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METHOD OF ELECTRICALLY STIMULATING TISSUE OF A PATIENT BY SHIFTING 

A LOCUS OF STIMULATION AND SYSTEM EMPLOYING THE SAME 

TECHNICAL FIELD 

5 The present application is generally directed to programming an 

implantable pulse generator to provide an electrical stimulation therapy to a 

patient by successively shifting a locus of electrical stimulation.  

BACKGROUND 

Neurostimulation systems are devices that generate electrical pulses and 

10 deliver the pulses to nerve tissue to treat a variety of disorders.  

Neurostimulation systems generally include a pulse generator and one or more 

leads. The pulse generator is typically implemented using a metallic housing that 

encloses circuitry for generating the electrical pulses, control circuitry, 
communication circuitry, a rechargeable battery, etc. The pulse generation 

15 circuitry is coupled to one or more stimulation leads through electrical 

connections provided in a "header" of the pulse generator. Specifically, 
feedthrough wires typically exit the metallic housing and enter into a header 

structure of a moldable material. Within the header structure, the feedthrough 

wires are electrically coupled to annular electrical connectors. The header 

20 structure holds the annular connectors in a fixed arrangement that corresponds 

to the arrangement of terminals on a stimulation lead.  

Spinal cord stimulation (SCS) is an example of neurostimulation in which 

electrical pulses are delivered to nerve tissue in the spine typically for the 

purpose of chronic pain control. Other examples include deep brain stimulation, 
25 cortical stimulation, cochlear nerve stimulation, peripheral nerve stimulation, 

vagal nerve stimulation, sacral nerve stimulation, etc. While a precise 

understanding of the interaction between the applied electrical energy and the 

nervous tissue is not fully appreciated, it is known that application of an electrical 
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field to spinal nervous tissue can effectively mask certain types of pain 

transmitted from regions of the body associated with the stimulated nerve tissue.  

Specifically, applying electrical energy to the spinal cord associated with regions 

of the body afflicted with chronic pain can induce "paresthesia" (a subjective 

5 sensation of numbness or tingling) in the afflicted bodily regions. Thereby, 
paresthesia can effectively mask the transmission of non-acute pain sensations to 

the brain.  
Also, each exterior region, or each dermatome, of the human body is 

associated with a particular spinal nerve root at a particular longitudinal spinal 

10 position. The head and neck regions are associated with C2-C8, the back region 

extends from C2-S3, the central diaphragm is associated with spinal nerve roots 

between C3 and C5, the upper extremities correspond to C5 and T1, the thoracic 

wall extends from T1 to T11, the peripheral diaphragm is between T6 and T11, 
the abdominal wall is associated with T6-L1, lower extremities are located from 

15 L2 to S2, and the perineum from L4 to S4. In conventional neurostimulation, 
when a patient experiences pain in one of these regions, a neurostimulation lead 

is implanted adjacent to the spinal cord at the corresponding spinal position. By 
example, to address chronic pain sensations that commonly focus on the lower 

back and lower extremities using conventional techniques, a specific energy field 

20 is typically applied to a region between vertebrae levels T8 and T12.  

Positioning of an applied electrical field relative to a physiological midline is 

also important. Nerve fibers extend between the brain and a nerve root along 

the same side of the dorsal column as the peripheral areas the fibers represent.  

Pain that is concentrated on only one side of the body is "unilateral" in nature.  

25 To address unilateral pain, electrical energy is applied to neural structures on the 

side of a dorsal column that directly corresponds to a side of the body subject to 

pain. Pain that is present on both sides of a patient is "bilateral." Accordingly, 
bilateral pain is addressed through application of electrical energy along both 

sides of the column and/or along a patient's physiological midline.  

30 Accordingly, at any particular vertebral level, it is possible to stimulate a 

number of nerve fibers and structures of the spinal cord and, thereby cause the 
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patient to experience paresthesia over several areas of the patient's body.  

Clinicians typically attempt to define a neurostimulation therapy by stimulating 

nerve fibers associated with locations of chronic pain while excluding nerve fibers 

associated with non-afflicted locations. To define an acceptable neurostimulation 

5 therapy, a clinician selects values for a number of programmable parameters.  

For example, the clinician may select parameters defining pulse amplitude, pulse 

width, and pulse frequency. The clinician may also select electrode polarities for 

delivery of the pulses. The process of selecting values for the parameters can be 

time consuming and may require a great deal of trial and error before an 

10 acceptable therapeutic program is identified. In some cases, the clinician may 

test various electrode polarity combinations by manually specifying each 

combination based on intuition or some idiosyncratic methodology. The clinician 

may record notes on the efficacy and side effects of each combination after 

delivery of stimulation via that combination. In this manner, the clinician is able 

15 to later compare and select from the tested combinations.  

DISCLOSURE 

In one embodiment, a method assists programming a single-source pulse 

generator to apply stimulation pulses to tissue of a patient using a controller 

device by a clinician. The method comprises: (i) defining a set of unique 

20 electrode combinations in the controller device, each electrode combination of 

the set comprising at least one cathode and at least one anode, each electrode 

combination within the set providing a unique locus of stimulation for a single 

stimulation pulse applied at a base location relative to loci of stimulation of other 

electrode combinations of the set applied at the base location, the set of unique 

25 electrode combinations defining a two-dimensional range of multiple loci of 

stimulation along longitudinal and lateral directions; (ii) providing one or more 

user interfaces to the clinician to control pulse generation and delivery by the 

single-source pulse generator, the one or more user interfaces comprising one or 

more controls that enable the clinician to relocate a locus of stimulation; and (iii) 

30 processing input from the clinician related to relocation of a locus of stimulation, 
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the processing comprising (i) automatically selecting an electrode combination 

from the set, and (ii) automatically modifying an electrode combination used by 
the single-source pulse generator to deliver electrical stimulation pulses to the 

selected electrode combination.  

5 The foregoing has outlined rather broadly certain features and/or technical 

advantages in order that the detailed description that follows may be better 

understood. Additional features and/or advantages will be described hereinafter 

which form the subject of the claims. It should be appreciated by those skilled in 

the art that the conception and specific embodiment disclosed may be readily 

10 utilized as a basis for modifying or designing other structures for carrying out the 

same purposes. It should also be realized by those skilled in the art that such 

equivalent constructions do not depart from the spirit and scope of the appended 

claims. The novel features, both as to organization and method of operation, 
together with further objects and advantages will be better understood from the 

15 following description when considered in connection with the accompanying 

figures. It is to be expressly understood, however, that each of the figures is 

provided for the purpose of illustration and description only and is not intended 

as a definition of the limits of the appended claims.  

BRIEF DESCRIPTION OF THE DRAWINGS 

20 FIGURE 1 depicts A medical device system including a controller for 

controlling an implantable pulse generator according to one representative 

embodiment.  

FIGURES 2A-2F depict a stimulation lead in which different electrode 

combinations are applied to electrodes of the lead to gradually shift the locus of 

25 stimulation longitudinally in a direction parallel to the longitudinal axis of the 

lead.  

FIGURES 3A-3H depict another set of electrode combinations in which 

seven unique electrode combinations are utilized to translate the locus of 

stimulation longitudinally along a column of electrodes.  
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FIGURES 4A-4H respectively depict electrode combinations that gradually 

shift the locus of stimulation from left to right between two columns of electrodes 

formed by two stimulation leads.  

FIGURE 5 depicts a set of electrode combinations that permit lateral and 

5 longitudinal movement of the locus of stimulation.  

FIGURE 6 depicts another set of electrode combinations that permit lateral 

and longitudinal movement of the locus of stimulation.  

FIGURES 7 and 8 depict example interfaces 700 and 800 that permits a 

clinician to move the locus or loci of stimulation according to one representative 

10 embodiment.  

DETAILED DESCRIPTION 

FIGURE 1 depicts medical device system 100 including controller 110 for 

controlling implantable pulse generator 150 according to one representative 

embodiment. Pulse generator 150 may be adapted to generate electrical pulses 

15 to treat any number of neurological diseases or conditions. Pulse generator 150 
can be implanted at any suitable location within a patient such as the lower 

abdominal region, lower back region, sub-clavicle region, etc.  

Implantable pulse generator 150 typically comprises a metallic housing 

that encloses pulse generating circuitry, control circuitry, communication circuitry, 
20 battery, etc. of the device. An example of pulse generating circuitry is described 

in U.S. Patent Publication No. 20060170486 entitled "Pulse generator having an 

efficient fractional voltage converter and method of use," which is incorporated 

herein by reference. A microprocessor and associated charge control circuitry for 

an implantable pulse generator is described in U.S. Patent Publication No.  

25 20060259098, entitled "SYSTEMS AND METHODS FOR USE IN PULSE 
GENERATION," which is incorporated herein by reference. Circuitry for 

recharging a rechargeable battery of an implantable pulse generator using 

inductive coupling and external charging circuits are described in U.S. Patent 

Serial No. 11/109,114, entitled "IMPLANTABLE DEVICE AND SYSTEM FOR 

30 WIRELESS COMMUNICATION," which is incorporated herein by reference. An 
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example of a commercially available implantable pulse generator is the EON@ 
pulse generator available from Advanced Neuromodulation Systems, Inc.  

Although an implantable pulse generator is described according to some 

embodiments, other pulse generators could be similarly programmed. For 

5 example, an external trial stimulator may be programmed according to 

alternative embodiments.  

One or more stimulation leads 160 are electrically coupled to the pulse 

generating circuitry of pulse generator 150, e.g., through the electrical contacts 

of the header of pulse generator 150 or through a lead extension device. As 

10 shown in FIGURE 1, the two stimulation leads 160 are percutaneous stimulation 

leads, although any suitable type of stimulation lead can be employed. Examples 

of commercially-available stimulation leads are the Octrode@ percutaneous lead 

and the Lamitrode Tripole 8TM paddle lead available from Advanced 

Neuromodulation Systems, Inc. of Plano, TX. Electrical pulses from pulse 

15 generator 150 are conducted through the conductors of lead body of stimulation 

lead(s) 160 and to the electrodes of lead(s) 160. The electrodes of stimulation 

lead(s) 160 can be implanted to apply the electrical pulses to tissue at any 

suitable location within the patient's body, such as within the epidural space, at a 
subcutaneous location, at a deep brain location, adjacent to cortex, adjacent to 

20 peripheral nerve tissue, etc.  

As shown in FIGURE 1, controller 110 comprises input controls 111 for 

receiving input from the user and display 112 for displaying information to the 

user. In some embodiments, display 112 may alternatively or additionally 

implement "touch-screen" functionality to permit the user to provide input by 
25 contacting various locations of display 112. Controller 110 comprises circuitry 

(not shown) for communication with pulse generator 150. The circuitry may 

comprise wireless communication circuitry for communicating with pulse 

generator 150 after implantation into a patient. The circuitry may additionally 

include circuitry for conducting communications via a wire connection (e.g., with 

30 a "trial stimulator"). Controller 110 further comprises a processor (not shown) 

for controlling the operations of controller 110 and memory (not shown) for 
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storing data and software code. The memory need not be a single storage 

medium or device. As used herein, memory collectively refers to the various 

memory storage components of controller 110 (such as RAM, ROM, magnetic

media storage devices, solid-state storage, etc.). Also, controller 110 is depicted 

5 as a single device. In alternative embodiments, controller 110 could be 

implemented using software stored on a computer that is communicatively 

coupled to another device that conducts communications directly with pulse 

generator 150. The software stored in controller 110 enables the user to control 

implantable pulse generator 150 via display 112 and controls 111. Specifically, 
10 controller 110 may be employed by a clinician to program pulse generator 150.  

When used to initially program implantable pulse generator 150 or to 

subsequently revise such programming, the clinician selects values for a number 

of programmable parameters in order to define the stimulation therapy to be 

delivered to a patient. The clinician may select pulse amplitude, pulse width, 
15 pulse frequency, and electrode combinations. The clinician may also combine 

multiple sets of such stimulation parameters to define one or more "multi

stimulation set" programs, which are known in the art. The multi-stimulation set 

programs may allow pain in distinct regions of the body to be treated 

simultaneously, to permit differences in therapy to be delivered at different times 

20 of the day or for different patient activities, etc. Controller 110 preferably stores 

software code defining a number of interfaces to facilitate the selection of 

stimulation parameters and stimulation programs. The screens of the various 

interfaces are provided to the clinician via display 112 and the clinician inputs 

data relevant for the various screens using controls 111 and/or the touch-screen 

25 functionality of display 112. Upon selection of the respective stimulation 

parameters, controller 110 communicates the stimulation parameters to pulse 

generator 150 using suitable communication circuitry (preferably via a wireless 

RF signal) as is known in the art.  

In preferred embodiments, controller 110 stores software code that 

30 permits a clinician to test a number of electrode combinations in an efficient 

manner. The software enables the clinician to shift a locus of stimulation 
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longitudinally and laterally. For example, the clinician may attempt to relocate or 

move the locus of the stimulation rostrally along the spinal cord in order to 

change the perceived location of paresthesia in the patient. The clinician may 

relocate the locus of stimulation by selecting one or more graphical controls of a 

5 user interface. The software processes input from the user interface and 

automatically modifies the electrode polarities used to apply the stimulation 

pulses to nerve tissue in response to such input. As multiple movements 

(rostrally, caudally, left relative to midline, right relative to midline) are selected 

by the clinician, the software automatically applies different patterns of electrode 

10 polarities thereby providing respective incremental movements in the locus of 

stimulation.  

FIGURES 2A-2F depict a stimulation lead in which different electrode 

combinations 201-206 are applied to electrodes of the lead to gradually shift the 

locus of stimulation longitudinally in a direction parallel to the longitudinal axis of 

15 the lead. Each combination of electrode combinations 201-206 defines a unique 

locus of stimulation, i.e., every combination applied to a common or base 

location produces a different locus of stimulation. Any suitable reference point 

may be selected for the base position. For example, a lower left most electrode 

of the combination could be selected as the base location. Alternatively, a 

20 particular position of each could be selected to serve as the base location. The 

selection of the base location need only be applied consistently between 

combinations of the set. The selection of a base location only effects when 

movement of the base location must occur when traversing through the 

electrodes of a stimulation lead.  

25 FIGURE 2A depicts electrode combination 201 in which the locus of 

stimulation is applied in a "lowest" longitudinal position relative to the other 

electrode combinations 202-206. Electrode combination 201 depicts cathode 

201a present in the fourth electrode position (counting from the bottom of the 

lead) and anode 201b present in the fifth electrode position.  

30 FIGURE 2B depicts electrode combination 202 in which the locus of 

stimulation is shifted upwards relative to the locus of stimulation associated with 
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combination 201. In combination 202, cathode 202a is present in the fourth 

electrode position and anodes 202b and 202c are present in the fifth and sixth 

electrode positions. The presence of an additional anode (anode 202c) shifts 

some of the return current flow to anode 202c, which would otherwise return to 

5 the pulse generator via anode 202b, thereby effecting a shift in the locus of 

stimulation.  

FIGURE 2C depicts electrode combination 203 where another "upward" 

shift in the locus of stimulation is present. Electrode combination 203 includes 

cathode 203a at the fifth electrode position and anodes 203b and 203c at the 

10 third and fourth electrode positions. FIGURES 2D-2F depict electrode 

combinations 204, 205, and 206 with further "upward" shifts in the locus of 

stimulation as defined by (i) cathode 204a and anode 204b; (ii) cathode 205a 

and anodes 204b and 204c; and (iii) cathode 206a and anode 206b.  
Electrode combination 206 is the same as electrode combination 201 

15 except that electrode combination 206 is shifted upward along the stimulation 

lead by one electrode position. That is, electrode combination 206 comprises 

cathode 206a at the fifth electrode position and anode 206b in the sixth electrode 

position while electrode combination 201 comprises cathode 201a at the fourth 

electrode position and anode 201b at the fifth electrode position. As can be 

20 appreciated, at this point, further upward shifts may occur from electrode 

combination 206 by utilizing the other electrode combinations 202-205 shifted up 

by one electrode position relative to the positions shown in FIGURES 2B-2E. The 

process of successively applying the electrode combinations and shifting the base 

position of the combinations may occur as many times as permitted by the 

25 number of available electrodes on the stimulation lead. Of course, the same 

process may occur to move the locus of stimulation down relative to the 

orientation of the stimulation lead.  

Other electrode combinations may be employed according to alternative 

embodiments. FIGURES 3A-3H depict electrode combinations 301-308 in which 

30 seven unique electrode combinations are utilized to translate the locus of 

stimulation longitudinally along a column of electrodes. The set of seven unique 

9
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electrode combinations 301-308 differ from the set of five combinations in 

FIGURES 2A-2E in that combinations 303 and 304 include a high impedance 

electrode state between a cathode and an anode to provide additional resolution 

to the incremental changes in the loci of stimulation within the set.  

5 The locus of stimulation can also be shifted in a lateral manner by 
employing successive unique electrode combinations. FIGURES 4A-4H 

respectively depict electrode combinations 401-407 that gradually shift the locus 

of stimulation from left to right between two columns of electrodes formed by 
two stimulation leads.  

10 Representative embodiments preferably enable a clinician to move the 

locus of stimulation laterally and longitudinally along two adjacent columns of 

electrodes by defining a set of electrode combinations for such movement.  

FIGURE 5 depicts set 500 of electrode combinations that permit lateral and 

longitudinal movement of the locus of stimulation. Set 500 defines specific 

15 positional states such that the clinician may maneuver stimulation in all four 

directions from state to state. As shown in FIGURE 5, the electrode combinations 

of set 500 are indexed in a matrix type format. For each electrode combination 

shown in FIGURE 5, the first numerical index refers to the lateral position of the 

locus of stimulation and the second numerical index refers to the longitudinal 

20 position of the locus of stimulation. The electrode combinations shown in 

FIGURE 5 can be stored in controller 110 using any suitable data structure format 

and accessed by the software code of controller 110. Alternatively, the electrode 

combinations shown in FIGURE 5 can be defined within the programmable logic 

of the software code of controller 110.  
25 Suppose electrode combination (X,Y) is the current electrode combination.  

To move the locus of stimulation to the "right," electrode combination (X+1, Y) 
would be selected according to the indexing used in FIGURE 5. To move the 

locus of the stimulation "up," electrode combination (X, Y+1) would be selected.  

When an electrode combination reaches the boundary of the matrix, a 

30 subsequent electrode combination can be selected from the other side of the 

matrix (and, if necessary, the base location for the combination moved). For 
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example, if a downward movement is desired from electrode combination (1,1) 
electrode combination (1,5) would be selected.  

FIGURE 6 depicts set 600 of electrode combinations that permit lateral 

and longitudinal movement of the locus of stimulation. Set 600 differs from set 

5 500 in regard to the resolution in the shifts of the locus of stimulation. The 

greater amount of resolution is obtained by disposing high impedance electrode 

states between an anode and a cathode for certain electrode combinations.  

In preferred embodiments, software of controller 110 provides one or 

more interfaces that allow a clinician to move the locus of stimulation using a set 

10 of electrode combinations by selecting suitable graphical controls of the 

interface(s). FIGURE 7 depicts example interface 700 that permits a clinician to 

move the locus of stimulation according to one representative embodiment.  

Interface 700 comprises graphical control 701 that depicts the stimulation lead(s) 

available for use in applying stimulation to the patient. As shown in FIGURE 7, 
15 two eight-electrode percutaneous leads are available for use by the clinician.  

Preferably, interface 700 provides the ability to select from multiple leads and 

lead configurations (not shown). For example, in lieu of two separate stimulation 

leads, interface 700 (at the selection of the clinician) could display electrodes of a 

paddle-style lead. Interface 700 may also comprise conventional graphical 

20 controls such as amplitude control 702, pulse width control 703, and pulse 

frequency control 704.  

As shown in FIGURE 7, interface 700 comprises graphical control 705 that 

permits the clinician to move the locus of stimulation in a direction selected by 
the clinician. Suitable software code of controller 110, executable on the 

25 processor of controller 110, responds to a selection of graphical control 705 by (i) 
determining the current electrode combination, (ii) determining a successive 

electrode combination from a set of possible electrode combinations using the 

current electrode state and the selected direction of movement, (iii) determining 

whether a change in the base position of the electrode position is necessary; (iv) 

30 determining whether electrodes are available (on the leads) for the successive 

electrode combination (i.e., whether the current electrode state is at perimeter 

11
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location of the lead(s)); and (v) automatically apply the successive electrode 

combination if electrodes are available to accommodate the electrode 

combination.  

Some embodiments are advantageous for programming a single-source 

5 stimulation system. As used herein, a single source-stimulation stimulation is a 

stimulation system that provides a single output pulse at any given time. Some 

embodiments are advantageous for such systems, because some embodiments 

provide a methodology for a clinician to incrementally shift the locus of 

stimulation between electrodes without requiring multiple simultaneous 

10 stimulation pulses.  

In other embodiments, shifting of the locus of stimulation using different 

electrode combinations may be applied initially. After identifying multiple 

electrode combinations that possess loci of stimulation "close" to a desired loci, 
current "fractionalization" or "steering" may occur to further refine the locus of 

15 stimulation between such electrode combinations. For example, two closely

timed stimulation pulses on the identified electrode combinations may provide a 

time-domain summation to adjust the locus of stimulation. Alternatively, 
depending upon device capabilities, two simultaneous pulses may be applied to 

the identified electrode combinations. By utilizing different electrode 

20 combinations and, then, applying current fractionalization or steering, the 

programming process may occur in a more efficient manner. That is, the 

clinician may utilize the electrode combinations to more quickly identify an 

approximate "best" region for stimulation and then fine-tune stimulation within 

that region using pulse fractionalization or steering.  

25 In another embodiment, shifting of the loci of stimulation for respective 

stim sets of a multi-stim set program may occur by incrementally shifting 

respective sets of electrode polarities pertaining to the respective stim sets of the 

program. As used herein, a "stim set" refers to a set of parameters which define 

a pulse to be generated and how the pulse is to be delivered. Each stim set may 

30 define a pulse amplitude, a pulse width, (optionally a pulse delay), an electrode 

combination, etc. The multi-stim set program includes multiple such stim sets.  

12
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Execution of a multi-stim set program by a pulse generator involves repeatedly 

generating and delivering pulses in a successive manner for each stim set of the 

program. The generation of pulses in this manner may occur according to a 

program frequency.  

5 User interface 800 (shown in FIGURE 8) depicts electrode combinations 

801 and 802 on the electrodes of the stimulation leads. The clinician may "click" 

on or otherwise select one of the combinations 801 and 802 and, thereby, select 

one of the stim sets for adjustment. Preferably, user interface 800 depicts the 

selection by modifying the display of one or more of the combinations (e.g., the 

10 "selected" combination being displayed using various colors, the non "selected" 

combination(s) being displayed using different colors, shaded colors, and/or 

hatching, etc.). Also, user interface 800 preferably modifies the display of the 

pulse controls associated with the respective stim set upon such selection. After 

selection of a combination, the clinician may adjust the locus of stimulation for 

15 the respective stim set by using graphical control 705 as discussed above. The 

clinician may switch between the two combinations to move the respective loci of 

stimulation for the various stim sets as many times as deemed appropriate by the 

clinician.  
Although certain representative embodiments and advantages have been 

20 described in detail, it should be understood that various changes, substitutions 

and alterations can be made herein without departing from the spirit and scope 

of the appended claims. Moreover, the scope of the present application is not 

intended to be limited to the particular embodiments of the process, machine, 
manufacture, composition of matter, means, methods and steps described in the 

25 specification. As one of ordinary skill in the art will readily appreciate when 

reading the present application, other processes, machines, manufacture, 
compositions of matter, means, methods, or steps, presently existing or later to 

be developed that perform substantially the same function or achieve 

substantially the same result as the described embodiments may be utilized.  

30 Accordingly, the appended claims are intended to include within their scope such 
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processes, machines, manufacture, compositions of matter, means, methods, or 

steps.  
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WHAT IS CLAIMED: 

1. A method for assisting programming a single-source pulse 

generator to apply stimulation pulses to tissue of a patient using a controller 

5 device by a clinician, the method comprising: 

defining a set of unique electrode combinations in the controller device, 
each electrode combination of the set comprising at least one cathode and at 

least one anode, each electrode combination within the set providing a unique 

locus of stimulation for a single stimulation pulse applied at a base location 

10 relative to loci of stimulation of other electrode combinations of the set applied at 

the base location, the set of unique electrode combinations defining a two

dimensional range of multiple loci of stimulation along longitudinal and lateral 

directions; 

providing one or more user interfaces to the clinician to control pulse 

15 generation and delivery by the single-source pulse generator, the one or more 

user interfaces comprising one or more controls that enable the clinician to 

relocate a locus of stimulation; and 

processing input from the clinician related to relocation of a locus of 

stimulation, the processing comprising (i) automatically selecting an electrode 

20 combination from the set, and (ii) automatically modifying an electrode 

combination used by the single-source pulse generator to deliver electrical 

stimulation pulses to the selected electrode combination.  

2. The method of claim 1 further comprising: 

25 defining an initial base location for applying electrode combinations from 

the set.  

3. The method of claim 2 wherein the processing further comprises: 

15
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relocating the base location after applying an electrode combination 

possessing a first or last longitudinal location within the two-dimensional range of 

the set.  

5 4. The method of claim 1 wherein each electrode combination of the 

set corresponding to a common lateral position within the two-dimensional range 

possesses a common number of cathodes.  

5. The method of claim 1 wherein each electrode combination of the 

10 set comprises anode and cathode electrodes immediately adjacent to each other.  

6. The method of claim 1 wherein a subset of electrode combinations 

of the set comprises a high impedance state electrode immediately between at 

least one anode and at least one cathode.  

15 
7. The method of claim 1 wherein the single-source pulse generator is 

a trial stimulator.  

8. The method of claim 1 wherein the single-source pulse generator is 

20 an implantable pulse generator implanted within the patient.  

9. The method of claim 1 wherein the controller device communicates 

control signals to the pulse generator via a wired communication channel.  

25 10. The method of claim 1 wherein the controller device wirelessly 

communicates control signals to the pulse generator.  

11. A controller device for programming a single-source pulse generator 

to apply stimulation pulses to tissue of a patient, the controller device 

30 comprising: 

a processor for controlling operations of the controller device; 

16
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communication circuitry for communicating with the pulse generator; 

memory for storing data and software code; 

the memory storing a set of unique electrode combinations, each 

electrode combination of the set comprising at least one cathode and at least one 

5 anode, each electrode combination within the set providing a unique locus of 

stimulation for a single stimulation pulse applied at a base location relative to loci 

of stimulation of other electrode combinations of the set applied at the base 

location, the set of unique electrode combinations defining a two-dimensional 

range of multiple loci of stimulation along longitudinal and lateral directions; 

10 the memory storing first software code for providing one or more user 

interfaces to the clinician to control pulse generation and delivery by the single

source pulse generator, the one or more user interfaces comprising one or more 

controls that enable the clinician to relocate a locus of stimulation; and 

the memory storing second software code for processing input from the 

15 clinician related to relocation of a locus of stimulation, the processing comprising 

(i) automatically selecting an electrode combination from the set, and (ii) 

automatically modifying an electrode combination used by the single-source 

pulse generator to deliver electrical stimulation pulses to the selected electrode 

combination.  

20 

12. The controller device of claim 11 further comprising: 

defining an initial base location for applying electrode combinations from 

the set.  

25 13. The controller device of claim 12 wherein the processing further 

comprises: 

relocating the base location after applying an electrode combination 

possessing a first or last longitudinal location within the two-dimensional range of 

the set.  

30 
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14. The controller device of claim 11 wherein each electrode 

combination of the set corresponding to a common lateral position within the 

two-dimensional range possesses a common number of cathodes.  

5 15. The controller device of claim 11 wherein each electrode 

combination of the set comprises anode and cathode electrodes immediately 

adjacent to each other.  

16. The controller device of claim 11 wherein a subset of electrode 

10 combinations of the set comprises a high impedance state electrode immediately 

between at least one anode and at least one cathode.  

17. The controller device of claim 11 wherein the single-source pulse 

generator is a trial stimulator.  

15 
18. The controller device of claim 11 wherein the single-source pulse 

generator is an implantable pulse generator implanted within the patient.  

19. The controller device of claim 11 wherein the controller device 

20 communicates control signals to the pulse generator via a wired communication 

channel.  

20. The controller device of claim 11 wherein the controller device 

wirelessly communicates control signals to the pulse generator.  

18
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