use in a variety of cardiac 
procedures, including procedures within the coronary arter 
ies. The vascular sheath 1, when used during cardiac pro 
cedures, can be inserted through a blood vessel in the upper 
thigh or, alternatively, can be inserted through a blood vessel 
in the arm. For example, in one preferred embodiment, the 
vascular sheath 1 is inserted by anesthetizing an area the 
patient's upper thigh and inserting the vascular sheath 1 
through a blood vessel in the upper thigh and towards the 
heart. AS Such, the vascular sheath 1 preferably has a length 
ranging from about 5 cm to about 100 cm, more preferably, 
from about 5 cm to about 30 cm. The longest interventional 
devices typically have a length that ranges from about 30 cm 
to about 135 cm and, thus, Such lengths of tubular portions 
2 will accommodate a variety of interventional devices. Of 
course, the length of the vascular sheath 2 may vary depend 
ing on the point of insertion, the distance from the point of 
insertion to the target Site and the types of interventional 
devices that will be used in each procedure. 
0068. In some embodiments, as shown in FIG. 2, the 
tubular portion 2 includes indicia 24 along its length to 
indicate the depth of insertion of the tubular portion 2. 
0069. Materials for fabricating the tubular portion 2 of 
the devices for performing percutaneous and Surgical inter 
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ventions are well-known and include, by way of example 
TEFLON, polyethylenes, polyamide elastomers, polyure 
thanes, nylons including polyamide homopolymers and 
polyamide copolymers. Because the tubular portion 2 enters 
the body and anatomical Structures, the materials used in 
fabricating the tubular portion 2 are biocompatible. Prefer 
ably, the tubular portion 2 is somewhat flexible along its 
length to allow bending and maneuvering of the tubular 
portion 2 as it passes within an anatomical Structure, Such as 
a blood vessel. In addition, the tubular portion 2 preferably 
is Sufficiently Stiff to resist kinking, which could damage 
interventional devices and Stents passed through the lumen 
3 of the tubular portion 2. Preferably, at least the distal end 
6 of the tubular portion has adequate rigidity to allow 
puncture and entry through the wall of an anatomical 
Structure. The tubular portion 2 may be designed with a rigid 
distal end 6 and flexibility along its length by, for example, 
fabricating the distal end 6 of the tubular portion 2 of a 
material more rigid than the material used to form the length 
of the tubular portion 2. Such materials may be readily 
determined by one of skill in the art. Alternatively, the entire 
tubular portion 2, including the distal end 6, may be fabri 
cated of the same somewhat flexible material and the walls 
of the tubular portion 2 may be formed thicker at the distal 
end 6 or, for example, the walls of the distal end 6 may be 
reinforced. In Some embodiments, the distal end 6 is pointed 
or beveled to enhance puncturing ability of the tubular 
portion 2. 
0070 Asilicone pinch valve 40, shown in FIG. 22, may 
further be included in some embodiments of the present 
invention. As shown, the silicone pinch valve 40 is prefer 
ably located near the proximal end 4 of the tubular portion 
2, preferably at the proximal end 4 of the tubular portion 2. 
In some embodiments, the silicone pinch valve 40 replaces 
the hemostatic valve 8 at the proximal end 4 of the tubular 
portion 2. Thus, the vascular sheath 1 may include a remov 
able hemostatic valve 8 that can be removed and replaced 
with the silicone pinch valve 40 if desired. The silicone 
pinch valve 40 could be removably mountable on the tubular 
portion 2 using, for example, mating threaded portions on 
the silicone pinch valve 40 and the tubular portion 2. The 
Silicone pinch valve 40 may also be designed to Snap onto 
and off of the end of the tubular portion 2. The silicone pinch 
valve 40 assists in controlling backbleeding while the vas 
cular sheath 1 is inserted and during manipulation of the 
vascular sheath 1. The silicone pinch valve 40 preferably 
includes a cap 42, preferably fabricated of a plastic, that 
functions, like a side arm, allowing aspiration and injection 
of materials through the tubular portion 2. In Some embodi 
ments, the plastic cap 42 could be replaced with a side arm. 
The silicone pinch valve 40 may also include a Rutner 
adapter 44 and a Silicone Septum 46, which function as a 
hemostatic valve. The Rutner adapter 44 is preferably rigid 
and fits into the soft silicone pinch valve 40. The silicone 
septum 46 fits on the end of the Rutner adapter 44. In some 
embodiments, a central hole (not shown) is located in the 
Silicone Septum 46 through which Small catheters may be 
introduced. In embodiments where a large device is intro 
duced through the tubular portion or clot removed from a 
blood vessel, the Silicone Septum is preferably opened or 
removed to provide a large aperature that is at least as large 
as the diameter of the Rutner adapter 44 and lumen 3. 
0071. In some embodiments, the silicone pinch valve 40 
is positioned between the hemostatic valve 8 and the tubular 
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portion 2. In this embodiment, the hemostatic valve 8 may 
be directly connected to the silicone pinch valve 40 or, for 
example, indirectly connected to the Silicone pinch valve 40. 
For example, the silicone pinch valve 40 could be located 
interposed with portions of tubular portion 2 on either side 
and the hemostatic valve 8 at the proximal end. The hemo 
static valve 8 may or may not be removable or could be of 
the configuration of the Rutner adapter 44 and Silicone 
septum 46. 
0072 Located near the distal end 4 of the tubular portion 
2 is a mechanism that prevents the device 1 from pulling out 
of an anatomical Structure during complex interventions. Of 
course, the location of the mechanism is not particularly 
limited and may also be located elsewhere along the length 
of the tubular portion 2. For example, in one embodiment, 
the device is a vascular sheath or a guide catheter and the 
mechanism prevents the vascular sheath or guide catheter 
from pulling out of a blood vessel when Switching from an 
antegrade to a retrograde approach and Vice versa. 
0073. In one embodiment, as shown in FIGS. 1-5, the 
mechanism is in the form of an inflatable balloon 10 located 
at the distal end 6 of the tubular portion 2. The inflated 
balloon 10 is preferably coaxial with the longitudinal axis 20 
of the tubular portion 2. The balloon 10 can be fabricated of 
any expandable or non-expandable materials that are bio 
compatible. Preferably, the balloon 10 is fabricated of a 
material that expands away from the tubular portion 2 when 
inflated such that the distal end 6 of the tubular portion 2 
becomes larger in croSS Section on account of the inflated 
balloon 10. Preferably, the balloon 10 is fabricated of a 
material that compresses about the tubular portion 2 when 
deflated Such that the balloon 10, when deflated, does not 
Significantly increase the diameter of the distal end 6 of the 
tubular portion 2 when the sheath is inserted and withdrawn. 
When used herein, “does not significantly increase the 
diameter of the tubular portion” means that, when the device 
is placed into the anatomical Structure, the mechanism 
would not overdilate the arteriotomy. 
0074 Suitable materials for use in forming the balloon 10 
are well known in the art and include, by way of example, 
PET, polyurethane, polyolefin, polyvinylchloride, any mate 
rials used to form angioplasty type balloons, and materials 
used in forming balloons used in the Swan Ganz catheter or 
the Fogarty balloon catheter. 
0075). As shown, the balloon 10 is preferably attached 
directly to the distal end 6 of the tubular portion 2. Of course, 
the balloon 10 may also be located elsewhere along the 
length of the tubular portion 2. Preferably, the balloon 10 is 
compressed about the diameter of the tubular portion 2 for 
insertion and withdrawal of the vascular sheath 1 into and 
out of the body. 
0.076 Preferably, the balloon 10 is inflatable to different 
sizes to enable use of the vascular sheath 1 in various 
procedures. For example, when the vascular sheath 1 is used 
in a procedure requiring repositioning the vascular sheath 
from a retrograde to an antegrade position in a blood vessel, 
and vice versa, the balloon 10 is inflated so that it is Smaller 
than the inner diameter of the blood vessel and larger than 
the arteriotomy through which the vascular sheath 1 entered 
the blood vessel. By sizing the balloon 10 larger than the 
arteriotomy through which the vascular sheath 1 entered the 
blood vessel, the tubular portion 2 is prevented from com 
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pletely exiting from the blood vessel during manipulation 
from a retrograde to an antegrade position, and Vice versa. 
The vascular sheath 1 can also be used to aspirate blood 
clots, emboli and other materials from the blood vessel. 
When used in this way, the balloon 10 is inflated until it 
obstructs the blood vessel. In Such a procedure, the vascular 
sheath 1 is inserted into the blood vessel with the distal end 
6 of the tubular portion 2 facing towards the material to be 
aspirated. If the material, for example, a blood clot, has 
lodged in the blood vessel, antegrade flow will apply a 
preSSure head to keep this clot lodged in its position. The 
balloon 10 is then inflated until it occludes the blood vessel, 
thereby blocking blood flow through the blood vessel. 
Back-bleeding will then cause the blood clot to propagate 
towards the vascular sheath 1. An aspiration device con 
nected to the side arm 14 of vascular sheath 1 can then be 
used to aspirate the blood clot out of the blood vessel 
through the lumen 3. Thus, the vascular sheath 1 could be 
inserted into the blood vessel in a retrograde position, the 
balloon inflated to occlude the blood vessel and blood clots, 
emboli and other materials could be aspirated from one side 
of the blood vessel, followed by partial deflation of the 
balloon 10, repositioning of the vascular sheath 1 to an 
antegrade position, re-inflation of the balloon 10 to occlude 
the blood vessel, and aspiration of and blood clots, emboli 
and other materials on the other side of the blood vessel. 

0077. When the vascular sheath is used to aspirate mate 
rials out of the blood vessel, it is preferable to form the 
vascular sheath 1 and balloon 10 in a manner that will 
prevent the emboli, blood clots and other materials from 
being lodged between the balloon 10 and the distal end 6 of 
the tubular portion 2. For example, in one embodiment, the 
vascular sheath 1 and balloon 10 are formed so that the 
balloon 10 is flush with the distal end 6 of the tubular portion 
2, as shown in FIGS. 3 and 5. In another embodiment, the 
vascular sheath 1 and balloon 10 are formed so that the 
balloon 10 extends beyond the distal end 6 of the tubular 
portion 2. In yet another embodiment, the vascular sheath 1 
and balloon 10 are formed so that the balloon 10 extends 
behind the distal end 6 of the tubular portion 2. In one 
embodiment, as shown in FIG. 6, the balloon 10 is in the 
form of a round or oval shaped balloon that, when inflated, 
expands flush with the distal end 6 of the tubular portion 10. 
In another embodiment, as shown in FIGS. 3 and 5, the 
balloon 10 is funnel-like or cone-like in shape, wherein the 
large end of the funnel or cone is at the distal end 6 of the 
tubular portion 2 and inflates perpendicular and flush with 
the distal end 6 of the tubular portion 2. The funnel can also 
protrude out in front of distal end 6, to create a true “funnel” 
appearance of the balloon and distal tip. Still further, the 
funnel can also extend so that it is behind the front of distal 
end 6. In another embodiment, the balloon 10 is U-like in 
shape, as shown in FIGS. 21a-c. The U-shaped balloon 10 
can protrude out in front of the distal end 6 of the tubular 
portion 2, as shown on FIG. 21a, can extend behind the 
distal end 6 of the tubular portion 2, as shown on FIG. 21b 
or can extend flush with the distal end 6 of the tubular 
portion 2, as shown on FIG. 21c. These embodiments will 
provide complete aspiration of the emboli, blood clots and 
other materials from the blood vessel. 

0078 When the vascular sheath 1 is used to insert a stent 
or perform angioplasty, the balloon 10 is also preferably 
inflated until it obstructs the vessel. A wire (not shown) is 
used to cross through the obstruction. Then the Stent (not 
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shown) is deployed or angioplasty performed, thus opening 
the blood vessel. During the manipulation of the wire and 
stent, it is possible to withdraw blood, blood clots, and 
debris by aspiration through Side arm 14. Alternatively, the 
aspiration can take place after the Stent has been deployed. 
This would be determined by the location of the sheath 
relative to the lesion (i.e. upstream VS. downstream). 
007.9 The size of the balloon 10 is not particularly 
limited. For example, when the device is used within a blood 
vessel, the inflated cross section of the balloon 10, as 
measured perpendicular to the length of the tubular portion, 
can range from its deflated size to as large as, or larger than, 
the inner diameter of the blood vessel. When used on other 
anatomical Structures, the inflated croSS Section of the bal 
loon 10 may vary and is limited only by the size of the 
anatomical Structure and the particular requirements of the 
procedure. Preferably, so that the device can be used for 
various procedures requiring various inflation sizes, the 
balloon 10 is inflatable to any size in between its deflated 
Size and its maximum inflated size by Simply controlling the 
amount of air or material injected into the balloon 10. The 
length of the balloon, as measured parallel to the length of 
the tubular portion 2 is not limited and, for example, when 
the device is used in blood vessels, is preferably no greater 
than three quarters the length of the tubular portion 2, more 
preferably, between about 1 mm and about 150 mm, more 
preferably, between about 3 mm and about 40 mm. 
0080 Inflation of the balloon 10 is accomplished through 
an inflation port 12. In a preferred embodiment, as shown in 
FIGS. 7-10, the wall of the tubular portion, which extends 
from the inner diameter of the tubular portion to the outer 
diameter of the tubular portion, has embedded inside one or 
more inflation channels 22 that connect the inflation port 12 
to the balloon 10. In a preferred embodiment, the balloon 10 
is mounted over a portion of the distal end 6 of the tubular 
portion 2. The one or more channels 22 extend from the 
balloon inflation port 12 to a point on the tubular portion 2 
covered by the balloon 10. One or more apertures 30 are 
located along the length of the tubular portion 2 covered by 
the balloon 10 Such that air or other material inserted 
through inflation port 12 passes through the one or more 
channel 22, through the one or more apertures 30 and into 
the balloon 10. 

0081. In one embodiment, as shown in FIGS. 9 and 10, 
a single tubular inflation channel 22 connects the inflation 
port 12 to the balloon. In this embodiment, one or more 
apertures 30 may be located in the tubular portion 2 covered 
by the balloon 10 in the pathway of the inflation channel 22. 
In another embodiment, as shown in FIG. 8, the wall of the 
tubular portion 2 can be hollow along its circumference 
between the inner diameter and the outer diameter of the 
tubular portion 2, and the channel 22 comprises the hollow 
portion. As shown in FIG. 11, one or more apertures 30 may 
be located along the circumference of the tubular portion 2 
in the portion covered by the balloon 10. Alternatively, an 
open circular Strip 32 may be formed along the circumfer 
ence of the tubular portion 2 covered by the balloon 10 for 
conveying the air or other balloon inflation materials from 
the channel 22 into the balloon 10. 

0082 In another embodiment, as shown in FIG. 12, the 
mechanism that prevents the device from pulling out of an 
anatomical Structure during complex interventions, e.g. 
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when Switching from an antegrade to a retrograde approach 
in a blood vessel and Vice versa, comprises a plurality of 
balloons 10a located near the distal end 6 of the tubular 
portion 2. The plurality of balloons 10a are preferably 
located about the outer circumference of the tubular portion 
2. The fabrication and design of the plurality of balloons 10a 
are similar to the fabrication and design of the Single balloon 
10 described above. For example, the materials used on 
fabricating the plurality of balloons 10a are the same as 
those used in fabricating the single balloon 10. The balloons 
10a are preferably compressed to the diameter of the tubular 
portion 2 for insertion and withdrawal of the vascular sheath 
1. Further, the balloons 10a are preferably inflatable to 
different sizes to enable use of the device in various proce 
dures. For example, when the device is used in a blood 
vessel, the balloons 10a are preferably inflatable to a size 
wherein the croSS Section of the tubular portion 2 plus 
balloons 10a is larger than the arteriotomy and to a size 
wherein the balloons 10a obstruct the blood vessel. 

0.083. The balloons 10a can also come in a variety of 
shapes. For example, each of the balloons 10a may inflate to 
a circular or oval shape. In another embodiment, the plu 
rality of balloons 10a may inflate such that the plurality of 
balloons 10a together form a ring about the distal end 6 of 
the tubular portion 2. In Some embodiments, the ring inflates 
flush with the distal end 6 of the tubular portion 2. In another 
embodiment, the plurality of balloons 10a inflate such that, 
when inflated, the plurality of balloons 10a together form a 
funnel-like shape. In some embodiments, the funnel-like 
shape may inflate flush with the distal end 6 of the tubular 
portion 2. In other embodiments, the funnel can also pro 
trude out in front of distal end 6, to create a true "funnel” 
appearance of the balloon and distal end of the tubular 
portion. 

0084. For the plurality of balloons 10a, there may be a 
single inflation port 12 in fluid communication with all of the 
balloons 10a or multiple inflation ports 12a in fluid com 
munication each of the balloons 10a. One or more inflation 
channels 22a embedded inside the tubular portion 2 prefer 
ably connect the inflation port(s) 12a to the balloons 10a. In 
one embodiment, a Single inflation channel 22 extends from 
an inflation port 22 and Splits to extend to each of the 
balloons 10a, as shown in FIG. 13. Alternatively, the single 
inflation channel 22 can extend towards the balloons 10a 
and extend within the circumference of the tubular portion 
2 to each balloon 10a as shown in FIG. 14. In another 
embodiment, a plurality of inflation ports 12a and inflation 
channels 22a can be formed in the tubular portion 2, for 
example, each extending to a separate balloon 10a. 

0085. In another embodiment, as shown in FIGS. 15-18, 
the mechanism that prevents the device from pulling out of 
an anatomical Structure is in the form of one or more 
extensions 11 near the distal end 6 of the tubular portion 2. 
For example, two or more arm-like extensions 11 can be 
located near the distal end 6 of the tubular portion 2, as 
shown in FIG. 15. In another embodiment, one or more 
extensions 11 forming a funnel-like shape are located near 
the distal end 6 of the tubular portion 2, as shown in FIGS. 
16 and 17. For example, as shown in FIG. 16, a plurality of 
extensions 11 may deploy to connect together and form a 
funnel shape. In another embodiment, a plurality of exten 
Sions 11 may deploy with a material 52 connecting the 
extensions 11 together, like an umbrella, to form a funnel 
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shape, as shown in FIG. 17. Any type of biocompatible 
material may be used to connect the extensions. In yet 
another embodiment, one or more extensions 11 forming a 
circular shape are located near the distal end 6 of the tubular 
portion 2, as shown in FIG. 18. As with the funnel shape, the 
plurality of extensions 11 may deploy to connect together 
and form a circular shape or, for example, the plurality of 
extensions 11 may deploy with a material 52 connecting the 
extensions 11 together to form a circular shape. 
0086 These extensions 11 are preferably retractable to 
allow for retraction and deployment of the extensions 11 
during use of the device. A deployment/retraction mecha 
nism (not shown) is preferably located near the proximal end 
of the device So that a user of the device can remotely retract 
and deploy the extensions 11 during use. Preferably, the 
extensions 11 would be deployable by the user of the device 
Such that, during insertion and withdrawal of the device into 
and out of the anatomical Structure, the extensions 11 would 
be in their retracted State and the croSS Section of the tubular 
portion 2 as the device is inserted and withdrawn is not 
increased or not significantly increased by the extensions. 
For example, the extensions could be housed within the 
tubular portion 2 or, for example, folded back against the 
Side Surfaces of the tubular portion 2 during insertion of the 
device into the anatomical Structure. Upon insertion of the 
device into the anatomical Structure to the desired Site, the 
extensions 11 could them be deployed by the user using the 
deployment/retraction mechanism. Prior to withdrawal of 
the device from the anatomical structure, the extensions 11 
would be returned to their retracted State using the deploy 
ment/retraction mechanism. 

0087. In some embodiments, the extensions 11 are 
deployable to different sizes to enable use of the devices in 
various procedures. For example, when the device is a 
vascular sheath used in a procedure requiring repositioning 
the vascular sheath from a retrograde to an antegrade posi 
tion, and Vice versa, the extensions 11 are deployed So that 
the croSS Section of the tubular portion 2 plus extensions 11 
is Smaller than the inner diameter of the blood vessel and 
larger than the arteriotomy through which the vascular 
sheath 1 entered the blood vessel. By sizing the extensions 
11 so that the cross section of the tubular portion 2 plus 
extensions 11 is larger than the arteriotomy through which 
the vascular sheath 1 entered the blood vessel, the tubular 
portion 2 is prevented from completely exiting from the 
blood vessel during manipulation from a retrograde to an 
antegrade position and Vice versa. 

0088. In some embodiments, the vascular sheath 1 is used 
to aspirate blood clots, emboli and other materials from the 
blood vessel. When used in this way, the extensions 11 are 
designed such that when fully deployed, the blood vessel is 
obstructed. In Such a procedure, the vascular sheath 1 is 
inserted into the blood vessel with the distal end 6 of the 
tubular portion 2 facing towards the material to be aspirated. 
If the material, for example, a blood clot, has lodged in the 
blood vessel, antegrade flow will apply a preSSure head to 
keep this clot lodged in its position. The extensions 11 are 
then deployed until they occlude the blood vessel, thereby 
blocking blood flow through the blood vessel. Back-bleed 
ing will then cause the blood clot to propagate towards the 
vascular sheath 1. An aspiration device connected to the Side 
arm 14 of vascular sheath 1 can then be used to aspirate the 
blood clot out of the blood vessel through the lumen 3, or 
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alternatively, a catheter can be placed through the vascular 
sheath 1 and hemostatic valve 8 to the location of the 
obstruction and the material could be aspirated through the 
catheter. Thus, the vascular sheath 1 could be inserted into 
the blood vessel in a retrograde position, the extensions 11 
deployed to occlude the blood vessel and blood clots, emboli 
and other materials could be aspirated from one Side of the 
blood vessel, followed by partial deployment of the exten 
Sions 11, repositioning of the vascular sheath 1 to an 
antegrade position, re-deployment of the extensions 11 to 
occlude the blood vessel, and aspiration of and blood clots, 
emboli and other materials on the other side of the blood 
vessel. 

0089. When the vascular sheath 1 is used to insert a stent 
or perform angioplasty, the extensions 11 are also preferably 
deployed until they obstruct the vessel. A wire is used to 
croSS through the obstruction. Then the Stent is deployed or 
angioplasty performed, thus opening the blood vessel. Dur 
ing the manipulation of the wire and Stent it is possible to 
withdraw blood, blood clots, and debris by aspiration 
through Side arm 14. Alternatively, the aspiration can take 
place after the Stent has been deployed or using a Fogarty 
balloon to pull debris out through the sheath. This would be 
determined by the location of the sheath relative to the lesion 
(i.e. upstream VS. downstream). 
0090 The size of the extensions 11 is not particularly 
limited. For example, when the device is used within a blood 
vessel, the deployed croSS Section of the extensions 11, as 
measured perpendicular to the length of the tubular portion, 
can range from just larger than the incision through which 
the tubular portion 2 was inserted into the blood vessel to as 
large as the inner diameter of the blood vessel. When used 
on other anatomical Structures, the deployed croSS Section of 
the extensions 11 may vary and is limited only by the size 
of the anatomical Structure and the particular requirements 
of the procedure. Preferably, so that the device can be used 
for various procedures requiring various deployment sizes, 
the extensions 11 are deployable to any size in between its 
retracted size and its maximum deployed size by Simply 
controlling the amount of deployment and retraction of the 
extensions 11. 

0.091 A side-arm 14 in fluid communication with the 
lumen 3 may also be located near the proximal end 4 of the 
tubular portion 2. The general features of the Side-arm 14 are 
not particularly limited and may be in accordance with 
Side-arms of conventional vascular sheaths. 

0092. The side-arm 14 can be used to allow air, emboli, 
blood clots and other materials to be evacuated from the 
anatomical Structure through the tubular portion 2 and to 
allow agents, Such as medicaments, anticoagulants and 
contrast media to be injected into the tubular portion 2 if 
desired. A Stopcock 28 or Similar mechanism is preferably 
attached to the end of the side arm 22 to selectively provide 
a Seal. 

0093. When the side-arm 14 is used to aspirate emboli, 
blood clots and other materials from the anatomical Struc 
ture, the Side-arm 14 and Stopcock 28 preferably has an inner 
diameter at least as large as the lumen 3 of the tubular 
portion 2 So that materials aspirated through the tubular 
portion 2 fit through the side-arm 14 and do not become 
lodged at the opening of the Side-arm 14. 
0094. In some embodiments, the device of the present 
invention could be inserted in a target blood vessel or 
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anatomical Structure, and also connected to a recipient blood 
vessel or anatomical Structure. For example, the device may 
be inserted into a blood vessel and also connected to another 
blood vessel, usually a vein, by either a Surgical cutdown or 
using a percutaneous technique. This embodiment would 
effectively create an arterial venous shunt/circuit. For 
example, in one embodiment the tubular portion of the 
device is inserted in the target anatomical Structure and the 
Side-arm 14 is connected to a recipient anatomical Structure, 
thereby creating a continuous flow reversal circuit from the 
target anatomical Structure, through the distal end of the 
tubular portion, through the tubular portion, through the Side 
arm, and into a target anatomical Structure. 

0095 Such a continuous flow reversal circuit would 
require access to the recipient anatomical Structure. For 
example, in Some embodiments, the Side arm 14 could be 
directly inserted in the recipient anatomical Structure. In 
other embodiments, the side arm 14 or another portion of the 
device could be connected to tubing that is inserted in the 
recipient anatomical Structure. In other embodiments, the 
device of the present invention is connected to a recipient 
anatomical Structure via a conventional guide catheter or 
conventional vascular sheath. In other embodiments, the 
side arm 14 or another portion of the device of the present 
invention is connected to a Second device in accordance with 
the present invention such that the tubular portion of the first 
device is inserted in the target anatomical Structure and the 
tubular portion of the Second device is inserted into the 
recipient anatomical Structure. The first and Second devices 
are connected to each other, for example, Via the Side arms 
14 of each device or, for example, via the hemostatic valves 
8 of each device through tubing connecting the two hemo 
static valves 8 together. 

0096 Such continuous flow reversal would be useful, for 
example, in performing a procedure wherein materials, for 
example emboli, blood clots, or blood, are transferred from 
a donor blood vessel into a recipient blood vessel. The 
device of the present invention could be used to occlude a 
donor vessel and prevent emboli, blood clots and other 
materials from propagating into the cerebral or cornary 
vasculature. The emboli, blood clots and other materials 
could then be transferred to a recipient blood vessel wherein 
the danger of having the materials propagate into the cere 
bral or coronary vasculature is eliminated. In addition to 
occluding the donor vessel, the mechanism would prevent 
the device from being pulled from the donor vessel during 
the transfer. In this embodiment, the device would be 
inserted in the donor blood vessel and, a continuous flow 
reversal could be created by forming a circuit between the 
“donor” vessel housing the embolic material to a “recipient” 
vessel elsewhere in the body. Vascular access to the recipient 
vessel would then be provided, for example, via the Side arm 
14, a tube, a guide catheter, a vascular sheath or another 
device in accordance with the present invention. In Some 
embodiments, a pumping mechanism is interposed in the 
circuit between the donor and recipient vessels to assist in 
reversing the blood flow. 

0097 Preferably, during the continuous flow reversal 
procedure, the balloon (s) 10 or extensions 11 could be 
retracted or partially retracted at any point in the procedure 
to allow reperfusion of blood flow through the blood vessel. 
Then, if desired, the transfer of materials from the donor to 
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recipient blood vessel could be reestablished at any point 
Simply by again deploying the balloon(s) 10 or extensions 11 
to occlude the vessel. 

0098. The continuous flow reversal described above 
could also be useful in a procedure wherein blood is trans 
ferred from one patient to another or from one site to another 
in the same patient as in cardiac bypass Surgery. In Such 
procedures, the device of the present invention, for example, 
in the form of a vascular sheath or guide catheter, would be 
inserted into a donor patient’s vessel. The device of the 
present invention would then be connected to a recipient 
patient's vessel Via, for example, a tube, conventional guide 
catheter, conventional vascular sheath, or Second device in 
accordance with the present invention. The device of the 
present invention would be particularly helpful on prevent 
ing the loSS of vascular access during the blood transfer 
procedure. 

0099 While continuous flow reversal is described, in 
particular, wherein the mechanism (e.g. balloon(s) 10 or 
extensions 11) are deployed to occlude the vessel, thereby 
preventing the flow of emboli, blood clots and other mate 
rials through the donor vessel, the mechanism could be 
retracted or partially deployed So as to not occlude the vessel 
wherein the danger of emboli, blood clots and other mate 
rials flowing through the donor anatomical Structure is 
minimal. For example, in Some embodiments, the mecha 
nism is only partially deployed So as to prevent the device 
from losing access to the anatomical Structure. 
0100. The hemostatic valve 8 is located at the proximal 
end 4 of the tubular portion 2, as shown in the Figures. The 
general features of the hemostatic valve 8 are not particu 
larly limited and may be in accordance with hemoStatic 
Valves of conventional vascular sheaths. 

0101 The hemostatic valve 8 prevents leakage of blood 
and materials out of the anatomical Structure through the 
device. In Some embodiments, the hemostatic valve 8 can 
also be used to remove materials aspirated out of the 
anatomical Structure. Preferably, when used to remove mate 
rials aspirated out of the anatomical Structure, the hemoStatic 
valve 8 is removably mounted on the proximal end 4 of the 
tubular portion 2 to facilitate removal of materials out of the 
proximal end 4 of the tubular portion 2. Thus, the hemostatic 
valve 8 could be removed after insertion and positioning of 
the device and inflation of the balloon 10 or deployment of 
extensions 11 and materials aspirated directly out of the 
proximal end 4 of the tubular portion 2. While the hemo 
Static valve 8 may be permanently mounted on the proximal 
end 4 of the tubular portion 2 and materials can be aspirated 
and removed through the hemostatic valve 8, it is generally 
easier to remove these materials through the proximal end 4 
of the tubular portion 2 after removal of the hemostatic valve 
8. 

0102) The hemostatic valve 8 can be removably or per 
manently mounted on the proximal end 4 of the tubular 
portion 2 with any conventional means Such as, for example, 
using various adhesives, forming the tubular portion 2 and 
hemostatic valve 8 with threaded portions so that the hemo 
static valve could be screwed on and off of the tubular 
portion 2, and by forming the hemostatic valve 8 to perma 
nently or removably Snap onto the tubular portion 2. 
0103) In one embodiment, rather than a single mecha 
nism at or near the distal end 6 of the tubular portion 2, the 
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device may further include a Second mechanism at or near 
the proximal end 4 of the tubular portion 2. In this embodi 
ment, both the proximal end 4 and the distal end 6 would be 
inserted into the anatomical Structure. For example, the 
device may be inserted distal end 6 first into a blood vessel, 
followed by insertion of the proximal end 4 into the blood 
vessel. A portion of the device between the two mechanisms 
would include one or more balloon inflation ports 12, in the 
embodiment where the mechanism for preventing the device 
from pulling out of the anatomical Structure comprises one 
or more balloons 10. In embodiments where the mechanism 
for preventing the device from pulling out of the anatomical 
Structure comprises one or more extensions 11, one or more 
deployment/retraction mechanisms are located along the 
portion of the device between the two mechanisms. The 
inflation port(s) 12 or deployment/retraction mechanism(s) 
would remain external to the blood vessel during use Such 
that the mechanism for preventing the device from pulling 
out of the anatomical structure (balloons 10 or extensions 
11) could be inflated/deployed and deflated/retracted at any 
point during the procedure. This type of an embodiment 
would be particularly Suitable for use as a shunt. A typical 
procedure using Such a device would include carotid 
endarectomy where the device would be inserted proximal 
and distal to the lesion to be operated on. The balloons 10 
would be inflated to obstruct flow through the native vessel 
and flow through the shunt, around the lesion to be operated 
on and back into the native vessel, distal to the aformen 
tioned lesion. 

0104. The use of the device of the present invention can 
be further understood from the following discussion and 
with reference to FIGS. 1.-19. The following discussion 
relates to a device in the form of a vascular sheath used in 
connection with a blood vessel. However, it is to be under 
stood that other types of devices for performing percutane 
ous and Surgical interventions (e.g. guide catheters) may be 
used in a Similar manner on various anatomical Structures of 
the body. 

0105 The vascular sheath is generally used by the fol 
lowing procedure: the vascular sheath is prepared with the 
mechanism not deployed, i.e. the balloon 10 empty and 
preferably compressed about the tubular portion 2 or the 
extensions 11 retracted. An incision is made to provide 
access to the target site. For example, an incision may be 
made in the patient's upper thigh and a needle passed 
through the incision into the common femoral artery. A wire 
is passed through the needle into the artery and the needle 
removed, leaving the wire in place. The vascular sheath with 
dilator is inserted, distal end 6 first, over the wire into the 
blood vessel in the upper thigh. The dilator is then removed, 
leaving the sheath in place, inside the blood vessel. The 
vascular sheath is then directed to the target location. 
Preferably, the vascular sheath is inserted into the blood 
vessel in a retrograde position towards the patient's head. 
Indicia 24 can be used to determine the depth of insertion of 
the vascular sheath. The balloon 10, balloons 10a, or exten 
sions 11 can then be inflated or deployed. 
0106 More specifically, techniques currently used for the 
insertion of Small angiographic catheters is preferably uti 
lized to insert the vascular sheath 1 (e.g. the Seldinger 
technique). See the Journal of The American Medical ASSO 
ciation, Jan. 31, 1977, Volume 237. 
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0.107) If the Surgeon wishes to aspirate blood clots, 
emboli or other materials out of the blood vessel, the 
balloon(s) 10, 10a or extensions are then inflated or 
deployed until the vessel is occluded. The vessel is known 
to be occluded when contrast injected through side-arm 14 
into tubular portion 2 into the blood vessel is Stagnant. An 
aspiration device can then be connected Stopcock 28 on the 
side-arm 14 and the blood clots, emboli or other materials 
can be aspirated out of the blood vessel through the Side-arm 
14. In another embodiment, the blood clots, emboli or other 
materials can be removed through the hemostatic valve 8 by 
using a Fogarty balloon to pull the blood clots out of the 
blood vessel, into the sheath and out to the hemostatic valve 
8. In another embodiment, the hemostatic valve 8 is remov 
ably mounted on the tubular portion 2. Thus, the hemostatic 
valve 8 is first removed from the proximal end 4 of the 
tubular portion 2 and the aspiration device is then attached 
to the proximal end of the tubular portion 2, so that the blood 
clots, emboli or other materials can be removed through the 
tubular portion 2 out the proximal end 4 or blood clots, 
emboli and other material pulled out of the vessel through 
the sheath by means of a Fogarty balloon. In another 
embodiment, the hemostatic valve 8 is removably mounted 
on the tubular portion 2. Thus, the hemostatic valve 8 is first 
removed from the proximal end 4 of the tubular portion 2. 
Then, a Fogarty balloon is used to pull clot out of the blood 
vessel through the tubular portion 2 out the proximal end 4 
and the silicon pinch valve 40 is used to occlude the sheath 
once the Fogarty balloon has been removed and allow the 
user to re-attach the hemostatic valve 8 or Silicone Septum 
46. 

0108). If the surgeon wishes to inject agents, such as 
medicaments, anticoagulants and contrast media, into the 
blood vessel through the vascular sheath, the Surgeon simply 
opens Stopcock 28 and inserts a Syringe or Similar injection 
mechanism into the entrance of the Side-arm 14 and injects 
the agent. 
0109 When using the vascular sheath to implant a stent 
in the blood vessel, the device functions as an embolic 
protection device. The balloon(s) 10, 10a or extensions 11 
are typically inflated/deployed to occlude the blood vessel. 
A wire is passed through the lumen 3 of tubular portion 2 and 
across the narrowed or occluded blood vessel. The stent is 
mounted on an angioplasty balloon and is then advanced 
over the wire through the lumen 3 of the tubular portion 2 
and positioned at the narrowed or occluded portion of the 
blood vessel. The location can be confirmed by injecting 
contrast medial through Stopcock 28 of Side-arm 14 into 
lumen 3 of the tubular portion 2 into the blood vessel. The 
Stent is deployed by either using an inflation device to inflate 
the angioplasty balloon or by unsheathing a Self-expanding 
Stent. The Surgeon can aspirate through Stopcock 28 of 
Side-arm 14 during this proceSS in order to prevent distal 
emboli if the vascular sheath is upstream from the occlusion. 
Additionally, a tubing circuit can be created between con 
nected Stopcock 28 on the Side-arm 14 and another vascular 
sheath placed in a recipient blood vessel, usually a vein. A 
pump would be interposed in this circuit to aspirate the 
blood clots, emboli or other materials, during the procedure, 
out of the target blood vessel through the Side-arm 14, 
through the tubing, and then into the recipient blood vesse 
1.(already Stated above) Moreover, if it is necessary during 
the procedure to re-establish blood flow, as may be the case 
during a prolonged coronary intervention, the vessel Seg 
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ment can have the debris cleared via aspiration, the balloon 
can be deflated to allow reperfusion, and then the balloon 
can be re-inflated to allow continuance of the procedure. 
Alternatively, if the vascular sheath is downstream from the 
lesion, the Surgeon can wait until the Stent is deployed to 
aspirate any embolic material that has been trapped by 
balloon(s) 10, 10a or extensions 11. 
0.110) If the Surgeon wishes to reposition the vascular 
sheath from a retrograde to an antegrade position and Vice 
Versa, the Surgeon Simply inflates or partially deflates the 
balloon 10 or deploys or partially withdraws the extensions 
11 until the tubular portion plus balloon(s) 10, 10a or 
extensions 11 are sized Smaller than the inner diameter of the 
blood vessel but larger than the opening through which the 
vascular sheath entered the blood vessel. AS Such, the 
balloon(s) 10, 10a or extensions are sized to enable manipu 
lation of the vascular sheath 1 within the blood vessel while 
preventing loSS of vascular access. The Surgeon then pulls 
the vascular sheath back towards the opening through which 
the vascular sheath entered the blood vessel, then upwards 
and partially out of the opening if necessary, and back into 
the blood vessel in the opposite position. Often the dilator 
and a guidwire will be placed through the vascular sheath 
and into the blood vessel to permit the Safe re-advancement 
of the sheath well into the artery. Because the tubular portion 
2 plus inflated balloon(s) 10, 10a or extensions 11 are larger 
than the opening through which the vascular sheath entered 
the blood vessel, they prevent the vascular sheath 1 from 
exiting the blood vessel and, thus, allow the Surgeon to 
acceSS antegrade and retrograde positions in the blood vessel 
in a Single procedure through a Single incision. 

0111. If the Surgeon wished to use the device of the 
present invention for the treatment of hemodialysis acceSS 
grafts, only one sheath would be required, as compared to 
the two sheaths that are currently used in conventional 
methods. Using the device of the present invention, the 
Surgeon would introduce the sheath with the dilator in place 
into the graft using Seldinger technique towards the venous 
anastomosis. The balloon(s) 10, 10a or extensions 11 on the 
tubular portion 2 could be used to angioplasty any narrowing 
of the graft or blood vessels, and also could used to push any 
clots out of the graft, into the arm vein. The Surgeon then 
pulls the vascular sheath back towards the opening through 
which the vascular sheath entered the blood vessel, then 
upwards and partially out of the opening if necessary, and 
back into the blood vessel in the opposite position, towards 
the arterial anastomosis. The vascular sheath could then be 
used for access towards the arterial limb. Additionally, the 
vascular sheath with dilator could be advanced over the wire 
to the arterial anastomosis. The balloon(s) 10, 10a would be 
inflated or the extensions 11 deployed and the vascular 
sheath pulled back towards the opening through which the 
vascular sheath entered the blood vessel, then upwards and 
partially out of the opening if necessary, and back into the 
blood vessel in the opposite position, towards the venous 
anastomosis. The balloon(s) 10, 10a will then be re-inflated 
to the diameter of the graft or the extensions re-deployed to 
the diameter of the graft and the vascular sheath used to push 
any clots out of the graft and into the vein. 
0112) If the surgeon wishes to transfer materials from a 
target or donor anatomical Structure to a recipient anatomi 
cal Structure, the device of the present invention could be 
used to create continuous flow reversal. For example, the 
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device of the present invention could be used to transfer 
materials, Such as blood, clots and embolic materials, from 
one blood vessel in a patient to another vessel in a patient. 
For example, the continuous flow reversal could be used to 
transfer materials, Such as clots and embolic materials, from 
a target vessel where there is a risk that the materials will 
propagate to the cerebral or coronary vasculature to a 
recipient vessel wherein this risk is eliminated. Alterna 
tively, the device of the present invention could be used to 
transfer blood and other materials from a donor patient's 
blood vessel to a recipient patient's blood vessel. 
0113. In this embodiment, the method would further 
involve providing access to the recipient anatomical Struc 
ture. For example, the device of the present invention could 
be connected to tubing, to a conventional guide catheter, to 
a conventional vascular sheath, or to a Second device in 
accordance with the present invention, which, in turn is 
inserted in the recipient anatomical Structure. Still further, in 
Some embodiments, the side arm 14 of the device could be 
directly inserted in the recipient anatomical Structure. 
0114. During the continuous flow reversal, the mecha 
nism may be deployed to occlude the vessel, for example, if 
there is a risk that clots and embolic material may propagate 
to the cerebral vasculature. Alternatively, the mechanism 
may be deployed not to occlude the vessel, but, rather, to 
maintain vascular access if, for example, there is minimal 
risk that clots and embolic material may propagate to the 
cerebral vasculature. If the mechanism is deployed to 
occlude the vessel, the method of continuous flow reversal 
may further include reperfusion of blood. For example, if 
reestablishment of the flow of blood to the heart is desired 
for a period of time during the procedure, the mechanism 
may be retracted during the procedure So that the vessel is 
no longer occluded and blood flow is reestablished. After 
perfusion of the blood is reestablished for a desired period 
of time, the mechanism may again be deployed to occlude 
the vessel. In Some embodiments, during reperfusion, the 
circuit between the target blood vessel and recipient blood 
vessel can be blocked So that reperfusion is carried out while 
transfer of materials from the donor to recipient blood vessel 
is stopped. Then, after perfusion of the blood is reestablished 
for a desired period of time, the circuit may then be opened 
to continue transfer of materials from the donor to recipient 
blood vessel. During this time, the vessel may remain not 
occluded or may again be occluded by redeployment of the 
mechanism. 

0115 Upon completion of the procedure, the balloon(s) 
10, 10a is deflated or the extensions 11 withdrawn and the 
vascular sheath 1 removed from the blood vessel. 

0116. It will be appreciated that the vascular sheath 1 is 
uSable for any type of Surgical procedure wherein a vascular 
sheath is needed to provide communication of medical 
devices with a patient's blood vessel, body organ, or body 
cavity. 

0117 The present invention also includes kits that com 
prise one or more device of the invention, preferably pack 
aged in Sterile condition. Kits of the invention also may 
include various sized tubular portions 2, balloons 10, 10a, 
extensions 11, Side-arms 14, hemostatic valves 8, needles, 
dilators, etc. for use with the device, preferably packaged in 
Sterile condition, and/or written instructions for use of the 
device and other components of the kit. 
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0118 All documents mentioned herein are incorporated 
by reference herein in their entirety. 
0119) The foregoing description of the invention is 
merely illustrative thereof, and it is understood that varia 
tions and modifications can be effected without departing 
from the scope or spirit of the invention as set forth in the 
following claims. 

1. A device for use during vascular percutaneous inter 
ventions, comprising: 

a tubular portion, having a proximal end and a distal end, 
and a lumen extending from the proximal end to the 
distal end; and 

a retractable mechanism near the distal end of the tubular 
portion, the mechanism providing an increased croSS 
Section of the tubular portion when deployed and no 
increase or Substantially no increase in croSS Section of 
the tubular portion when retracted; 

whereby the tubular portion is introduced into a vessel 
using either an antegrade or a retrograde approach and 
whereby the tubular portion can be repositioned within 
the vessel from an antegrade to a retrograde approach 
and from a retrograde to an antegrade approach without 
losing vascular access. 

2. The device of claim 1, wherein the device is a vascular 
sheath. 

3. The device of claim 1, wherein the device is a guide 
catheter. 

4. The device of claim 1, further comprising a hemoStatic 
Valve near the proximal end of the tubular portion. 

5. The device of claim 4, wherein the hemostatic valve is 
removable. 

6. The device of claim 1, further comprising a Silicone 
pinch valve near the proximal end of the tubular portion. 

7. The device of claim 4, further comprising a Silicone 
pinch valve positioned between the hemostatic valve and the 
distal end of the tubular portion. 

8. The device of claim 1, wherein the distal end of the 
tubular portion is beveled or Sharpened to assist in punctur 
ing the vessel. 

9. The device of claim 1, further comprising a side-arm 
extending from near the proximal end of the Sheath. 

10. The device of claim 1, wherein the tubular portion has 
an Outer diameter no greater than 45 mm. 

11. The device of claim 10, wherein the tubular portion 
has an outer diameter ranging from about 1 mm to about 70 

. 

12. The device of claim 11, wherein the tubular portion 
has an outer diameter ranging from about 1 mm to about 8 

. 

13. The device of claim 1, wherein the tubular portion has 
a length ranging from about 5 cm to about 135 cm. 

14. The device of claim 1, wherein the lumen has a 
diameter of at least about 1 mm. 

15. The device of claim 14, wherein the lumen has a 
diameter ranging from about 70 mm to about 1 mm. 

16. The device of claim 15, wherein the lumen has a 
diameter ranging from about 1 mm to about 8 mm. 

17. The device of claim 1, wherein the retractable mecha 
nism comprises at least one inflatable balloon. 

18. The device of claim 17, further comprising at least one 
balloon inflation port near the proximal end of the tubular 
portion for inflation of the at least one balloon. 
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19. The device of claim 18, further comprising at least one 
inflation channel connecting the at least one balloon to the 
at least one balloon inflation port. 

20. The device of claim 19, wherein the at least one 
inflation channel is located in the walls of the tubular 
portion. 

21. The device of claim 20, wherein the walls of the 
tubular portion are hollow and the at least one inflation 
channel comprises the hollow of the walls of the tubular 
portion. 

22. The device of claim 19, further comprising at least one 
aperture in the walls of the tubular portion, wherein the at 
least one aperture connects the at least one inflation channel 
to the at least one balloon. 

23. The device of claim 17, wherein the mechanism 
comprises a Single inflatable balloon and wherein the bal 
loon, when inflated, is circular or oval in Shape. 

24. The device of claim 23, wherein the balloon, when 
inflated, has a cross-sectional diameter of no greater than 70 

. 

25. The device of claim 24, wherein the balloon, when 
inflated, has a cross-sectional diameter ranging from about 
2 mm to about 70 mm. 

26. The device of claim 25, wherein the balloon, when 
inflated, has a cross-sectional diameter ranging from about 
3 mm to about 20 mm. 

27. The device of claim 23, wherein the balloon, when 
inflated, has a length of no greater than three-quarters the 
length of the tubular portion. 

28. The device of claim 23, wherein the balloon, when 
inflated, has a length ranging from about 1 mm to about 150 

. 

29. The device of claim 17, wherein the mechanism 
comprises a plurality inflatable balloons and wherein the 
balloons, when inflated, form a circular or oval shape. 

30. The device of claim 17, wherein the mechanism 
comprises one or more inflatable balloons that, when 
inflated, form a funnel shape. 

31. (canceled) 
32. The device of claim 30, wherein the largest width of 

the funnel shaped balloon, when inflated, is no greater than 
70 mm. 

33. The device of claim 30, wherein the largest width of 
the funnel shaped balloon, when inflated, ranges from about 
2 mm to about 60 mm. 

34. The device of claim 30, wherein the largest width of 
the funnel shaped balloon, when inflated, ranges from about 
2 mm to about 20 mm. 

35. The device of claim 17, wherein the one or more 
balloons, when inflated, are flush with the distal end of the 
tubular portion. 

36. The device of claim 17, wherein the one or more 
balloons, when inflated, protrude in front of the distal end of 
the tubular portion forming a funnel. 

37. The device of claim 17 wherein the one or more 
balloons is inflatable to various sizes. 

38. The device of claim 1, wherein the retractable mecha 
nism comprises at least one retractable extension. 

39. The device of claim 38, wherein the at retractable 
mechanism comprises two or more arm-like extensions. 

40. The device of claim 38, wherein the retractable 
mechanism comprises one or more extensions forming a 
funnel-like shape. 
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41. The device of claim 40, further comprising biode 
gradable material connecting the extensions together to form 
the funnel-like shape. 

42. The device of claim 36, wherein the retractable 
mechanism comprises one or more extensions forming a 
circular shape. 

43. The device of claim 42, further comprising biode 
gradable material connecting the extensions together to form 
the circular shape. 

44. The device of claim 38, wherein the at least one 
retractable extension is housed within the tubular portion 
when retracted. 

45. The device of claim 38, wherein the at least one 
retractable extension is folded back against the Side Surfaces 
of the tubular portion when retracted. 

46. The device of claim 38, wherein the at least one 
retractable extension is deployable and retractable to various 
SZCS. 

47. A medical device kit, comprising one or more of the 
devices of claim 1. 

48. The kit of claim 47, wherein the one or more devices 
are packaged in Sterile condition. 

49. A method for performing a vascular percutaneous 
intervention comprising utilizing the device of claim 1. 

50. A method for performing a vascular percutaneous 
intervention comprising the Steps of: 

(a) providing a device comprising: 
a tubular portion, having a proximal end and a distal 

end, and a lumen extending from the proximal end to 
the distal end; 

a retractable mechanism near the distal end of the 
tubular portion, the mechanism providing an 
increased croSS Section of the tubular portion when 
deployed and Substantially no increase in croSS Sec 
tion of the tubular portion when retracted; 

(b) inserting the tubular portion of the device into a blood 
vessel distal end first with the retractable mechanism 
retracted; 

(c) deploying the retractable mechanism to a size larger 
than the opening through which the tubular portion 
entered the blood vessel; 

(d) performing the vascular percutaneous intervention; 
(e) retracting the retractable mechanism; and 
(f) removing the device from the blood vessel. 
51. The method of claim 50, wherein the device is inserted 

using a retrograde approach, wherein the retractable mecha 
nism is deployed to a size larger than the opening through 
which the tubular portion entered the blood vessel, and 
wherein the method further comprises the Step of, after (d), 
repositioning the device to an antegrade approach, wherein 
the deployed retractable mechanism prevents the tubular 
portion from exiting the blood vessel. 

52. The method of claim 50, wherein the retractable 
mechanism comprises at least one inflatable balloon. 

53. The method of claim 50, wherein the retractable 
mechanism comprises at least one retractable extension. 

54. The method of claim 50, wherein the device is in the 
form of a guide catheter. 
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55. A method of repositioning a device within a blood 
vessel between a retrograde approach and an antegrade 
approach and Vice-versa, comprising utilizing the device 
claim 1. 

56. A method of repositioning a device within a blood 
vessel between a retrograde approach and an antegrade 
approach and Vice-versa, comprising: 

(a) providing a device comprising: 
a tubular portion, having a proximal end and a distal 

end, and a lumen extending from the proximal end to 
the distal end; 

a retractable mechanism near the distal end of the 
tubular portion, the mechanism providing an 
increased croSS Section of the tubular portion when 
deployed and Substantially no increase in croSS Sec 
tion of the tubular portion when retracted; 

(b) inserting the tubular portion of the device into a blood 
vessel in one direction distal end first with the mecha 
nism retracted; 

(c) deploying the mechanism to a size larger than the 
opening through which the tubular portion entered the 
blood vessel; 

(d) pulling the device back out of the blood vessel, while 
maintaining Vascular access, 

(e) pushing the device back into the blood vessel in the 
opposite direction whereby the deployed mechanism 
prevents the device from losing vascular assess. 

57. A method for aspirating blood clots, emboli and other 
materials from a blood vessel comprising the Steps of 

(a) providing a device comprising: 
a tubular portion, having a proximal end and a distal 

end, and a lumen extending from the proximal end to 
the distal end; 

a retractable mechanism near the distal end of the 
tubular portion, the mechanism providing an 
increased croSS Section of the tubular portion when 
deployed and Substantially no increase in croSS Sec 
tion of the tubular portion when retracted; 

(b) inserting the tubular portion of the device into the 
blood vessel distal end first facing towards the material 
to be aspirated with the retractable mechanism 
retracted; 

(c) deploying the retractable mechanism to a size that 
occludes the blood vessel; 

(d) removing blood clots, emboli and other materials from 
the blood vessel; 

(e) retracting the retractable mechanism; and 
(f) removing the device from the blood vessel. 
58. The method of claim 57, wherein the step of (d) 

removing blood clots, emboli and other materials from the 
blood vessel comprises aspirating the blood clots, emboli 
and other materials from the blood vessel through the 
tubular portion 

59. The method of claim 57, wherein the step of (d) 
removing blood clots, emboli and other materials from the 
blood vessel comprises pulling the blood clots, emboli and 
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other materials from the blood vessel through the tubular 
porting using another balloon catheter. 

60. The method of claim 57, further comprising the steps 
of, after (d) removing the blood clot, emboli and other 
materials from the blood vessel; 

partially retracting the retractable mechanism to a size 
Smaller than the blood vessel but larger than the open 
ing through which the tubular portion entered the blood 
vessel; 

pulling the device back out of the blood vessel, while 
maintaining vascular access, whereby the deployed 
mechanism prevents the device from losing vascular 
aSSeSS, 

pushing the device back into the blood vessel in the 
opposite direction; 

deploying the retractable mechanism to a Size that 
occludes the blood vessel; and 

aspirating blood clots, emboli and other materials from 
the opposite direction of the blood vessel. 

61. The method of claim 49, wherein the device is a guide 
catheter. 

62. The method of claim 49, wherein the device is a 
vascular sheath. 

63. A method for performing a vascular percutaneous 
intervention comprising the Steps of: 

(a) providing a first device comprising: 
a tubular portion, having a proximal end and a distal 

end, and a lumen extending from the proximal end to 
the distal end; 

a retractable mechanism near the distal end of the 
tubular portion, the mechanism providing an 
increased croSS Section of the tubular portion when 
deployed and Substantially no increase in croSS Sec 
tion of the tubular portion when retracted; 

(b) inserting the tubular portion of the first device into a 
donor blood vessel distal end first with the retractable 
mechanism retracted; 

(c) deploying the retractable mechanism to a size larger 
than the opening through which the tubular portion 
entered the blood vessel; 

(d) connecting the first device to a recipient blood vessel; 
and 

(e) transferring materials from the donor blood vessel, 
through the tubular portion of the first device, and into 
the recipient blood vessel. 

64. The method of claim 63 wherein the step of (d) 
connecting the first device to a recipient blood vessel 
comprises the Step of connecting the first device to a tube 
and inserting the tube into the recipient blood vessel. 

65. The method of claims 63 wherein the first device 
further comprises a side arm and the step of (d) connecting 
the first device to a recipient blood vessel comprises the Step 
of inserting the Side arm the recipient vessel. 

66. The method of claim 63 further comprising the step of 
providing a Second device comprising a tubular portion, 
having a proximal end and a distal end, and a lumen 
extending from the proximal end to the distal end and 
wherein the Step of (d) connecting the first device to a 
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recipient blood vessel comprises the Step of inserting the 
Second device into recipient vessel and connecting the first 
device to the Second device. 

67. The method of claim 63, further comprising the step 
of interposing a pump between the first device and the 
recipient blood vessel, wherein the pump assists in aspirat 
ing materials from the donor blood vessel and into the 
recipient blood vessel, or visa-Versa. 

68. The method of claim any one of claim 64 wherein the 
tube further includes a retractable mechanism, the mecha 
nism providing an increased croSS Section of the tube when 
deployed and Substantially no increase in croSS Section of the 
tube retracted. 

69. The method of claim 63, wherein the step of (c) 
deploying the retractable mechanism to a size larger than the 
opening through which the tubular portion entered the blood 
vessel comprises deploying the mechanism to a size that 
occludes the blood vessel and stops the blood flow through 
the blood vessel. 
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70. The method of claim 69, further comprising the steps 
of: 

(f) optionally stopping the transfer of materials from the 
donor blood vessel into the recipient blood vessel, (g) 
optionally aspirating emboli, debris and other materials 
out of the recipient blood vessel through the tubular 
portion; 

(h) at least partially retracting the retractable mechanism 
to re-establish blood flow through the donor blood 
vessel; 

(i) deploying the retractable mechanism to a size larger 
than the opening through which the tubular portion 
entered the blood vessel and optionally to a Size that 
stops blood flow through the donor blood vessel; and 

(j) reestablishing the transfer of materials from the donor 
blood vessel into the recipient blood vessel if the 
transfer has been Stopped. 

71. The method of claim 66, wherein the first and/or 
Second device is a guide catheter. 
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