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WHAT IS CLAIMED IS:

1. An intravascular nerve ablation system for delivery of an ablative fluid
volume of tissue in proximity to the vessel wall of a target vessel comprising:

a catheter body having a proximal end, a distal end, a central axis ex€nding in
a longitudinal direction and a fluid injection Iumen;

at least a first and second guide tube, located distal to the fistal end of the
catheter body each guide tube having a distal end,a lumen, and a #istal portion that is
outwardly expandable between a first position aligned with/ne axis and a second
position inclined away from the axis;

at lcast a first and second injector tube, each injftor tube having an injection
lumen providing a pathway for delivering the ablativf fluid, the injector tubes located
coaxially inside the lumens of the first and segfnd guide tubes respectively, each
injcctor tube having a sharpened injection ng€dle with injection cgress at its distal
end, each injector tube being adapted tgfslide distally and proximally within the
lumens of the first and second guide tulyfs; and

a penetration depth limitatiopmechanism for limiting the depth of penctration
of the injection needles into the yfssel wall of the target vessel.

2. The system of Claim }further including a sheath fixedly attached to a sheath
control mechanism located near jJfie proximal end of the catheter body, the sheath located
coaxially outside of the cathgfer body, the sheath having a closed position and an open
position, the open positionéllowing the guide tubes to expand outward against the inside of
the wall of the target fesscl, the closed position completely enclosing the guide tubes,

injector tubes and injfction needles.

cathetegody.
4. The system of Claim 2 further including an injector tube control mechanism
pted to control the distal and proximal motion of the injector tubes as the slide within the

lumens of the guide tubes.
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5. The system of claim 4 futher including labeling to indicate the order of use o

the sheath control mechanism and the injector tube control mechanism, , the labeling elegfed

arrows or directional indicators.

6. The system of Claim 1 where the delivery of the ablative fluid ig/in a circular
pattern.

7. The system of claim 1 further including a port [or injecting the ablative fluid,
the port being in fluid communication with the fluid injection lumen ofAhe catheter body,

3. The system of Claim 1, wherein the injection needlegfare less than 25 gauge.

9. The system of Claim 1, further including at lIcast #ne radiopaque marker.

10.  The system of Claim 9, comprising a radiopagie marker on the sheath.

11.  The system of Claim 9, comprising a radigpaque marker on at least one of the
goide tubes.

12, The system of Claim 1 where the fenetration limiting mechanism limits the
penetration of the injection egress to a locatiopfin proximity to the vessel wall of the target
vessel clected from onc of the locations fropi the group of the media, the adventitia, outside
of the aventitia, both the media and aghentitia or both the adventitia and outside of the

adventitia of the target vessel.

I3. An intravasculay/nerve ablation system for delivery of an ablative fluid to a

volume of tissue in proximity/to the vessel wall of a target vessel comprising:

injectiop/lumen;
a guide tube having a proximal end, a distal end and a lumen, the guide mbe
ing a distal portion adapted to expand outward;
an injector tube having an injection lumen in fluid communication with the
fluid injection lumen of the catheter body, a portion of the injector tube located
coaxially inside of the guide tube, the injector tube having a sharpened injection

needle with injection egress at its distal end, the injection lumen of the injector tube
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being in fluid communication with the fluid injection lumen of the catheter body, th
injector tube being adapted to slide in the proximal and distal directions within
lumen of the guide tube;

an injector tube control mechanism adapted to control the proximal And distal
movement of the injector tube with respect to the guide tube;

a port for injection of the ablative fluid located near the proimal end of the
catheter body, the port being in fluid communication with the fluiginjection lumen of
the catheter body;

and, a penetration depth limitation mechanism pbr limiting the depth of
penctration of the injection needle injection egress inyf the vessel wall of a target
vessel.
14, The system of Claim 13 further includin# a sheath having a sheath control
mcchanism at its proximal cnd, the sheath located cogkially outside of the catheter body, the
sheath having a closed position and an open posiffon, the open position allowing the guide
tube and injector tube to expand outward to fagflitate delivery of an ablative fluid to the wall
of the target vessel, the sheath control mechfnism adapted to control the longitudinal motion
of the sheath between its closed and opep/positions.

15. The system of claimy/14 where the closed position of the sheath causes
complete encapsulation of the gfide tube, and injection egress at the distal end of the
injection needle, the closed pgfition providing complete protection from inadvertent release

of fluid from the lumens offthe system during insertion and removal from the target vessel,

The system of Claim 14 further including a radiopaque marker in proximity to
tal end of the sheath.
18.  The system of claim 14 further including a locking mechanism that when

engaged prevents the longitidinal motion of the sheath.
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19. The vascular nerve ablation system of Claim 13 where the delivery of th
ablative substance is in a helical pattern,

20. The vascular nerve ablation system of claim 13 further including a comgnent
to prevent movement of the injector tube with respect to the guide tube.

21, The system of claim 20 further including a handle located near fhe proximal
end of the catheter body, the component to prevent movement of the injg€tor tube being
integral to the handle.

22.  The system of Claim 13 where the delivery of the
specific volume of tissue selected from at least one of the group
the wall of the target vessel, the adventitia of the wall of the targlt vessel, the volume outside
of the adventitia of the wall of the target vessel, the media #d adventitia of the wall of the
target vessel, and the adventitia and the volume outside opfhe adventitia of the target vessel.

23, The system of Claim 13 where the dejfvery of ablative fluid includes at lcast
three points of injection egress.

24.  The system of Claim 13 where gdlid catheter body includes a fixed guide wire
attached to its distal end.

25.  The system of Claim 13 ghbnfigured to be advanced coaxially over a separate
guide wire,

26.  The system of claph 13where the distal portion of the injector tube is self-

expanding.

27. The systemHf Claim 26 where the self-expanding portion is formed from
NITINOL.

28 The gffstem as of Claim 13 where said ablative fluid includes at least one of

selected from the group including ethanol, phenol, glycerol, lidocaine,
tracaine, benzocaine, guenethadine, botulinum toxin, distilled water,
ine solution or hypertonic saline solution.

The systemm of Claim 13 where said ablative fuid is a heated fiuid

The vascular nerve ablation system of Claim 13 where said ablative fluid is a

cooled fluid composition,.
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31. The vascular nerve ablation system of Claim 13 where said ablative fluid is
form of steam injected through the injection lumen of the catheter body.
32. The system of Claim 13, the injector tube control mechanism a
penetration depth limitation mechanism are located on a proximal handle,
33. A percutaneously delivered system for peri-vascular fluid delivery/comprising:
a fluid delivery catheter having a proximal control portion,
body, a distal fluid delivery portion;
the distal fluid deliver portion including 2 or more igfection needles having
lumens, the injection needles having injection egress ngfar their distal ends, the
ncedles further adapted to move radially outward to p€netrate the wall of a target
vessel to position the injection egress at a pre-set deghh with respect to the inner wall
of the target vessel;
the proximal control portion including/a proximal port for injcction of fluids
and a control mechanism adapted to causefhe outward radial motion of the injection
needles;
the central catheter body igfluding an injection lumen that provides fluid
communication between the profimal port for injection of fluids and the lumens of
the injection needles, the cepfral portion further including a member that allows the
proximal control mechanjyfm to cause the outward radial motion of the injection
needles,
the fluid ivery catheter further including an internal fluid volume
comprising the jAternal fluid volume of the catheter from the proximal end of the
proximal pory/of the proximal control portion to the injection egress at the distal end
of the injeflion needles, the internal fluid volume being less than 0.5ml.
he system of Claim 33, wherein the internal fluid volume of the fluid
delivery caghieter is less than 0.2 ml.
The system of Claim 33, wherein the internal fluid volume of the fluid
ry catheter is less than 0.1 ml.
36.  The system of Claim 33, wherein at least one of the lumens of the injection

needles comprises a volume occupying structure.
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37.  The system of Claim 36, wherein the volume occupying structure comprises
wire configured to reduce the internal fluid volume.
38, The system of Claim 37, wherein the wire is formed from a radi
material to enhance visualization of the injection needles under fluoroscopy.
39. A percutaneously delivered system for peri-vascular fluid delivery/comprising;
a fluid delivery catheter, having a proximal control portion, gfcentral catheter
body, a distal fluid delivery portion;
the distal fluid deliver portion including 2 or more igfection needles having
lumens, the injection needles having injection egress ngar their distal ends, the
ncedles further adapted to move radially outward to p€netratc the wall of a target
vessel to position the injection egress at a pre-set depfh with respect to the inner wall
of the target vessel;
the proximal control portion including/ proximal port for injection of {luids
and a control mechanism adapted to causefhe outward radial motion of the injection
needles;
the central catheter body igfluding an injection lumen that provides fluid
communication between the proymal port for injection of {luids and the lumens of
the injection needles, the cepfral portion further including a member that allows the
proximal control mechanjfm to cause the outward radial motion of the injection
needles,
the injectiongeedles further including structures designed to provide enhanced
visibility of the i

40. The s

cction needles under fluoroscopy.

stem of Claim 39, wherein at least a portion of at least one of the
structures comprig€s a radiopaque material.

he system of Claim 40, wherein the radiopaque material includes at least one
of tantalumy/platinum, and gold.

The system of Claim 40, wherein at least one of the lumens of the injection
s comprises a radiopaque wire.

43.  The system of Claim 40, wherein at least a portion of the injection needles

comprises at least one of a radiopaque band, ring, filler, insert, plug, and plating.
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44. A percutaneously delivered system for peri-vascular fluid delivery comprising;

a fluid delivery catheter, having a proximal control portion, a central cathgfer
body, a distal fluid delivery portion;

the distal fluid delivery portion including 2 or more expandable gyfle tubes,
each guide tube having a distal end and a lumen, the distal fluid delivery/portion also
including 2 or more injection needles having injection lumens, cachAnjection needle
adapted to move distally and proximally within the lumen of a guigk tube, each needle
having injection egress near its distal end, the needles further glapted to move distally
outward a preset distance beyond the distal ends of the gyfde tubes to penetrate the
wall of a target vesscl to position the injection cgress at #pre-set depth with respect to
the inner wall of the target vessel;

the proximal control portion including a groximal port for injection of fluids
and a mechanism adapted to cause the dista)fand proximal motion of the injection
needles, the mechanism further adapted to Amit the penetration of the injection egress
to the preset depth with respect to theAnner wall of the target vessel, the proximal
control portion also including an igftrnal mechanism to sct the pre-set distance for
penetration of the injection egresg/beyond the inside wall of the target vessel;

the central catheter Hhdy including an injection lumen that provides fluid
communication between e proximal port for injection of fluids and lumens of the
injection needles, thefcentral portion further including a member that allows the
proximal control mg€hanism to cause the distal and proximal motion of the injection
necdles.

45,  The gfstem of Claim 44, wherein the internal mechanism to set the pre-set
distance is accesspble to the user of the system.

46. 'he system of Claim 44, wherein the internal mechanism to set the pre-set
distance isAsed to calibrate the pre-set distance during manufacturing the internal mechanism
being hjflden from the user of the system,

47, A percutancously delivered system for peri-vascular fluid delivery comprising:

a fluid delivery catheter, having a proximal control portion, a central catheter

body, a distal fluid delivery portion;
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the distal fluid delivery portion having movable components, the movabl

the lumen of a guide tube, each injection needle having injection egrgs near its distal
end, each needle further adapted to move distally outward a pregt distance beyond
the distal end of the guide tube to penetrate the wall of a targetfessel and position the
injection egress at a pre-set depth with respect to the inneg/wall of the target vessel,
the distal fluid delivery portion also inchuding an gfter sheath having a closed
position and an open position, the open position locgfes the distal end of the sheath a
preset distance proximal to the position of the djftal end of the sheath in the closed
position;

the proximal control portion inclugéhg a proximal port for injection of fluids,
an injection needle control mechanism #nd a sheath control mechanism, the injection
needle control mechanism adapted fo cause the distal and proximal motion of the
injector tubes with distal injectigh needles with respect to the guide tubes, the sheath
control mechanism adapted j0 cause the distal and proximal motion of the outer
sheath between its closed gosition and its open position, the proximal control portion
further adapted to limiyfhe penetration of the injection egress to the preset depth with
respect to the innegfwall of the target vessel, the proximal portion also including a
mechanism to agfust the preset distance, the proximal control portion having at least

one locking plechanism to prevent motion of at least one of the movable components

rovides fluid communication between the proximal port for injection of fluids and
the lumens of the injector tubes which are in fluid communication with the lumens of

the injection needles, the inner tube also providing the means for the injection needle
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control mechanism to cause the distal and proximal motion of the injector tubes wit

distal injection needles with respect to the guide tubes.

48.  The system of Claim 47, wherein the proximal control portion inclyfles a
locking mechanismn configured to prevent distal and proximal movement of the shfath with
respect to the guide tubes.

49.  The system of Claim 47, wherein the proximal control pgfion includes a
locking mechanism configured to prevent distal and proximal movemght of the injection
tubes with respect to the guide tubes.

50.  The system of Claim 47, wherein the proximal copfrol portion comprises an
interlocking mechanism configured to prevent motion of gff least one of the movable
components of the distal fiuid delivery portion if another ofhe movable components of the
distal {luid delivery portion is in an undesired state.

51. The system of Claim 50, wherein the #roximal control portion compriscs an
interlocking mechanism configured to prevent thgfouter sheath from moving into its closed
position unless the injection needles are compleg€ly within the Jumens of the guide tubes.

52, The system of Claim 50, whfrcin the proximal control portion comprises an
interlocking mechanism configured to pfevent distal and proximal motion of the injection
tubes unless the outer sheath is in its gpen position.

53. A percutaneously Adelivered system for peri-vascular delivery of floid
comprising:

a fluid deliyfry catheter, having a longitudinal axis, a proximal control
portion, a centralatheter body, a distal fluid delivery portion and a container of fluid
for injection;

the/distal fluid deliver portion having movable components, the movable
compogents including 2 or more expandable guide tubes each having a lumen and a
disgAl end with a center, the movable components also including 2 or more injector

es with distal injection needles. The injector tubes and injection needles having
injection lumens, cach injector tube adapted to move distally and proximally within
the lumen of a guide tube, each injection needle having injection egress near its distal

end, the needles further adapted to move radially outward to a fully deployed position
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to penetrate the wall of a target vessel to position the injection egress at a pre-se
depth with respect to the inner wall of the target vessel, the injector tubes with dj
injection needles having a curved shape, the curved shape causing at le
injection egress of the injection needles to curve back in the proximal lopgitudinal
direction with respect to the center of the distal end of the guide tjf, when the
needles are in the fully deployed position;

the proximal control portion including a proximal port fgffinjection of fluids
and a control mechanism adapted to cause the outward radial fiotion of the injection
needles;

the central catheter body including an injectigf lumen that provides fluid
communication between the proximal port for injegfion of fluids and lumen of the
injection needles, the central portion further ip€luding a member that allows the
proximal control mechanism to causc the gftward radial motion of the injection
needles.
54.  The system of claim 53 wherefhe distal portion of the guide tubes have a
guide tube radius of curvaturc and the djffal portion of the injector tubes including the
injection needles have a needle radius offurvature, the guide tube radius of curvature and the
needle radius of curvature being apfroximately the same when the guide tubes are fully

expanded.

ving a second open position, the open position allowing the injection needles to
expand outward into the inside vessel wall of a target vessel;
an external source of fluid in fluid communication with said fluid injection

lumen, and injection egress located near the distal end of the needles adapted to
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provide circumnferential delivery of the ablative fluid from the fluid injection lumen a
a prescribed depth of injection.
56. The system of Claim 55, wherein the delivery of the fluid is into a spfecific
volume of tissuc selected from:
the media of the wall of the target vessel,
the adventitia of the wall of the target vessel,
a volume outside of the adventitia of the wall of the target
the media and adventitia of the wall of the target vesselind
the adventitia and the volume outside of the adventigh of the target vessel.
57.  The system of Claim 55, wherein the delivery igfludes at least three points of
injection egress.
58.  The system of Claim 55, further includj a distal balloon to prevent the
ablative fluid from flowing downstream in the target v£sscl.
59.  The system of Claim 55, wherein Jaid catheter body includes a fixed guide
wire altached to its distal end.
60.  The system of Claim 55 confeured to be advanced coaxially over a scparate
guide wire.
61.  The system of Claim 2, wherein the injection egress is provided by at least
one injector tube having an inject)

dle.

n needle at its distal end, the injection egress being near
the distal end of the injection

02.  The system gf Claim 55, further including a distal self-expanding portion.
63.

through/he at least one guide tube.
65. The system of Claim 63, further including a sheath that when retracted to its

st proximal open position allows the distal self-expanding portion to expand outward.
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66.  The system of Claim 62, wherein the self-expanding portion is formed fro
NITINOL.

67.  The system of Claim 55, wherein the sheath includes a radiopaque pharker
ncar its distal end.

68.  The system of Claim 55, wherein the distal tip includes a radiopagfie marker.

69.  The system as of Claim 55, wherein the fluid includes at least/fne of the fluids
selected from the group including chemotherapy agents, alcohol, ethangf, phenol, glycerol,
lidocaine, bupivacaine, tetracaine, benzocaine, distilled water, hypeghbnic saline, hypotonic
saline, guenethadine, and botulinum toxin,

70.  The systern of Claim 55, wherein said ablgfve fluid is a heated fluid
composition.

71. The system of Claim 55, wherein saigf ablative [luid is a cooled fluid
composition.

72.  The system of Claim 55, whereiyf said ablative fluid is a form of steam

injected through the injection lumen of the cathfler body.




CLAIMS

1. A vascular nerve ablation system for ablating tissue in or near the vessel wall of a
target vessel comprising:

a catheter body having a central axis extending in a longitudinal direction and a
fluid injection lumen;

at least two self-expanding injector tubes, cach of said injector tubes having an
injector tube lumen in fluid communication with the catheter body fluid injection lumen,
the distal end of each of said injector tubes being an injector needle with injector needle
lumen, and the injector needle lumen being in fluid communication with the injector tube
fumen;

a single penetration limiting member directly attached to all of said injector tubes,
the single penetration limiting member located at a predetermined distance from the distal
end of each injector needle, wherein the single penetration limiting member is configured
to simultaneously limit the penetration of each injector needle; and,

an external source of ablative fluid in fluid communication with each of said
injector tube lumens.

2. The vascular nerve ablation system as recited in claim 1 where said catheter body
includes a fixed guide wire attached to its distal end.

3. The vascular nerve ablation system as recited in claim 1 configured to be
advanced coaxially over a separate guide wire.

4, The vascular nerve ablation system of claim 3 having an over-the-wire
configuration where the guide wire lumen runs the entire length of the catheter body.

5. The vascular nerve ablation system of claim 3 having a rapid exchange
configuration where the proximal end of the guide wire lumen exits from the catheter body at a
location at least 10 ¢ distal to the proximal end of the catheter body.

6. The vascular nerve ablation system as recited in claim 1 further including a sheath
that when retracted to its most proximal open position allows the expandable injector tubes to
expand outward.

7. The vascular nerve ablation system as recited in claim 1 further including a sheath

that includes a radiopaque marker at its distal end.
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8. The vascular nerve ablation system as recited in claim 1 further including a sheath
that includes a Tuohy-Borst adapter at its proximal end, the Tuohy-Borst adapter when tightened
preventing the sheath from moving in the longitudinal direction with respect to the remainder of
the vascular nerve ablation system.

9. The vascular nerve ablation system of claim 8 where said sheath has a distal
closed position and a proximal open position, where the sheath in the closed position extends in
the distal direction so as to completely cover the injector needles.

10. The vascular nerve ablation system as recited in claim 1 where said single

penetration limiting member is a cord fixedly attached to each of said injector tubes.

11. The vascular nerve ablation system as recited in claim 1 where said injector tubes
are formed from NITINOL.
12. The vascular nerve ablation system as recited in claim 1 where said ablative fluid

is an ethanol composition.

13. The vascular nerve ablation system as recited in claim 1 where said single
penetration limiting member is located at least 0.5 mm proximal to the distal end of said injector
needles.

14. A vascular nerve ablation system for ablating tissue in or near the vessel wall of a
target vessel comprising:

a catheter body having a central axis extending in a longitudinal direction and a
fluid injection lumen;

at least two self-expanding injector tubes, each of said injector tubes having an
injector tube lumen in fluid communication with the catheter body fluid injection lumen,
the distal end of each of said injector tubes being an injector needle with injector needle
lumen, and the injector needle lumen being in fluid communication with the injector tube
lumen;

a single penetration limiting member directly attached to all of said injector tubes,
the single penetration limiting member configured to provide uniform penetration and
angular spread of the injector needles; and,

an external source of ablative fluid in fluid communication with each of said

injector tube lumens.
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15. The vascular nerve ablation system as recited in claim 14 further including a
sheath that when retracted allows the expandable injector tubes to expand outward.

16. The vascular nerve ablation system as recited in claim 14 where said injector
tubes are formed from NITINOL.

17. A vascular nerve ablation system for ablating tissue in or near the vessel wall of a
target vessel comprising:

a catheter body having a central axis extending in a longitudinal direction and a
fluid injection lumen;

at least two self-expanding injector tubes, each of said injector tubes having an
injector tube lumen in fluid communication with the catheter body fluid injection lumen,
the distal end of each of said injector tubes being an injector needle with injector needle
lumen, and the injector needle lumen being in fluid communication with the injector tube
lumen;

a single penetration limiting member directly attached to all of said injector tubes,
wherein said at least two injector tubes are configured to move longitudinally and expand
simultaneously, wherein the single penetration limiting member is configured to limit the
penetration of each of said injector needles into the tissue; and,

an external source of ablative fluid in fluid communication with each of said
injector tube lumens.

18.  The vascular nerve ablation system as recited in claim 17 further including a
sheath that when retracted allows the expandable injector tubes to expand outward.
19.  The vascular nerve ablation system as recited in claim 17 where said injector

tubes are formed from NITINOL.
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