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CROSS-REFERENCES TO RELATED APPLICATIONS

[8001] The present application is a Non-Provisional of and claims the benefit of priority of

U.S. Provisional Application No. 62/038,131 filed o August 15, 2.014; and 62/041,61 1 filed

August 25, 2014; the entire contents of which are incorporated herein by reference.

[0002] The present application is related to concurrently filed U.S. Non- Provisional Patent

Application Nos. [Arty. Docket No. 97672-00101 1US-947219], entitled "Devices and

Methods for Anchoring of Neurostimulation Leads"; [Attorney Docket

No. 97672-00121 1US-947564], entitled "Electromyographic Lead Positioning and

Stimulation Titration in a Nerve Stimulation System for Treatment of Overactive Bladder;"

[Attorney Docket No. 97672-00 122 1US-947566], entitled "Integrated

Electromyographic Clinician Programmer For Use With an Implantable Neurosfimulator"":

and [Attorney Docket No. 97672-001 23 1US-947224], entitled "Systems and

Methods for Neurostimulation Electrode Configurations Based on Neural Localization"; and

U.S. Provisional Application Nos. 62/101,666, entitled "Patient Remote and Associated

Methods of Use With a Nerve Stimulation System" filed on January 9, 2015; 62/101,884,

entitled "Attachment Devices and Associated Methods of Use With a Nerve Stimulation

Charging Device" filed on January 9, 2 5; 62/101,782, entitled "Improved Antenna and

Methods of Use For an Implantable Nerve Stimulator" filed on January 9, 2 5: and

62/191,134, entitled "Implantable Nerve Stimulator Having Internal Electronics Without

ASIC and Methods of Use" filed on July 10, 2015; each of which is assigned to the same

assignee and incorporated herein by reference in its entirety for all purposes.

BACKGROUND OF THE INVENTION

0003] Treatments with implanted neurostimulation systems have become increasingly

more common in recent years. While such systems have show promise in treating a number

of chronic conditions, effectiveness of treatment may vary considerably between patients and

viability of treatmeni can be difficult to determine before implantation. Although

conventional methods of implantation often utilize preliminary testing with temporary,



partly implanted neurostimulation systems to assess viability of treatment, such systems may

not provide an accurate representation of treatment with a fully implanted device. In

addition, such systems are often bulky, uncomfortable and limit patient mobility, such that

many patients elect not to receive a temporary system or a fully implanted system. In

addition, many such temporary partly implanted systems may not operate in the same manner

as their fully implanted counterparts due to differences between pulse generators or changes

in position of the neurostimulation leads during conversion. Therefore it is desirable to

provide methods and devices for providing trial treatment systems that provide a more

accurate representation of treatment, improve patient comfort and provide consistent

treatment outcomes as compared to fully implanted neurostimulation systems.

BRIEF SUMMARY OF THE INVENTION

[ 4] The present invention relates to neurostimulation treatment systems, and in

particular a neurostimulation treatment having a partly implanted neurostimulation lead

extending to an external pulse generator for conducting a trial neurostimulation treatment for

assessing viability of a fully implanted system. In one aspect, the system includes a partly

implanted neurostimulation ead that extends from one or more implanted neurostimulation

electrodes to an external pulse generator (EPG) supported in an adherent patch affixed to the

patient's skin. In certain embodiments, the EPG is sealed within a laminated flexible patch

adhered to the patient so as to allow the patient to partake in normal everyday activities,

including showering. The adherent patch may utilize a skin-compatible adhesive of sufficient

strength to maintain adherence for the duration of the trial period. In some aspects, the trial

period may be as little as 4-7 days, while in other aspects the trial period may extend two

weeks or more, typically about four weeks. The system may further use additional adherent

patches to seal the percutaneous incision through which the partly implanted lead extends and

to maintain a position of the lead extending outside the body and prevent migration of the

percutaneous portion of the lead. This is advantageous since often, during the trial period, the

anchor portion of the lead may not be deployed so as to allow adjustment of the

neurostimulation electrodes during the trial period.

In one aspect, a neurostimulation system includes an implantable neurostimulation

lead having one or more conductors disposed within a lead body, the one or more conductors

extending from a proximal end of the lead to one or more neurostimulation electrodes

disposed at or near a distal end of the lead; an EPG electrically coupleable to the implantable



lead, the pulse generator being electrically coupled with the one or more neurostimulation

electrodes when electrically coupled with the implantable lead, wherein the pulse generator is

configured to generate a plurality of electrical impulses for delivering a neurostimulation

treatment to a patient through the one or more neurostimulation electrodes when implanted at

a target location; and an adherent patch adapted to substantially cover the EPG and adhere to

a skin of the patient so as to support the EPG on the skin of the patient for a duration of a trial

period to assess efficacy of the neurostimulation treatment The adherent patch comprises a

flexible laminated patch, wherein the EPG is sealed within the laminated patch so as to be

water resistant. The adherent patch includes a skin- compatible adhesive and material so as to

be suitable for continuous adherence to the patient skin for the duration of the trial period,

which can be anywhere from 4 days to 4 weeks or more.

[ 0Θ6] n another aspect, the system may include a neurostimulation lead extension

connected at one end to the proximal end of the implantable neurostimulation lead and

coupleable with the EPG. The implantable neurostimulation lead is of a length suitable for

implantation within a fully implanted neurostimulation system without removal of the distal

portion from the target location after the trial period, wherein in the fully implanted

neurostimulation system, the implantable pulse generator is implanted in a lower back region.

The lead extension may of sufficient length to position the EPG patch in a desired location,

such a patient's abdomen. In one aspect, the lead extension may be coupled to the proximal

end of the ead by a connector. The connector may operate in a similar manner as the

interface on the IPG such that the lead can be disconnected from the lead e ension and

directly connected to the IPG during conversion to a permanent system.

[ 0 7] In certain aspects, the EPG is a modified version of the IPG such that they operate

in a similar manner in delivering electrical pulses to the neurostimulation pulses. The EPG is

typically smaller and/or lighter than the implantable p se generator such as by removing

certain components of the IPG, such as replacing wireless charging coils and associated

components of the IPG with a battery, or irtilizing lighter, thinner housing materials such that

the EPG is disposable. The EPG may be configured to be compatible with external control

devices used with the IPG to allow easy transition between the devices during conversion to a

permanently implanted system.

[0008] In another aspect, a neurostimulation system in accordance with aspect of the

invention includes an implantable lead having one or more conductors disposed within a lead



body, the one or more conductors extending from a proximal end of the lead to one or more

neurostimulation electrodes disposed at or near a distal end of the lead; an EPG coupled to

the proximal end of the implantable lead and sealed within an adherent patch attached to the

patient, typically in a lower abdominal region. The EPG is configured to generate a plurality

of electrical impulses to the implantable lead, the pulse generator being configured to

generate a plurality of electrical impulses for delivering a neurostimulation treatment to a

patient through the one or more neurostimulation electrodes when implanted at target

location; and an anchor coupled with the lead body just proximal of the electrodes.

[0009] η one aspect, the invention includes an anchoring body having a plurality of tines

disposed along the anchoring body. The plurality of tines are biased toward a deployed

position in which he tines extend laterally outward from the anchor body so as to engage

tissue sufficiently to inhibit axial displacement of the implanted lead. The tines are

constructed so as to be resihently deflectable toward the helical body during implantation so

as to fold inward toward the helical anchoring body when constrained by a delivery sheath to

facilitate delivery to the target location during implantation. Typically, during the trial

period, the sheath is disposed over the plurality of tines and the position of the

neurostimulation lead is maintained by the additional adherent patches covering the portion

of the lead extending outside the body to the EPG patch. This allows the lead position to be

altered as needed during the trial to determine the most suitable lead position for treatment

If the trial proves successful, then the outer sheath can be withdrawn and the tines deployed

so as to anchor the lead in position, after which the lead can be fully implanted along with an

IPG. Methods of providing a trial treatment with such devices are also provided herein.

[80 ] Further areas of applicability of the present disclosure will become apparent from

the detailed description provided hereinafter. t should be understood that the detailed

description and specific examples, while indicating various embodiments, are intended for

purposes of illustration only and are not intended to necessarily limit the scope of the

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic illustration of a trial neurostimulation system having a partly

implanted lead extending to an EPG patch adhered to the skin of the patient, in accordance

with aspects of the invention.



[80 2] FIG. 2 is an overview of the neurostimulation system of FIG. 1.

[80 3] FIG. 3 is a alternative configuration of a trial neurostimulation system, in

accordance with aspects of the invention.

[8014] FIG. 4 is yet another alternative configuration of a trial neurostimulation system, in

accordance with aspects of the invention.

[8015] FIG. 5 is a detail of the neurostimulation system in FIG. 3.

[8016] FIG. 6 is an overhead and side views of an example EPG patch, in accordance with

aspect of the invention.

[8017] FIGS. 7A-7B illustrate an example EPG patch, in accordance with aspects of the

invention.

[8018] FIG. 7C is an exploded view illustration of an example EPG patch, in accordance

with aspects of the invention.

[801 ] FIG. 8 schematically illustrates a use of a trial neurostimulation system utilizing an

EPG patch, in accordance with aspect of the invention.

[8028] FIGS 9- 0 illustrate methods of performing a trial neurostimulation therapy in

accordance with aspects of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[8021] Neurostimulation has been used for many years to treat a variety of conditions, from

chronic pain, to erectile dysfunction and various urinary dysfunctions. While

neurostimulation has proven effective in many applications, effective therapy often relies on

consistently delivering therapeutic activation by one o more neurosiimulation eiecirodes to

particular nerves or targeted regions with a pulse generator. In recent years, fully implantable

neurostimulation have become increasingly more commonplace. Although such implantable

systems provide patients with greaier freedom and mobility, the neurostimulation electrodes

of such systems are more difficult to adjust once they are implanted. The neurostimulation

electrodes are typically provided on a distal end of an implantable lead that is advanced

through a tunnel formed in a patient tissue.



[8022] FIG. schematically illustrates a use of a trial neurostimulation system utilizing a

EPG patch, in accordance with aspect of the invention. Such a trial neurostiniuiaiion system

can be used to assess viability of a fully implantable neurostimulation system. Implantable

neurostimulation systems can be used in treating patients with, for example, chronic, severe,

refractory neuropathic pain originating from peripheral nerves or various urinary and bowel

dysfunctions. Implantable neurostiniuiaiion systems can be used o either stimulate a target

peripheral nerve or the posterior epidural space of the spine. An implantable

neurostimulation system includes an implanted pulse generator, typically implanted in a

lower back region. In some embodiments, the pulse generator can generate one or more non-

ablative electrical pulses that are delivered to a nerve to control pain or cause some other

desired effect. In some applications, the pulses having a pulse amplitude of between 0-1,000

mA, 0-100 mA, 0-50 mA, 0-25 mA, and/or any other or intermediate range of amplitudes

may be used. One or more of the pulse generators can include a processor and/or memory

adapted to provide mstnictsons to and receive information from the other components of the

implantable neurostimulation system. The processor can include a microprocessor, such as a

microprocessor from Intel© or Advanced Micro Devices, Inc.©, or the like. An implantable

pulse generator may implement an energy storage feature, such as one or more capacitors or a

battery, and typically includes a wireless charging unit.

[0023] The electrical pulses generated by the pulse generator are delivered to one or more

nerves and/or to a target location via one or more leads that include one or more

neurostimulation electrodes at or near the distal end. The leads can have a variety of shapes,

can be a variety of sizes, and can be made from a variety of materials, which size, shape, and

materials can be dictated by the application or other factors. In some applications, the leads

may be implanted to extend along the spine or through one of the foramen of the sacrum,

such as shown in FIG. 1, such as in sacral nerve stimulation. In other applications, the leads

may be implanted i a peripheral portion of the patient's body, such as in the arms or legs,

and can be configured to deliver one or more electrical pulses to the peripheral nerve such as

may be used to relieve chronic pain.

[8024] One or more properties of the electrical pulses can be controlled via a controller of

the implanted pulse generator. In some embodiments, these properties can include, for

example, the frequency, strength, pattern, duration, or other aspects of the timing and

magnitude of the electrical pulses. These properties can include, for example, a voltage, a

current, or the like. This control of the electrical pulses can include the creation of one or



more electrical pulse programs, plans, or patterns, and in some embodiments, this can include

the selection of one or more pre-existing electrical pulse programs, plans, or patterns. In the

embodiment depicted in FIG. 1, the implantable neurostimulation system 0 includes a

controller in the implantable pulse generator having one or more pulse programs, plans, or

patterns and/or to select one or more of the created pulse programs, plans, or patterns.

[8025] Sacral nerve neuromodulation (SNM), also known as sacral nerve stimulation

(S S), is defined as the implantation of a permanent device that modulates the neural

pathways controlling bladder or rectal function. This policy addresses use of SNM in the

treatment of urinary or fecal incontinence, urinary or fecal nonobstructive retention, or

chronic pelvic pain in patients with intact neural innervation of the bladder and/or rectum.

[8026] Treatment using SNM, also known as SNS, is one of several alternative modalities

for patients with fecal or urinary incontinence (urge incontinence, significant symptoms of

urgency-frequency, or nonobstructive urinary retention) who have failed behavioral (e.g.,

prompted voiding) and/or pharmacologic therapies. Urge incontinence is defined as leakage

of urine when there is a strong urge to void. Urgency- frequency is an uncontrollable urge to

urinate, resulting in very frequent, small volumes and is a prominent symptom of interstitial

cystitis (also called bladder pain syndrome). Urinary reieniion is the inability to compieteiy

empty the bladder of urine. Feca incontinence can result from a variety of mechanisms,

including rectal wall compliance, neural pathways, nervous sy stem, and voluntary and

involuntary muscles. Incontinence is more common in women, often associated with

muscular and neural damage that may occur during vaginal child delivery.

[0027] The SNM device consists of an implantable pulse generator that delivers controlled

electrical impulses. This pulse generator is attached to wire leads that connect to the sacral

nerves, most commonly the S3 nerve root. Two external components of the system help

control the electrical stimulation. A patient remote control is kept by the patient and can be

used to turn the device on or off or to adjust stimulation intensity. A console programmer is

kept by the physician and used to adjust the settings of the pulse generator.

[8028] In a conventional approach, prior to implantation of the permanent device, patients

undergo an initial testing phase to estimate potential response to treatment. 'The first type of

testing developed was percutaneous nerve evaluation (PNE). This procedure is done under

local anesthesia, using a test needle to identify the appropriate sacral nerve(s). Once

identified, a temporary wire lead is inserted through the test needle and left in place for 4 to



7 days. This lead is connected to an external stimulator, which is carried by patients in their

pockei or on their belt. The results of this test phase are used to determine whether patients

are appropriate candidates for the permanent device. For example, for overactive bladder, if

patients show a 50 percent or greater reduction in symptom frequency, they are deemed

eligible for the permanent device.

[8029] The second type of testing is a 2-stage surgical procedure. In Stage 1, a quadripolar-

tined lead is implanted (stage 1). The testing phase can last as long as several weeks, and if

patients show a specified reduction in symptom frequency, they can proceed to Stage 2 of the

surgery, which is permanent implantation of the neuromodulation device. The 2-stage

surgical procedure has been used in various ways. These include its use instead of PNE, for

patients who failed PNE, for patients with an inconclusive PNE, or for patients who had a

successful PNE to further refine patient selection.

[8038] The permanent device is implanted under local or general anesthesia. An incision is

made over the lower back and the electrical leads are placed i contact with the sacral nerve

root(s). The wire leads are extended underneath the skin to a pocket incision where the pulse

generator is inserted and connected to the wire leads. Following implantation, the physician

programs the pulse generator to the optimal settings for that patient.

[8031] In the instance of bladder dysfunction, a trial period of sacral nerve

neuromodulation with either percutaneous nerve stimulation or temporarily implanted lead

may be considered medically necessary (at least for purposed of insurance coverage) in

patients that meet all of the following criteria: (1) a diagnosis of at least one of the following:

urge incontinence; urgency-frequency syndrome; non-obstructive urinary retention; and

overactive bladder, (2) there is documented failure or intolerance to at least two conventional

therapies (e.g., behavioral training such as bladder training, prompted voiding, or pelvic

muscle exercise training, pharmacologic treatment for at least a sufficient duration to fully

assess its efficacy, and/or surgical corrective therapy); (3) the patient is an appropriate

surgical candidate; and (4) incontinence is not related to a neurologic condition.

[Θ032] Permanent implantation of a sacral nerve neuromodulation device may be

considered medically necessary in patients who meet all of the following criteria: (1) all of

the criteria (1) through (4) in the previous paragraph are met; and (2) trial stimulation period

demonstrates at least 50% improvement in symptoms over a period of at least one week.



[8033] Other urinary/voiding applications of sacral nerve neuromodulation are

considered investigational, including but not limited to treatment of stress incontinence or

urge incontinence due to a neurologic condition, e.g., detrusor hyperreflexia, multiple

sclerosis, spinal cord injury, or other types of chronic voiding dysfunction. (See policy

description of sacral nerve neuromodulation/slimulation coverage provided by Blue Cross

Blue Shield available online at:

http://www.bchsms.^^^

php?&noprint^yes<&q3ath^%2Fpolicy%2Femed%2FSacra]_NeiTe_Stimu]atioii.htmf)

[8034] Studies have shown that trial conversion rates, which is the rate at which patients

convert a trial system to a permanently implanted system, are higher for Stage 1 trials than

for E For example, one study found that P E trials resulted in a trial conversion rate of

40-50%, while Stage 1 trials resulted in 70-90 % conversion, suggesting that Stage 1

generally provides a better indication of effectiveness of treatments. (See 1 Baster and Kim

(2010). Curr urol Rep).

[8035] In another conventional approach, a similar method is used in peripheral

neurostimulation (PNS) treatment systems. Generally, candidates for peripheral

neurosfimulation are assessed to determine their suitability for undergoing the PNS

procedure. Prior to the surgery, the patient will undergo pre-surgical testing tha includes

routine blood tests as well as neuropsychological evaluation. The PNS procedure itself is

typically performed in two separate stages. Each siage takes about one hour, and he patient

can go home the same day.

[ 36] In this aspect, Stage 1 involves implanting of trial electrodes, via small needles,

which are connected to an external pulse generator (EPG), typically worn on a belt of the

patient. A number of stimulation programs are administered over the next few days. If this

trial demonstrates a significant improvement in the patient's headache or facial pain,

permanent implantation can take place. In Stage 2, a new set of electrodes, the width of

angel-hair pasta, are implanted under the skin. These are connected to a smaller implantable

pulse generator implanted under the skin in the chest, abdomen, or back.

037] Among the drawbacks associated with these conventional approaches, is the

discomfort associated with wearing an EPG, the risk of infection, as well as the additional

procedures associated with removal of the implanted test leads and implantable of the

permanent leads in Stage 2. In addition, often the EPG provided is different than the IPG that



is eventually i plamed. Given that efficacy of treatment often relies on precise placement of

the neurostimulation electrodes at target tissue locations and consistent, repeatabie delivery of

neurostimulation therapy with the devices, the effectiveness of a trial period such as in PNE

and Stage 1 trial periods are not always indicative of effective treatment with a permanent

implanted system. In one aspect, since effectiveness of treatment in a trial period may rely,

in part, on a patient's subjective experience, it is desirable if the discomfort and

inconvenience of wearing an EPG by the patient can be minimized so that the patient can

resume ordinary daily activities without constant awareness of the presence of the EPG and

treatment system. This aspect can be of particular importance in treatment of urge-frequency,

overactive bladder and erectile dysfunction, where a patient's awareness of the device could

interfere with the patient's experience of symptoms associated with these conditions.

[0038] n one aspect, the invention allows for improved assessment of efficacy during trial

periods by providing a trial system having improved patient comfort so that patients can more

easily recognize the benefits and effectiveness of treatment. In another aspect, the trial

system provides a better indication of effectiveness of treatment by utilizing the same

implanted neurostimulation lead to deliver the therapy in the permanent system as was used

to deliver the therapy in the trial system and further reduces the trauma associated with

converting the trial system to the permanent system. In another aspect, the portions of the

EPG delivering the therapy are substantially the same as the IPG in the permanent system

such that the effects in permanent treatment should be more consistent with those seen in the

trial system.

[8039] In certain embodiments, the invention provides an EPG patch worn on a skin of the

patient so as to improve patient comfort. Optionally, the EPG used in Stage 1 may be smaller

than the IPG used in the corresponding Stage 2 so that the EPG can easily be supported by

and sealed against contamination by an adherent patch that covers the EPG. In one aspect,

the EPG is a modified version of the implantable IPG used in Stage 2. The IPG may be

modified by removal of one or more components, such as removal of a remote charging coil

with smaller battery and associated components. In addition, the EPG may use a thinner,

lighter housing than the IPG, since the EPG is not required to last for many years, such as the

IPG would be. The EPG therefore, may be configured to be disposable. These aspects allow

the EPG to be supported within a patch worn on a skin of the patient at a convenient location,

such as on the abdomen or side of the patient, as desired.



[8048] FIG. illustrates a example trial neurostimulation system 100 having an EPG

patch . As shown, the neurostimulation system is adapted to stimulate a ventral sacral

nerve root. The neurostimulation system 00 includes an implantable pulse generator (IPG)

implanted in a lower back region, from which a neurostimulation lead 20 extends through a

foramen of the sacrum to electrodes (not shown) disposed near the sacral ventral root. The

neu ostimulation lead 20 further includes an anchor 1 disposed on a dorsal side of the

sacrum. It is appreciated, however, that the anchor may be disposed on a ventral side of the

sacrum as well, or within the foramen itself. n one aspect, the EPG 40 is disposable and

discarded after the trial is complete. Typically, the trial may last anywhere f om 4 days to 8

weeks. Typically, an initial assessment may be obtained after 4-7 days and, if needed,

effectiveness of treatment may be examined after a few weeks, typically about 4 weeks. In

one aspect, the EPG 40 of the EPG patch is of a substantially similar design as the IPG

that would be implanted if the trial proves successful, expect one or more components are

removed to allow the EPG to be smaller in size and/or differing materials are used since the

device may be intended for one time use.

[8041] FIG. 2 illustrates a neurostimulation system 00, similar to that in FIG. 1, in more

detail. As can be seen, the neurostimulation lead 20 includes a plurality of neurostimulation

electrodes 30 at a distal end of the lead and an anchor 50 having a plurality of tines disposed

just proximal of the electrodes 30. Typically, the anchor is disposed near and proximal of the

plurality of electrodes so as to provide anchoring of the lead relatively close to the electrodes.

The EPG 40 is supported within an adherent patch 2 when attached to a skin of the patient.

In one aspect, the EPG 40 used in the trial period is smaller than the corresponding IPG tha

would be implanted in a permanent system. This is made possible by removal of components

that may not be necessary during a trial period or for an external device, for example the

wireless charging coils and associated components. The EPG 40 may utilize a battery

thereby allowing the device to be smaller and lighter so as to allow the EPG to be supported

by an adherent patch and worn by a patient with minimal discomfort.

[8042] In one aspect, additional adherent patches 6 may be used to cover and seal the

percutaneous incision in the skin of the patient through which the percutaneous portion of the

neurostimulation lead is inserted. The lead may be secured at the percirtaneous incision with

surgical tape 17 and further secured and sealed with an adherent patch covering the lead and

percutaneous incision. I this manner, the percutaneous incision can be sealed and protected

from contamination or infection and its position maintained by the additional adherent



patches 6. This configuration reduces the likelihood of infection and prevents movement of

the lead, both internal and external, such that the patient's awareness of the patch and lead is

minimized, thereby allowing the patient to resume relatively normal daily activities.

[ 43] n another aspect, since the EPG patch may be worn in a different location, such as

on the abdomen, than the PG would be implanted, to allow the IPG to use the same

percutaneous portion of the neurostimulation lead 20, the system may use a lead extension 22

coupled with the lead 20 by an external connector 21. The lead extension 22 may be

hardwired into the EPG so as to eliminate potential disconnection and allow the connection to

be sealed or encapsulated within the adherent patch so as to be water resistant or water proof.

This allows the patient to perform routine daily activities, such as showering without

removing the device. The length of lead 20 may be a suitable length for the permanently

implanted system, while the length of extension 22 allows the lead to EPG patch to be

positioned in a location that provide improved comfort and minimized interference with daily

activities.

[8044] FIG. 3 illustrates an alternate configuration in which the lead is sufficiently long to

allow the EPG patch 0 to be adhered to the patient's abdomen. This configuration is

advantageous as such placement allows the patient more mobility and freedom to resume

daily activities and does not interfere with sitting or sleeping. Excess lead can be secured by

an additional adherent patch 6, as shown by the center patch in FIG. 3. In one aspect, the

iead is hardwired to the EPG, while in another the lead is removable connected to the EPG

through a port or aperture in the top surface of the flexible patch 12. In one aspect, the EPG

patch is disposable such that the lead can be disconnected and used in a permanently

implanted system without removing the distal end of the lead from the target location. In

another aspect the entire system can be disposable and replaced with a lead and IPG.

[8045] In one aspect, the EPG unit may be wirelessly controlled by a patient remote in a

similar or identical manner as the IPG of permanently implanted system would be. The

physician or patient may alter treatment provided by the EPG through use of a portable

clinician unit and the treatments delivered are recorded on a memory of the device for use in

determining a treatment suitable for use in a permanently implanted system.

[8046] FIG. 4 illustrates an alternate configuration in which the lead 20 is connected to a

iead extension 2 1 through a connector 2 1 This allows the lead to be extended so that the

EPG patch can be placed on the abdomen. This also allows the lead 20 of a length suitable



for implantation in a permanent system to be used. This approach may utilize two

percutaneous incisions, the connector 1 provided in the first incision and the lead extensions

. extending through the second percutaneous incision, there being short tunneling distance

(about 0 cm) therebetween. This approach minimized movement of the implanted lead 20

during conversion of the trial system to a permanently implanted system. During conversion,

the lead extension 22 can be removed along with the connector 2 1 and the implanted lead 20

attached to an IPG that is placed permanently implanted in a location at or near the site of the

first percutaneous incision. In one aspect, the connector 1 may include a connector similar

in design to the conneci or on the IPG. This allows the proximal end of the lead 20 to be

coupled to the lead extension 22 through the connector 2. and easily detached and coupled to

the IPG during conversion to a permanently implanted system.

[0047] FIG. 5 illustrates a detailed view of an EPG patch adhered to the skin of the patient,

an additional adherent patch 16 disposed over the percutaneous incision through the lead

extends into the patient and another additional patch 16 covering a loop of excess lead, the

patch overlapping the first additional patch and the edge of the EPG patch 0 This

configuration is advantageous as it substantially covers and seals the EPG and the lead from

contamination and prevents accidental disconnection or migration of the lead by the patient,

and streamlines the external portions of the system so as to improve patient comfort and

allow patient's subjective experience to more closely match what the patient would

experience in a permanently implanted system.

10048] FIG. 6 illustrates an overhead view and side views of the EPG patch . I one

aspect, the EPG is smaller than the IPG in the corresponding fully implantable permanent

system. In certain embodiments, the outside width w 2) of the adherent patch 12 is between 2

and 5 inches, preferably about 2.5 inches, while the outside length (12) of the patch 2 is

between 3 and 6 inches, preferably abou 4 inches; the width of the EPG (wl) is between 0.5

and 2 inches, preferably about 1 inch, while the length ) is between 1 and 3 inches,

preferably about 2 inches; and the thickness (t) of the entire EPG patch is less than 1

inches, preferably 0.8 inches or ess. This design is considerably smaller than EPGs in

conventional systems and thus interferes less with the daily activities of the patient during the

trial period.

[0049] F IGS. 7A-7B illustrate perspective views of two example EPG patches 10. In FIG.

A, the top surface of the flexible laminated patch 2 provides access to a connection port 42



of the EPG encased inside the patch. The patch may further include an "on/off' button 44

with a molded tactile detail to allow the patient to turn the EPG on and off through the

outside surface of the adherent patch 12. The laminated surface of the patch 12 may also be

partly transmissive to light such that an LED "on" indicator can be visible through the patch

(the glow of the LED light can be seen to the right of the on/off button 44). The imderside of

the patch 4 is covered with a skin-compatible adhesive. The adhesive surface may be

configured with any adhesive or adherent material suitable for continuous adhesion to a

patient for the direction of the trial period. For example, a breathable strip having skin-

compatible adhesive would allow the patch 2 to remain attached to the patient continuously

for over a week, typically two weeks to four weeks, or even longer in FIG. 7B, the EPG of

the EPG patch is hardwired to the lead extension 22. This allows the entire lead extension 22

and EPG to be sealed, thereby improving the water resistance of the system. The advantages

associated with embodiments of the EPG patch described above include: disposability;

increased patient mobility, including the ability to shower; improved patient comfort; lower

infection of risk; and ess tunneling through tissues required. 'These aspects increase the

likelihood of trial period success and that patients will convert from the trial system to a

permanently implanted system.

[Θ05Θ] FIG. 7C is an exploded view illustration of an example EPG patch 300. As

illustrated, the EPG patch 300 can include a top surface of the patch 306 and a bottom surface

of the patch 4 which can be bonded together to encase an EPG 304. Either or both of the

top surface of the patch 306 and the bottom surface of the patch 314 can be replaceable and

removable, such that both parts are removably bound to each other. The bottom surface of the

patch 3 4 can further include a peel-off liner. The EPG 304 can be constructed of a thin

plastic housing forming a shell, having a EPG shell top 3 6 and an FiPG shell bottom 3 .

Within the shell of the EPG 304 one or more primary ceils 320 can be contained, which

individually or in combination can provide sufficient power for operation of the EPG 304 for

about 4 days of use. Further, the EPG 304 can include internal circuitry 322 for generating

pulses and other functionality.

[8051] FIG. 8 illustrates a schematic of a trial system 00, in accordance with aspect of the

invention, and a permanent system 200. As can be seen, each of the trial and permanent

system are compatible for use with a wireless clinician programmer and a patient remote.

The clinician programmer can be used in lead placement, programming and stimulation

control in each of the trial and permanent systems. In addition, each allows the patient to



control stimulation or monitor battery status with the patient remote. This configuration is

advaniageous as it allows for an almost seamless transition between he trial system and ihe

permanent system. From the patient's viewpoint, the systems will operate in the same

manner and be controlled in the same manner, such that the patient's subjective experience in

using the trial system more closely matches what would be experienced in using the

permanently implanted system. Thus, this configuration reduces any uncertainties the patient

may have as to how the system will operate and be controlled such that the patient will be

more likely to convert a trial system to a permanent system.

[8052] FIGS. 9-10 illustrate methods of treatment that may use an EPG patch in accordance

with aspect of the invention. The method of FIG. 9 includes steps of: advancing a

neurostimulation lead o a target location in a patieni, electrically connecting the lead to an

EPG and securing the EPG by adhering an adherent patch supporting the EPG to skin

surface of the patient (or optionally to securing the EPG to a belt worn by the patient) for a

trial treatment; performing one or more neurostimulation therapies with the EPG in a trial

treaiment to assess viability of treatment in the patient; remo ving the implanted trial lead and

replacing it with a permanently implanted lead, and connecting the permanent lead to the IPG

and implanting the neurostimulation lead and IPG entirely within the body lead entirely

within ihe patient; and performing therapy with ihe fully implanted system and IPG based on

the trial treatment performed with the EPG.

[8053] The method of FIG. 0 includes steps of: advancing a distal end of a

neurostimulation lead to a target location in a patient, electrically connecting the lead to an

FiPG through a lead extension and securing the EPG by adhering an adherent patch

supporting the EPG to a skin surface of the patient's skin (or optionally to securing the EPG

to a belt worn by the patient) for a trial treatment of limited duration; performing one or

more trial neurostimulation therapies with the partly implanted lead and attached EPG to

assess viability of treatment in the patient; removing the lead extension and electrically

coupling the neurostimulation lead with an IPG without removing the distal end of the lead

implanted at the target location and implanting the lead and IPG entirely within the patient;

and performing therapy with the fully implanted lead and attached IPG based on the trial

treatment performed with the EPG.

[8054] In the foregoing specification, the invention is described with reference to specific

embodiments thereof, but those skilled in the art will recognize that the invention is not



limited thereto. Various features and aspects of the above-described invention can be used

individually or jointly. Further, the invention can be utilized in any number of environments

and applications beyond those descr ed herein without departing from the broader spirit and

scope of the specification. The specification and drawings are, accordingly, to be regarded as

illustrative rather than restrictive. It will be recognized that the terms "comprising,"

"including," and "having," as used herein, are specifically intended to be read as open-ended

terms of art.



WHAT S CLAIMED IS:

A neurostimulation system comprising:

an implantable neurostimulation ead having one or more conductors disposed

within a lead body, the one or more conductors extending from a proximal end of the lead to one

or more neurostimulation electrodes disposed at or near a distal end of the lead;

an external pulse generator electrically coupleable to the implantable lead, the

pulse generator being electrically coupled with the one or more neurostimulation electrodes

when electrically coupled with the implantable lead wherein the pulse generator is configured to

generate a plurality of electrical impulses for delivering a neurostimulation treatment to a . patient

through the one or more neurostimulation electrodes when implanted at a target location; and

an adherent patch adapted to substantially cover the external pulse generator and

adhere to a skin of the patient so as to support the external pulse generator on the skin of the

patient for a duration of a trial period to assess efficacy of the neurostimulation treatment.

2 The system of claim L wherein the adherent patch comprises a flexible

laminated patch, wherein the external pulse generator is sealed within the laminated patch so as

to be water resistant.

3. The system of claim 1, wherein the adherent patch comprises a layer of a

skin-compatible adhesive and/or breathable tape having sufficient adhesive strength to support

the EPG on the skin of the patient continuously for the duration of the trial period.

4 The system of claim 3, wherein the duration of the trial period is at least

one week.

5. The system of claim 1, further comprising a neurostimulation lead

extension connected at one end to the proximal end of the implantable neurostimulation lead and

coupleable with the external pulse generator

6. The system of claim 5, wherein the implantable neurostimulation lead is of

a length suitable for implantation within a fully implanted neurostimulation system without

removal of the distal portion from the target location after the trial period, wherein in the fully



implanted neurostimulation system, the implantable pulse generator is implanted in a lower back

region.

7. The system of claim 5, wherein the lead extension connects to the

proximal end of the neurostimulation lead at a removable connector, wherein the lead extension

of sufficient length so as to position the patch supporting the external pulse generator at a desired

location on the patient while the distal end is positioned at the target location.

8. The system of claim 7, wherein desired location for placement of the patch

supporting the external pulse generator is skin surface region of the patient near the patient's

waistline.

9 The system of claim 7, wherein the lead extension is removably

coupieable with the external pulse generator while supported in the patch on the skin of the

patient.

10. The system of claim 7, wherein the lead extension is hardwired with the

external pulse generator while sealed within the adherent patch.

11. The system of claim 1 further comprising:

an implantable pulse generator adapted to deliver the neurostimulation therapy

through the implantable neurostimulation lead, wherein the external pulse generator is smaller

and/or lighter than the implantable pulse generator.

12. The system of claim 1 wherein the implantable pulse generator includes a

coil and associated components for wireless charging through the skin of the patient while

implanted, and wherein the external pulse generator is of a substantially similar configuration of

components as the implantable pulse generator but is modified to omit the coil and associated

components for wireless charging and to include a batter}' source.

3 The system of claim wherein the implantable pulse generator is

configured to operate while implanted for one or more years, while the external pulse generator

is configured to be disposable.



14. The system of claim further comprising an anchor coupled with the

lead body and having a plurality of tines extending from the helical body, wherein each of the

plurality of tines is biased toward a deployed configuration, wherein in the deployed

configuration, the plurality of tines extend laterally away from longitudinal axis when the helical

body is disposed thereon, and the plurality of tines are resilientiy deflectable toward a deliver}'

configuration in which the plurality of tines are folded inward toward the longitudinal axis to

facilitate deliver}' of the neurostimulation lead during implantation while the plurality of tines are

constrained by an outer sheath.

15. A method of delivering a neurostimulation treatment, the method

comprising:

implanting a distal end of a neurostimulation lead in a target location in a patient,

the distal end of the neurostimulation lead having one or more neurostimulation electrodes;

electrically coupling the neurostimulation lead to an external pulse generator;

securing the external pulse generator by coupling an adherent patch or a belt

supporting the external pulse generator to an outer skin surface of the patient;

performing one or more trial treatments with the partly implanted lead and

attached external pulse generator for a trial period;

replacing the partly implanted lead with a permanently implanted lead;

implanting an implantable pulse generator and connecting it to the permanently

implantable lead entirely within the patient; and

performing a neurostimulation treatment with the implanted lead and implantable

pulse generator based on the one or more trial treatments with the external pulse generator.

16. The method of claim 15, wherein the external pulse generator is smaller

than the implantable pulse generator.

17 The method of claim 15, further comprising:

powering the external pulse generator with an attached battery; and

powering the implantable pulse generator with a power storage unit, the power

storage unit being rechargeable through one or more wireless charging coils of the implantable

pulse generator.



8. The method of claim 15, wherem electrically coupling the

neurostimulation lead to the external pulse generator comprising attaching the external pulse

generator and lead through a lead extension and securing the external pulse generator comprises

coupling the adherent patch to a s dn surface of the patient.

19. The method of claim 5, further comprising:

securing the partly implanted lead in position with one or more additional

adherent pads covering the percutaneous incision through which the partly implanted lead

extends and/or excess lead and securing the one or more additional adherent patches to the

patient's skin.

20 The method of claim 15, wherein performing one or more trial treatments

comprises wirelessly communicating control instructions with a portable clinician programmer

unit and recording the trial treatments delivered on a memory of the clinician programmer.

2 1. The method of claim 20, wherein performing the neurostimulation with

the implantable pulse generator comprises wirelessly communicating control instructions with

the portable clinician programmer, wherein the control instructions are determined or selected

based on the trial treatments provided by the external pulse generator.
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