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NERVE MODULATION SYSTEM WITH A NERVE MODULATION 

ELEMENT POSITIONABLE IN A HELICAL GUIDE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 This application claims priority under 35 U.S.C. §119 to U.S. Provisional 

Application Serial No. 61/510,900, filed July 22, 2011, the entirety of which is 

incorporated herein by reference.  

TECHNICAL FIELD 

10 The present disclosure relates to methods and apparatus for modulation of 

nerves through the walls of blood vessels. Such modulation may include ablation of 

nerve tissue or other destructive modulation technique.  

BACKGROUND ART 

15 Certain treatments require the temporary or permanent interruption or 

modification of select nerve function. One example treatment is renal nerve ablation 

which is sometimes used to treat conditions related to congestive heart failure. The 

kidneys produce a sympathetic response to congestive heart failure, which, among 

other effects, increases the undesired retention of water and/or sodium. Ablating some 

20 of the nerves running to the kidneys reduces or eliminates this sympathetic function, 

which provides a corresponding reduction in the associated undesired symptoms.  

Many nerves (and nervous tissue such as brain tissue), including renal nerves, 

run along the walls of or in close proximity to blood vessels and thus can be accessed 

intravascularly through the walls of the blood vessels. It is therefore desirable to 

25 provide for systems and methods for intravascular nerve modulation.  

It is to be understood that, if any prior art is referred to herein, such reference 

does not constitute an admission that the prior art forms a part of the common general 

knowledge in the art, in Australia or any other country.  

30 SUMMARY 

Nerves that lie in proximity to blood vessels often run along the length of a 

section of a blood vessel. Nerves are difficult to image using standard imaging 

techniques such as radiography. Therefore, it is desirable to apply the ablation or other 

nerve modulation procedure at different radial locations on the vessel wall to achieve 
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ablation around the complete circumference of the vessel wall. It is also desirable to 

apply the procedure at different longitudinal locations so as to avoid weakening or 

otherwise affecting the vessel wall along a single circumferential section.  

Disclosed herein is a system for nerve modulation. The system may comprise: a 

5 first elongate element having a distal end and a proximal end, a groove extending along 

the first elongate element forming a helical guide having a proximal end and a distal 

end, the helical guide extending around the first elongate element and along a length of 

the first elongate element; a second elongate element having a distal end and a proximal 

end, the second elongate element including an ablation element proximate the distal 

10 end of the second elongate element, the second elongate element movably disposed 

within and extending along the groove such that the second elongate element is 

wrapped around the first elongate element; and a sheath disposed about both the first 

and second elongate elements, wherein pulling proximally on the proximal end of the 

second elongate element causes simultaneous radial and longitudinal displacement of 

15 the ablation element by causing the second elongate element to translate within the 

helical guide.  

Embodiments may include a helical guide that provides simple and 

simultaneous radial and longitudinal movement of the electrode or other therapeutic 

element. This helical guide may be, for example a helical groove, rail or screw thread.  

20 The helical guide may extend for at least one complete circumferential rotation and in 

some embodiments for two or more circumferential rotations. As the electrode is 

pulled proximally, it is forced to follow the helical guide to alter, easily and 

predictably, its longitudinal and radial position.  

Certain embodiments may include the following three elements, which are 

25 movable with respect to each other: a central shaft incorporating the helical guide, an 

elongate electrode carrying element and a sheath. In a summary of one example 

method of use, the elongate electrode carrying element and central shaft are loaded in 

the sheath, with an electrode (attached to the distal end of the carrying element) 

disposed at or near the distal end of the shaft. The system is moved to a desired 

30 location in a body vessel and the sheath is retracted, allowing the electrode and/or 

carrying element to expand radially such that the electrode can contact the wall of the 

vessel. The carrying element may be pulled proximally relative to the shaft and the 

electrode is activated intermittently or continuously. As the carrying element is pulled, 

the electrode is moved longitudinally and radially to provide a desired pattern. Power 
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may be supplied to the electrode either through the carrying element or, in some cases, 

through the shaft. Once the therapy is completed, the shaft and the carrying element 

may be withdrawn into the sheath and the system may be withdrawn from the body.  

Certain embodiments include centering elements such as expandable struts, 

5 legs, cages or helical elements or inflatable balloons that keep the shaft centered within 

the vessel during the procedure. These centering elements can be deployed by 

withdrawing the sheath or supplying an inflation fluid, as appropriate and may be 

collapsed by withdrawal into the sheath or evacuation of the inflation lumen. Certain 

of the centering elements are depicted in groups of two or three, but other numbers of 

10 centering elements (e.g. struts or legs) such as 4, 5, 6 or more are contemplated and 

may be used.  

In certain embodiments, power may be supplied through the central shaft. The 

central shaft may be provided with a plurality of contact patches through which the 

power may be supplied to the electrode at certain pre-determined relative positions of 

15 the central shaft and carrying element. In this manner, the electrode may be activated 

automatically at pre-determined locations as the carrying element is being pulled 

proximally relative to the central shaft.  

The term electrode as used herein refers of course to electrodes suitable for use 

radio-frequency ablation or modulation procedures, but it should not be considered as 

20 so limited. It is to be understood that where "electrode" is used, other elements, 

suitable for use in laser, ultrasonic, microwave, resistance heating or cryogenic 

procedures, are also intended. Further, electrode encompasses single path electrodes 

and electrodes that include a return path. Moreover, the methods and apparatuses 

described herein are readily adaptable for use with other therapeutic elements, such as 

25 irrigation, drug delivery, aspiration or atherectomy elements, and use with such other 

elements is so contemplated. The term modulation refers to ablation and other 

techniques that may alter the function of affect nerves.  

The above summary of some example embodiments is not intended to describe 

each disclosed embodiment or every implementation of the invention.  

30 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The disclosure may be more completely understood in consideration of the 

following detailed description of various embodiments in connection with the 

accompanying drawings, in which: 

5 Figure 1 is a schematic view illustrating a renal nerve modulation system in situ.  

Figure 2 illustrates the distal end of a renal nerve modulation system.  

Figure 3a through 3d illustrate the distal end of the renal nerve ablation system 

of Figure 2 in situ with the electrode at various positions.  

Figures 4a and 4b are cross-sectional views of various central shafts that may be 

10 used, for example, with the embodiment of Figure 2 as well as other embodiments.  

Figure 4c is a cross-sectional view of a central shaft of a renal nerve modulation 

system.  

Figure 4d is a cross-section view of a central shaft of a renal nerve modulation 

system.  

15 Figures 5a and 5b are views of the distal portion of central shafts that may be 

used, for example, with the embodiment of Figure 2.  

Figure 5c is a view of the distal portion of a central shaft of a renal nerve 

modulation system.  

Figure 5d is a view of the distal portion of a central shaft of a renal nerve 

20 modulation system.  

Figure 6 is a cross-sectional view of a renal nerve modulation system that may 

use the shaft illustrated in Figure 5c.  

Figure 7 is a cross-sectional view of a renal nerve modulation system that may 

use the shaft illustrated in Figure 5c.  

25 Figure 8a is a view of the distal portion of a renal nerve modulation system 

having centering elements.  

Figure 8b is a view of the distal portion of a renal nerve modulation system 

having centering elements.  

Figure 8c is a view of the distal portion of a renal nerve modulation system 

30 having centering elements.  

Figure 8d is a view of the distal portion of a renal nerve modulation system 

having centering elements.  

Figure 9a is a view of the distal portion of a renal nerve modulation system 

having centering elements.  
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Figure 9b is a cross-sectional view of the renal nerve modulation system of 

Figure 9a.  

Figure 10 is a view of the distal portion of a renal nerve modulation system 

having a multi-groove shaft such as that illustrated in Figure 4c.  

5 Figure 11 a is a view of the distal portion of a renal nerve modulation system.  

Figure 11 b is a view of the distal portion of a renal nerve modulation system.  

Figure 12 is a cross-sectional view consistent with the renal nerve modulation 

systems of either Figures 11 a or 11 b.  

Figure 13 is a distal view of a central shaft of a renal nerve modulation system.  

10 Figure 14 is a distal view of a renal nerve modulation system using the central 

shaft of Figure 13.  

Figure 15a is a view of the distal portion of a renal nerve modulation system.  

Figure 15b is a view of the distal portion of a component of the renal nerve 

modulation system of Fig. 15a.  

15 While the disclosure is amenable to various modifications and alternative forms, 

specifics thereof have been shown by way of example in the drawings and will be 

described in detail. It should be understood, however, that the intention is not to limit 

aspects of the invention to the particular embodiments described. On the contrary, the 

intention is to cover all modifications, equivalents, and alternatives falling within the 

20 spirit and scope of the disclosure.  

DETAILED DESCRIPTION 

For the following defined terms, these definitions shall be applied, unless a 

different definition is given in the claims or elsewhere in this specification.  

25 All numeric values are herein assumed to be modified by the term "about", 

whether or not explicitly indicated. The term "about" generally refers to a range of 

numbers that one of skill in the art would consider equivalent to the recited value (i.e., 

having the same function or result). In many instances, the term "about" may be 

indicative as including numbers that are rounded to the nearest significant figure.  

30 The recitation of numerical ranges by endpoints includes all numbers within 

that range (e.g., I to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).  

Although some suitable dimensions, ranges and/or values pertaining to various 

components, features and/or specifications are disclosed, one of skill in the art, incited 

by the present disclosure, would understand desired dimensions, ranges and/or values 

5



may deviate from those expressly disclosed.  

As used in this specification and the appended claims, the singular forms "a", 
".an", and "the" include plural referents unless the content clearly dictates otherwise.  

As used in this specification and the appended claims, the term "or" is generally 

5 employed in its sense including "and/or" unless the content clearly dictates otherwise.  

The following detailed description should be read with reference to the 

drawings in which similar elements in different drawings are numbered the same. The 

detailed description and the drawings, which are not necessarily to scale, depict 

illustrative embodiments and are not intended to limit the scope of the invention. The 

10 illustrative embodiments depicted are intended only as exemplary. Selected features of 

any illustrative embodiment may be incorporated into an additional embodiment unless 

clearly stated to the contrary.  

Disclosed herein is a system for nerve modulation. The system may comprise a 

first elongate element having a distal end and a proximal end, a groove extending along 

15 the first elongate element forming a helical guide having a proximal end and a distal 

end, the helical guide extending around the first elongate element and along a length of 

the first elongate element. The system may also comprise a second elongate element 

having a distal end and a proximal end, the second elongate element including an 

ablation element proximate the distal end of the second elongate element, the second 

20 elongate element movably disposed within and extending along the groove such that 

the second elongate element is wrapped around the first elongate element. The system 

may also comprise a sheath disposed about both the first and second elongate elements.  

In some forms, pulling proximally on the proximal end of the second elongate element 

causes simultaneous radial and longitudinal displacement of the ablation element by 

25 causing the second elongate element to translate within the helical guide.  

The system will now be described with reference to Figs. 1 to 15. By way of a 

general introduction and orientation, Figure 1 is a schematic view illustrating a renal 

nerve modulation system in situ. System 10 includes an elongate electrode carrying 

element 12 slidably disposed about a central shaft 14 and within a sheath 16, the details 

30 of which can be better seen in subsequent figures. Elongate electrode carrying element 

12 is connected to a control and power element 18, which supplies the necessary 

electrical energy to activate the one or more electrodes at or near the distal end of the 

electrode carrying element 12. Return electrode patches 20 may be supplied on the legs 

or at another conventional location on the patient's body to complete the circuit.  
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The control and power element 18 may include monitoring elements to monitor 

parameters such as power, temperature, voltage, pulse size and/or shape and other 

suitable parameters as well as suitable controls for performing the desired procedure.  

Figure 2 illustrates the distal end of an example embodiment of a renal nerve 

5 modulation system. Elongate electrode carrying element 12 is disposed about a central 

shaft 14 and within a sheath 16. Elements 12, 14 and 16 are movable with respect to 

each other. Elongate electrode carrying element 12 includes an electrode 22 attached to 

a conductor 24, and the conductor 24 and a base portion 32 of the electrode are 

disposed in a groove 26 of the central shaft 14. When conductor 24 is pulled 

10 proximally relative to central shaft 14, the electrode 22 is likewise shifted proximally 

and is also rotated about the central shaft, following groove 26.  

The groove 26 is a helical guide that may have a lead that is substantially 

greater than the pitch such that adjacent coils of the helical guide are spaced apart from 

one another. In some cases, the lead may be two, three, four or more times the pitch.  

15 The pitch of the groove may be approximately the same width of as the electrode or 

may in some cases be wider than the width of the electrode.  

Figures 3A through 3D illustrate this rotational and radial movement of the 

electrode as it moves proximally. In figure 3A, the electrode 22 is pre-loaded at a distal 

end of the shaft 14. As the electrode 22 is pulled proximally by conductor 24, it rotates 

20 about shaft 14 and its distal end contacts different radial locations of the vessel wall 28 

at different longitudinal locations, tracing a helical contact path along the vessel wall.  

The electrode 22 may be selectively activated at 3, 4, 5, 6, 7, 8 or more locations along 

this contact path or maybe continuously or intermittently activated while tracing this 

path.  

25 In addition, Figures 3A-3D illustrate the distal end of a renal nerve modulation 

system in situ. Such a system may be advanced to the desired location within the blood 

vessel with the elongated electrode carrying elements 12 and the central shaft 14 within 

the sheath 16. It is contemplated that the electrode 22 is a resilient member that may be 

compressed within the sheath 16 during delivery to be expanded when sheath 16 is 

30 retracted.  

Figures 4A and 4B illustrate example cross-sectional shapes of central shaft 14 

and groove 26. Groove 26 may have a relatively narrow mouth 30 and widens as it 

deepens so as to retain the base portion 32 of the electrode 22. Figure 4C is an example 

cross-sectional shape of central shaft 14 that illustrates embodiments of the system that 
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may include two or more grooves in the shaft. Figure 4D is an example cross-sectional 

shape of a shaft 14 of certain embodiments described below in which groove 26 

functions merely as a guide and is not shaped to actively retain the base portion 32 of 

an electrode 22.  

5 One such embodiment that may use a groove 26 similar to that illustrated in 

Figure 4D is the embodiment shown in Figure 11A, described below. Another 

embodiment that may use a groove such as that of Figure 4D includes an elongate 

electrode carrying element wherein the conductor 24 has a coiled shape such that it can 

retain itself in the groove without the use of a base portion as described above. The 

10 electrode may be a straight distal section of such a conductor that expands to its 

deployed position and shape when released from the sheath. Of course, any conductor 

24 in any embodiment may be biased into a coiled shape.  

Figure 5A illustrates the distal portion of a shaft 14 that may be used with the 

embodiment of figure 2. In this shaft, groove 26 may include a helical distal portion 34 

15 and a straight proximal portion 36. The conductor 24 would of course follow through 

the helical path of the distal portion 34 and then extend along and within the straight 

proximal portion 36.  

Figure 5B illustrates the distal portion of another shaft 14 that may be used with 

the embodiment of Figure 2. This shaft 14 includes the groove 26 in a distal section 38, 

20 which has a first, larger outer diameter. This distal section 38 extends from a narrower 

proximal section 40 that has a second smaller outer diameter. The outer diameter of 

section 40 may extend to the bottom of groove 26 or may be smaller. With this 

embodiment of shaft 14, the proximal portion of conductor 24 (not illustrated) may be a 

ribbon or wire as previously illustrated or may be cylindrical and hollow and disposed 

25 about the proximal section 40.  

Figure 5C illustrates the distal portion of an alternative shaft 14 in which the 

helical guiding element is a rail 42 rather than the previously illustrated groove 26.  

Figure 6 is a diagrammatic cross-sectional view of the shaft 14 of Figure 5C with an 

electrode 22 disposed thereon. Electrode 22 is attached to a collar 44 that has a notch 

30 46 corresponding to the rail 42. Such an electrode 22 may be attached a ribbon 

conductor 24 as previously discussed or may be the distal portion of a conductor sheath 

48 as illustrated in figure 7. In such a conductor sheath 48, either the notch 46 extends 

along the length of the sheath, or in other embodiments, the inner diameter of the 
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sheath along the greater portion of its length may be greater than the outer radial extent 

of rail 42 and the notched portion has a relatively small extent.  

Figure 5D illustrates the distal portion of an alternate shaft 14 where the shaft is 

helical around a central axis 43. The groove 26 in this shaft faces towards the central 

5 axis 43. Here, the channel is straighter than a channel running along a straight shaft.  

An electrode such as ring electrode 70 of Fig. 11 A may be used with such a shaft.  

Figure 8A illustrates the distal portion of an embodiment that includes distal 

centering elements 50. Centering elements 50 are resilient spring members that are 

readily compressible within the sheath 16 and which expand when the sheath 16 is 

10 retracted to contact the vessel wall to keep shaft 14 centrally located during operation 

of the system. Centering elements 50 have atraumatic distal ends and may include pads 

or other such elements. Centering elements 50 may have a curved shape as illustrated, 

and the distal ends may be free or may be joined together. Alternatively, centering 

elements may be straight or may have distal ends that are curved inwards.  

15 Figure 8B illustrates the distal portion of an embodiment includes distal 

centering elements 50 and proximal centering elements 52. Centering elements 52 are 

likewise resiliently compressible members that expand outward upon the retraction of 

the sheath 16 (not illustrated) in like manner to centering elements 50. Centering 

elements 52 are illustrated as having free distal ends but may also have distal ends that 

20 curve back to join to shaft 14.  

Figure 8C illustrates the distal portion of an embodiment of that includes a 

helical distal centering element 54 and a proximal centering element 56. These 

elements are compressible within the sheath 16 and expand to their illustrated shape 

upon retraction of the sheath 16. Between centering elements 54 and 56 is a cylindrical 

25 shaft portion 58 having a groove 26 as discussed previously. Electrode 22 having a base 

portion 32 is slidably disposed in the groove 26 and is connected to a conductor 24 (not 

illustrated).  

Figure 8D illustrates the distal portion of an embodiment in which the centering 

elements 60 and 62 are inflatable members. Inflatable member 60 is at the distal end of 

30 shaft 14, which in this embodiment would include an inflation lumen. Inflatable 

member 62 is shown as disposed on sheet 16, which would also include an inflation 

lumen. Either or both of inflatable members 60 and 62 may have an irregular or 

noncircular expanded shape to allow for the continued perfusion of blood or may 

include perfusion lumens (not illustrated). For example, each of inflatable members 60 
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and 62 may comprise two or more lobes. The inflatable members 60 and 62 may be 

configured to close off the intervening space or nearly close it off, and one could inject 

a cooling fluid such as saline between the two balloons.  

Figure 9A illustrates the distal portion of an embodiment in which centering 

5 elements 64 are disposed on the outer surface of shaft 14 at different longitudinal 

locations. Like centering elements 50, these are resilient spring members that expand 

upon the retraction of sheet 16. Because electrode 22 is moved helically in the groove 

26 during operation, centering elements 64 do not interfere with the electrode during 

the process. Figure 9B is a cross-sectional view illustrating the radial position of 

10 centering elements 64, which are disposed substantially uniformly about the 

circumference of the shaft 14.  

It is contemplated that in some embodiments the centering elements 50, 52, 54, 

56, 60, 62 and 64 are sized such that when the centering elements are deployed or 

expanded, the element or combination of elements extend fully to the vessel wall. In 

15 such embodiments, the centering elements have a radial extent that is approximately 

equal to that of the electrode(s). In other embodiments, the centering elements may be 

somewhat smaller so that the combination of centering elements by themselves do not 

span the vessel. Instead, the centering elements are sized so that the combination of the 

electrode(s) and centering element(s) span the vessel. Such embodiments may allow 

20 for freer perfusion and movement of the electrode(s).  

Figure 10 illustrates the distal portion of an embodiment of that includes in shaft 

14 the first groove 26 and a second parallel helical groove 66. In first groove 26 is the 

first electrode 22 and a corresponding second electrode 68 is disposed in the second 

groove 66 (conductors 24 are not illustrated).  

25 Figure 11 A illustrates the distal portion of an embodiment having a ring 

electrode 70 with three centering elements 72. One, two or more of the centering 

elements 72 may also function as electrodes. As above, centering elements 72 are 

resilient spring members that expand when sheath 16 is retracted. Contact patches 74 

are disposed on central shaft 14. Two are illustrated although it is contemplated that 2, 

30 3, 4, 5, 6 or more may be included on the shaft. Power may run through the shaft. As 

the ring electrode is pulled proximally down the shaft, it makes contact with the contact 

patches 74 and thereby activates the electrode(s) automatically at predetermined 

intervals.  
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Figure 11 B illustrates the distal portion of an embodiment where the centering 

elements 72 (one or more of which is an electrode) are disposed on the distal portion of 

a cylinder 76. This embodiment may include the contact patches as described above.  

Such contact patches may be disposed anywhere along the shaft under cylinder 76.  

5 Figure 12 is a cross-sectional view illustrating ring electrode 70 (or the cylinder 

76) with centering elements 72 disposed thereon. A key 78 engages with the groove 26 

of the shaft and may be used to make electrical contact with the contact patches 74. It 

can be appreciated with respect to this view that the shaft 14 of Figure 5C having the 

rail 42 may be readily used with a variation of these embodiments of Figures 11 A and 

10 11B.  

Figure 13 illustrates a distal end of an embodiment where the electrode 82 is 

carried on a central shaft 80. The central shaft 80 is used in conjunction with the 

hollow cylinder 84 of Figure 14. The cylinder 84 includes a helical slot 86 through 

which the electrode is disposed. As shaft 80 is pulled proximally, the electrode 82 

15 tracks proximally and radially the helical slot 86.  

Figure 15A illustrates a distal end of an embodiment where the electrode 22 is 

carried on a central shaft 14. A knob 88 interfaces with a helical groove 92 of sheath 90 

(illustrated in Fig. 15B to cause the central shaft 14 to rotate. Centering elements such 

as centering elements 72 described above may be attached to sheath 90. Alternative to 

20 knob 88, a helical rail could be disposed on shaft 14 to interface with helical groove 92.  

Imaging elements such as radiopaque rings or other elements may be placed on 

any of the components described above to aid in visualization. Such elements typically 

include a metal such as gold or platinum as is know in the art. An irrigation lumen may 

also be included or the sheath may be fluidly attached to an irrigation supply. Irrigation 

25 may be used for visualization, cooling or other therapeutic purpose.  

In some embodiments, a graspable proximal portion of the elongate electrode 

carrying element 12 or shaft 80 may include a bushing or swivel joint to allow free 

rotation of the elongate electrode carrying element 12 while it is being pulled 

proximally. A user might grasp the elongate electrode carrying element 12 on a 

30 bushing or proximal of a swivel joint and thus avoid any potential kinking or other 

bending of the elongate electrode carrying element 12 as the electrode 22 rotates 

radially.  

The centering elements are shown on certain of the embodiments but it is to be 

understood that the centering elements may be incorporated into any of the 
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embodiments as appropriate. For example, the distal centering elements 50, the distal 

centering elements 54 or the distal balloon 60 may be readily attached to the shafts of 

the embodiments of Figures 2, 7, 9A, 10, 11 A, 11 B or on the distal ends of the shafts of 

Figures 5A, 5B and 5C or on the shaft 80 or cylinder 84 of the embodiment of Figure 

5 14.  

Similarly, the contact patches 74 are described with respect to the embodiment 

of Figure 11 A, but can be incorporated in any of the other embodiments. For example, 

the contact patches may be incorporated into the embodiments described above with 

respect to Figure 2, 5A, 5B, 5C, 6, 7, 8A, 8B, 8C, 8D, 9A, 9B, 10, 11B, 12, 13 and 14.  

10 Suitable materials are polymers and metals as are known in the art. The sheath 

may have more than one layer include lubricious inner and outer layers and may 

include a reinforcing element such as a coil or braid. The other elements may be made 

of conductive materials having a suitable coating to avoid unwanted conductivity or 

may be non-conductive materials such as polymers with conductive elements 

15 embedded therein.  

In use, guide wires and guide catheters may be used to place the system as is 

conventional in intravascular techniques as is needed or preferred. Once in place, the 

sheath is withdrawn distally to deploy the electrode(s) and any centering elements. The 

electrode(s) are then withdrawn proximally relative to the shaft by pulling a proximal 

20 portion of the elongate electrode carrying element 12 or shaft 80 proximally relative to 

shaft 14 or cylinder 84. During this relative proximal movement, the electrode(s) is 

activated as desired. In one example activation pattern, the electrode is activated over 

discontinuous segments of a helical path. Subsequently, the elements are withdrawn 

into the sheath and then the system is withdrawn from the body.  

25 In another example use, when the sheath is withdrawn a pre-determined 

distance, it engages with a portion of the elongate electrode carrying member to fix 

relative longitudinal movement between the sheath and the elongate electrode carrying 

member. Subsequent proximal withdrawal of the sheath then moves the electrode 

proximally as well. Optionally, after the sheath/carrying member combination is 

30 withdrawn a further predetermined distance, the shaft then engages with the carrying 

member to fix relatively longitudinal movement between these two elements. As this 

point, the sheath is either manually or automatically disengaged from the then 

longitudinally fixed carrying member/shaft, which can then be withdrawn into the 

sheath for retraction of the system from the body. Certain modifications to the 

12



proximal portions or in some cases to further distal portions of the elements may be 

necessary to use the described method.  

The above method may be used with any of the embodiments, but may be 

particularly advantageous used with an embodiment that includes contact patches as 

5 described with respect to Figure 11A. Such a method of use further simplifies the 

actions of the doctors.  

Further, irrigation for the purpose of visualization, cooling or other therapy may 

be used with any of the above methods.  

Those skilled in the art will recognize that the present invention may be 

10 manifested in a variety of forms other than the specific embodiments described and 

contemplated herein. Accordingly, departure in form and detail may be made without 

departing from the scope and spirit of the present invention as described in the 

appended claims.  

In the claims which follow and in the preceding description of the invention, 

15 except where the context requires otherwise due to express language or necessary 

implication, the word "comprise" or variations such as "comprises" or "comprising" is 

used in an inclusive sense, i.e. to specify the presence of the stated features but not to 

preclude the presence or addition of further features in various embodiments of the 

invention.  

13



CLAIMS 

1. A system for nerve modulation, comprising: 

a first elongate element having a distal end and a proximal end, a groove 

extending along the first elongate element forming a helical guide having a proximal 

end and a distal end, the helical guide extending around the first elongate element and 

along a length of the first elongate element; 

a second elongate element having a distal end and a proximal end, the second 

elongate element including an ablation element proximate the distal end of the second 

elongate element, the second elongate element movably disposed within and extending 

along the groove such that the second elongate element is wrapped around the first 

elongate element; and 

a sheath disposed about both the first and second elongate elements, 

wherein pulling proximally on the proximal end of the second elongate element 

causes simultaneous radial and longitudinal displacement of the ablation element by 

causing the second elongate element to translate within the helical guide.  

2. The system of claim 1, wherein the groove has a lead and a pitch 

wherein the lead is greater than the pitch.  

3. The system according to any one of the preceding claims, wherein the 

groove also includes a proximal straight section.  

4. The system according to any one of claims 1 to 3, wherein the groove 

terminates distal of the proximal end of the first elongate element.  

5. The system according to any one of the preceding claims, wherein the 

groove has a mouth and has a cross-sectional shape that is narrower at the mouth than 

at a dimension parallel to the mouth and deeper within the groove.  

6. The system of claim 5, wherein the ablation element has a base portion 

slidably engaged with the groove.  

14



7. The system according to any one of the preceding claims, wherein the 

first elongate element further comprises a plurality of resiliently expandable centering 

legs.  

8. The system of claim 7, wherein the legs are disposed at the distal end of 

the first elongate element.  

9. The system of claim 7 or 8, wherein the legs are distributed radially and 

longitudinally about the helical guide between the proximal end and the distal end of 

the helical guide.  

10. The system according to any one of the preceding claims, wherein the 

second elongate element comprises a ring at a proximal end of the ablation element and 

a pull element extending proximally from the ring and disposed on one side of the first 

elongate element.  

11. The system of claim 10, further comprising a plurality of centering struts 

attached to the ring.  

12. The system according to any one of the preceding claims, wherein the 

sheath comprises a cylinder disposed about a majority of the length of the first elongate 

element.  

13. The system according to any one of the preceding claims, wherein the 

first elongate element further comprises a plurality of electrical contact patches 

disposed longitudinally along the first elongate element such that the nerve modulation 

element is activated at predetermined relative positions of the first and second elongate 

elements.  

14. The system of claim 13, wherein a power source is operatively 

connected to the second elongate element and wherein electrical power may be 

transmitted through the second elongate element to the ablation element at the 

predetermined relative positions.  
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