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(57) ABSTRACT

Percutaneous leads with laterally displaceable sections, and
associated systems and methods are disclosed. A device in
accordance with a particular embodiment includes a lead
body that in turn includes first, second and third percutaneous
portions. The first portion can carry an electrical contact, the
second portion can be spaced apart from the first portion, and
the third portion can be positioned between the first and
second portions along a deployment axis. The third portion
can have a stiffness in a direction transverse to the deploy-
ment axis that is less than a stiffness of both the first and
second portions transverse to the deployment axis, and a
diameter that is less than corresponding diameters of the first
and second portions.
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PERCUTANEOUS LEADS WITH LATERALLY
DISPLACEABLE PORTIONS, AND
ASSOCIATED SYSTEMS AND METHODS

TECHNICAL FIELD

[0001] The present disclosure is directed generally to per-
cutaneous leads with laterally displaceable portions, and
associated systems and methods.

BACKGROUND

[0002] Neurological stimulators have been developed to
treat pain, movement disorders, functional disorders, spastic-
ity, cancer, cardiac disorders, and several other medical con-
ditions. Implantable neurological stimulation systems gener-
ally have an implantable pulse generator and one or more
electrode leads that deliver electrical pulses to neurological
tissue or muscle tissue. For example, several neurological
stimulation systems for spinal cord stimulation (SCS) have
cylindrical leads that include a lead body with a circular
cross-sectional shape and one or more conductive rings
spaced apart from each other at the distal end of the lead body.
The conductive rings operate as individual electrodes. In
many cases, the SCS leads are implanted percutaneously
through a large needle inserted into the epidural space, with or
without the assistance of a stylet. One concern of such leads
is that the leads may not remain in the desired position after
being implanted. This is undesirable because, if the leads
migrate from the initial implantation site, the stimulation
provided by the electrodes may no longer be directed to the
appropriate target tissue. Accordingly, the efficacy of the
treatment can be significantly compromised.

[0003] Another type of stimulation lead is a paddle lead.
Paddle leads typically have a relatively flat body with elec-
trodes arranged on one side of the body. Paddle leads are
commonly used for cortical stimulation and SCS applica-
tions. Large paddle leads are desirable because they cover
more neurological structures and, in at least some cases, may
be more stable and less subject to migration than cylindrical
leads. However, large paddle leads are not well suited to
percutaneous implantation. As a result, large paddle leads are
often surgically implanted using highly invasive procedures
that are costly and can lead to patient complications.

[0004] One approach to addressing the potential for lead
migration is to provide structural reinforcement in one or
more portions of the lead, as disclosed in U.S. Pat. No. 7,146,
222. However, this approach is principally directed to brain
implants, and may not be effective for implantation at other
sites, including the spinal cord. Accordingly, there remains a
need for improved stimulation devices that resist migration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a schematic diagram of an implantable
spinal stimulation system having a lead body positioned at the
spine in accordance with an embodiment of the present dis-
closure.

[0006] FIG.2A is apartially schematic illustration of a lead
body configured in accordance with an embodiment of the
disclosure.

[0007] FIG. 2B is a partially schematic, transverse cross-
sectional illustration of a lead body taken substantially along
line 2B-2B of FIG. 2A.
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[0008] FIG. 2C is a partially schematic, transverse cross-
sectional illustration of a lead body having a diameter con-
figured in accordance with another embodiment of the dis-
closure

[0009] FIG. 3 is a partially schematic, axial cross-sectional
illustration of an embodiment of the lead body shown in FIG.
2A.

[0010] FIG. 4A is apartially schematic illustration of a lead
body placed at the lumbar region of a patient’s spine in accor-
dance with an embodiment of the disclosure.

[0011] FIG. 4B is a partially schematic, cross-sectional
illustration of the patient’s spine illustrating representative
locations of lead bodies in accordance with embodiments of
the disclosure.

[0012] FIG. 5 is a partially schematic illustration of a lead
body having an intermediate portion that includes a ribbon
cable in accordance with an embodiment of the disclosure.
[0013] FIG. 6 is a partially schematic illustration of a lead
body having an intermediate portion that includes a rein-
forced electrical link in accordance with an embodiment of
the disclosure.

[0014] FIG. 7 is partially schematic, isometric illustration
of'a bayonet device for releaseably securing a delivery device
to a lead body during percutaneous insertion, in accordance
with an embodiment of the disclosure.

DETAILED DESCRIPTION
A. Overview

[0015] Specific details of several embodiments of the dis-
closure are described below with reference to implantable
leads for stimulating neural structures, methods for implant-
ing leads, and methods for stimulating a target neural site of a
patient. Although selected embodiments are described below
with respect to stimulating the dorsal root and/or other
regions of the spinal column to control pain, the leads may in
some instances be used for stimulating other neurological
structures, and/or other tissue (e.g., muscle tissue). Several
embodiments can have configurations, components or proce-
dures different than those described in this section, and other
embodiments may eliminate particular components or proce-
dures. A person of ordinary skill in the relevant art, therefore,
will understand that the invention may have other embodi-
ments with additional elements, and/or may have other
embodiments without several of the features shown and
described below with reference to FIGS. 1-7.

[0016] A patient treatment device in accordance with a
particular embodiment includes a lead body having three
percutaneous portions. The percutaneous portions include a
first portion carrying an electrode and having a first diameter,
a second portion spaced apart from the first portion and hav-
ing a second diameter, and a third portion positioned between
the first and second portions along a deployment axis. The
third portion has a third diameter less than the first and second
diameters, and a stiffness in a direction transverse to the
deployment axis that is less than the stiffness of the first
portion transverse to the deployment axis, and less than a
stiffness of the second portion transverse to the deployment
axis. Accordingly, in particular embodiments, the reduced
diameter and reduced stiffness of the intermediate third por-
tion can provide strain relief and reduces the likelihood that
the first portion, which is typically located at or near the
stimulation site, will become displaced from the stimulation
site. For example, the intermediate portion can allow relative
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movement between the first portion located at the stimulation
site, and the second portion, which may be spaced apart from
the stimulation site. Such relative movement can occur when
the patient moves (e.g., bends or twists) in a certain manner.
[0017] In particular embodiments, the third portion
includes a flexible, electrical link that is coupled to the elec-
trode and is unsupported between the first and second por-
tions in a direction transverse to the deployment axis. The
electrical link can include, for example, an insulated wire or a
ribbon of insulated wires. In some cases, the third portion also
includes an axial reinforcing fiber arranged along the wire(s).
[0018] In still another particular arrangement, the lead
body includes a first axial aperture extending into the first
portion, and a second axial aperture extending through the
second portion. The delivery device can include a stylet that is
removably received in both the first and second apertures. The
first portion and the stylet can be releaseably coupled to each
other with a bayonet fitting, and can be separated from each
other via relative twisting and axial movement of the stylet
relative to the first portion.

[0019] Further aspects of the disclosure are directed to
methods for deploying a treatment device. A representative
method includes delivering a lead body into a patient’s body
so that a first portion of the lead body having a first diameter
and carrying an electrode is proximate to a spinal stimulation
site, a second portion of the lead body having a second diam-
eter is positioned radially outwardly from the first portion,
and a third portion of the lead body is positioned between the
first and second portions. The third portion can have a third
diameter less than both the first and second diameters. The
method can further include at least partially fixing the first
portion, the second portion, or both the first and second por-
tions to the patient’s body, while allowing the third portion to
accommodate relative movement between the first and sec-
ond portions.

[0020] In particular embodiments, the first portion of the
lead body can be positioned within the spinal canal, and the
second portion of the lead body can be positioned external to
the spinal canal. The electrode carried by the first portion can
be located in electrical communication with dorsal root neu-
rons, in a gutter along the spinal cord, or in a dorsal root entry
zone.

B. Overview of Embodiments of Implantable Neural
Stimulation Systems and Associated Methods

[0021] FIG. 1 schematically illustrates a representative
treatment system 100 for providing relief from chronic pain
and/or other conditions, arranged relative to the general
anatomy of a patient’s spinal cord 191. The system 100 can
include a pulse generator 101 implanted subcutaneously
within a patient 190 and coupled to a lead 109. The lead 109
caninclude alead body 110 that carries features for delivering
therapy to the patient 190 after implantation. The pulse gen-
erator 101 can be connected directly to the lead body 110 or
it can be coupled to the lead body 110 via a communication
link 102. As used herein, the term lead body includes any of
a number of suitable substrates and/or support members that
carry devices for providing therapy signals to the patient 190.
For example, the lead body 110 can include one or more
electrodes or electrical contacts that direct electrical signals
into the patient’s tissue to provide for patient relief. In other
embodiments, the lead body 110 can carry other devices that
direct electrical signals and/or other types of signals to the
patient 190.
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[0022] The pulse generator 101 can transmit signals to the
lead body 110 that up-regulate (e.g. stimulate) and/or down-
regulate (e.g. block) target nerves. Accordingly, the pulse
generator 101 can include a machine- (e.g., computer-) read-
able medium containing instructions for generating and trans-
mitting suitable therapy signals. The pulse generator 101
and/or other elements of the system 100 can include one or
more processors, memories and/or input/output devices. The
pulse generator 101 can include multiple portions, e.g., for
directing signals in accordance with multiple signal delivery
parameters, housed in a single housing (as shown in FIG. 1),
or in multiple housings. Representative signal delivery
parameters are disclosed in pending U.S. Provisional Appli-
cation No. 60/985,353, filed Nov. 5, 2007, assigned to the
assignee of the present application, and incorporated herein
by reference.

[0023] In some embodiments, the pulse generator 101 can
obtain power to generate the therapy signals from an external
power source 103. The external power source 103 can trans-
mit power to the implanted pulse generator 101 using elec-
tromagnetic induction (e.g., RF signals). For example, the
external power source 103 can include an external coil 104
that communicates with a corresponding internal coil (not
shown) within the implantable pulse generator 101. The
external power source 103 can be portable for ease of use.
[0024] Inanother embodiment, the pulse generator 101 can
obtain the power to generate therapy signals from an internal
power source, in addition to or in lieu of the external power
source 103. For example, the implanted pulse generator 101
can include a non-rechargeable battery or a rechargeable bat-
tery to provide such power. When the internal power source
includes a rechargeable battery, the external power source
103 can be used to recharge the battery. The external power
source 103 can in turn be recharged from a suitable power
source (e.g., conventional wall power).

[0025] In still further embodiments, an external program-
mer (not shown) can communicate with the implantable pulse
generator 101 via electromagnetic induction. Accordingly, a
practitioner can update the therapy instructions provided by
the pulse generator 101. Optionally, the patient may also have
control over at least some therapy functions, e.g., starting
and/or stopping the pulse generator 101.

[0026] FIG. 2A is a partially schematic, side elevation view
of'the lead body 110 configured in accordance with a particu-
lar embodiment. The lead body 110 can include a first or distal
portion 111a, a second or proximal portion 1115, and an
intermediate third portion 111¢ located between the first and
second portions 111a, 1115. The first portion 111a can carry
signal delivery electrodes 112, or other features configured to
deliver therapeutic signals to the patient. The second portion
1115 can include connection terminals 113 or other features
configured to facilitate communication with the implantable
pulse generator 101 (FIG. 1). The third portion 111¢ can
include a link, e.g., an electrical link 108 that provides signal
communication between the connection terminals 113 of the
second portion 1115 and the signal delivery electrodes 112 of
the first portion 111a.

[0027] The first portion 111a can include signal delivery
electrodes 112 that have an annular or ring shape and are
exposed at the outer circumferential surface of the first por-
tion 111a, as shown in FIG. 2A. In other embodiments, the
signal delivery electrodes 112 can have other configurations,
e.g., the electrodes 112 can have a flat or curved disc shape.
The first portion 111a can have an overall diameter D1 which
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is sized to allow the first portion 111a to pass through the
lumen of a delivery catheter or other delivery device. The first
portion 1114 can also include a first fixation device 1154 to
secure or at least partially secure the first portion 111a in
position at a target site. In a particular embodiment, the first
fixation device 1154 can include one or more tines, or an
annular cup that faces proximally (rightward as shown in FIG.
2A) to resist axial motion. In other embodiments, the first
fixation device 115a can include other features.

[0028] The second portion 1115 can include the connection
terminals 113 described above, and can have an overall diam-
eter D2. In a particular embodiment, the diameter D2 of the
second portion of 1115 can be approximately the same as the
diameter D1 of the first portion of 111a. The second portion
1114 can include a second fixation device 1155, for example,
one or more sutures 106 that secure or at least partially secure
the second portion 1115 in position. Each of the first and
second portions 111a, 1115 can include rounded, convex
external surfaces 105 (e.g., at the proximal end of the first
portion 111a and/or at the distal end of the second portion
1115) that are exposed to patient tissue and, due to the
rounded shapes of these surfaces, facilitate moving the lead
body 110 in the patient’s body.

[0029] The first portion 1114, the second portion 1115, and
the third portion 111¢ can be arranged along a deployment
axis A. The electrical link 108 can include one or more wires
114 connected between the signal delivery electrodes 112 at
the first portion 111a and the connection terminals 113 at the
second portion 1115. In an embodiment shown in FIG. 2A,
each of the individual wires 114 is independently insulated,
relatively thin, and movable relative to the other wires 114.
Accordingly, the third portion 111¢ can have a stiffness trans-
verse to the deployment axis A, (indicated by arrows T), that
is less than a corresponding stiffness of the first portion 111a
and/or the second portion 1115 in the same direction. In a
particular embodiment, the third portion 111c¢ is less stift (or
more flexible) than both the first portion 111a and the second
portion 1115. This arrangement can allow the first portion
111a and the second portion 1115 to be independently dis-
placed transversely relative to each other. For example, the
third portion 111¢ can be flexible enough to allow the second
portion 1115 to move without disturbing the position of the
first portion 111a. In a particular embodiment, the third por-
tion 111¢ includes no structures that extend axially the length
of'the third portion, other than the wires 114. For example the
third portion 111¢ need not include a shaft that disposed
around the wires 114, which is unlike existing leads. An
advantage of this arrangement is that it can further increase
the flexibility of the third portion 111¢ and reduce the likeli-
hood that motion of the second portion 1115 will cause the
first portion 111a to move.

[0030] In a particular embodiment, the third portion 111¢
has a diameter D3 that is less than the diameter D1 of the first
portion 111a, and/or less than the diameter D2 of the second
portion 1115. As shown in cross section in FIG. 2B, the
diameter D3 of the third portion 111¢ can be an envelope that
includes each of the wires 114 as they lie in position. Alter-
natively, as shown in FIG. 2C, the diameter D3 can be an
effective diameter corresponding to the minimal cross-sec-
tional area of the wires 114, assuming the wires 114 are
positioned in a compact (e.g., surface-to-surface) arrange-
ment. In either case, the diameter D3 can be significantly less
than the diameters D1 and D2 to facilitate the additional
flexibility of the third portion 111c¢ relative to the first portion
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111a and the second portion 1115. For example, the diameter
D3 can be one half, one quarter, or less than one quarter of the
diameters D1 and D2.

[0031] FIG. 3 is a cross-sectional illustration of the lead
body 110 positioned within a lumen 121 of a delivery catheter
120. As shown in FIG. 3, the first portion 111a can include a
first aperture 1164, and the second portion 1115 can include a
second aperture 1165. A delivery device 130 (e.g., a stylet)
passes entirely through the second aperture 1165 and into the
first aperture 116a. When the third portion 111c¢ includes
wires 114, the delivery device 130 can pass alongside, around
and/or through interstices between the wires 114. Accord-
ingly, the third portion 111c¢ in this embodiment need not
include a defined, axially-extending aperture.

[0032] Inoperation, the catheter 120 is positioned percuta-
neously within the patient, and the delivery device 130 is used
to push the lead body 110 through the catheter 120 and into
the patient. In particular embodiments, the lead delivery
device 130 can be temporarily secured to the lead body 110
during delivery, as described below with reference to FIG. 7.
The delivery device 130 is then removed by withdrawing it
through the first aperture 1164 and the second aperture 1165,
leaving the lead body 110 in place in the patient. The lead
body 110 can be secured to the patient using any of the
fixation devices 1154, 1155 described above with reference to
FIG. 2A.

[0033] FIG. 4A is a partially schematic illustration of the
lower portion of the patient’s spine, illustrating the lower
lumbar vertebrae. A lead body 110 in accordance with a
particular embodiment is shown in a representative percuta-
neously-delivered position at the spinal cord 191. In this
embodiment, the lead body 110 is positioned alongside the
spinal cord 191, with the first portion 111a located within the
spinal column 192, the second portion 1115 located outside
the spinal column 192, and the third portion 111¢ coupled
between the first portion 111« and the second portion 1115.
Accordingly, the first portion 111a can be positioned at a
target site for delivering stimulation signals to target neural
populations, and the second portion 1115 can be positioned in
or adjacent to muscle tissue, ligamentous tissue, and/or other
tissue and secured in place. As discussed above, the second
portion 1115 can be electrically connected directly to a pulse
generator 101, or it can be coupled to the pulse generator 101
with an intermediate communication link 102 (FIG. 1), such
as an extension. The second portion 1115 can be located
radially (e.g., laterally) outwardly from the first portion 111a
so that it is offset laterally from the spinal column 192 to
facilitate securing it to non-neural tissue. The third portion
111c can flex in a lateral or radial direction to accommodate
the radial offset of the second portion 1115 relative to the first
portion 111a. In addition, if/when the tissue adjacent the
second portion 1115 moves relative to the patient’s spinal
cord 191, as is likely to happen when the patient bends or
twists, the third portion 111¢ can accommodate such relative
movement due to its increased transverse flexibility.

[0034] The axial length of the first portion 111a can be
relatively short, e.g., just long enough to support the elec-
trodes 112 for providing the target electrical stimulation to the
target neural population. The length of the first portion 111a
can be less than that of conventional lead bodies so that the
first portion 111a may be secured in place without being
displaced by a bulky proximal portion. The isolation provided
by the third portion 111c¢ can facilitate this arrangement.
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[0035] FIG. 4Bisa cross-sectional illustration of the spinal
cord 191 and an adjacent vertebra 195 (based generally on
information from Crossman and Neary, “Neuroanatomy,”
1995 (publ. by Churchill Livingstone)), along with selected
representative locations for representative lead bodies 110
(shown as lead bodies 110a-110¢) in accordance with several
embodiments of the disclosure. The spinal cord 191 is located
between a ventrally located vertebral body 196 and the dor-
sally located transverse process 198 and spinous process 197.
Arrows V and D identify ventral and dorsal directions, respec-
tively. The spinal cord 191 itself is located within the dura
mater 199, which also surrounds portions of the nerves exit-
ing the spinal cord 191, including the dorsal roots 193 and
dorsal root ganglia 194. In a particular embodiment, a lead
body 110a can be positioned centrally in a lateral direction
(e.g., aligned with the spinal cord midline 189) to provide
signals directly to the spinal cord 191. In other embodiments,
the lead body can be located laterally from the midline 189.
For example, the lead body can be positioned proximate to the
dorsal root entry zone 188, or proximate to the dorsal root 193
(as indicated generally by lead body 1105), and/or proximate
to the dorsal root ganglion 194 (as indicated by lead body
110c¢). Other suitable locations for the lead body 110 include
the “gutter,” also located laterally from the midline 189 and
medially from the dorsal root ganglion 194. In general, for
locations off the midline 189, at least part of the first portion
111a may extend outwardly in a lateral direction, rather than
straight into or out of the plane of FIG. 4B. In still further
embodiments, the lead bodies may have other locations
proximate to the spinal cord 191 and/or proximate to other
target neural populations. In yet further embodiments,
devices having any of the characteristics described herein
may be used to direct signals to tissues outside the patient’s
nervous system. In each of the foregoing embodiments, the
first portion 111a of the lead body 110 can be positioned
epidurally (or subdurally) proximate to a target neural popu-
lation at the spinal cord 191 while the second portion 1115 is
positioned radially outwardly from the spinal cord 191, and
while the third portion 111¢ provides a flexible coupling
between the first and second portions.

[0036] FIG. 5 illustrates a lead body 110 having a third
portion 511 ¢ that includes an electrical link 508 configured in
accordance with another embodiment of the disclosure. In
this particular embodiment, the electrical link 508 includes
wires 514 that are not individually movable relative to each
other, as was the case in the arrangement discussed above
with reference to FIG. 2A. Instead, the wires 514 can be
arranged in a ribbon cable 517 or other composite structure
that fixes each of the wires 514 relative to each other. An
expected advantage of this arrangement is that it may be
easier to control the locations of the wires 514 when they are
fixed relative to each other. Conversely, an advantage of the
arrangement described above with reference to FIG. 2A is
that the ability of individual wires 114 to move relative to each
other can further increase the flexibility of the third portion
111c in the transverse direction T. Accordingly, the practitio-
ner can select the arrangement expected to produce the best
results for an individual patient.

[0037] FIG. 6 is a partially schematic, side elevation view
of'a lead body 110 having a third portion 611¢ configured in
accordance with still another embodiment. In this embodi-
ment, the third portion 611c¢ includes an electrical link 608
having multiple wires 614 and a transverse flexibility con-
trolled by one or more additional features. For example, the
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wires 614 can be bundled together so as not to move relative
to each other, and/or can further include a reinforcing fiber
618 that further controls lateral flexibility. In addition to and/
or in lieu of the reinforcing fiber 618, the third portion 611c¢
can include a casing 619 that surrounds the wires 614. The
casing 619 can also control lateral flexibility of the third
portion 611¢, while still providing the third portion 611¢ with
greater lateral flexibility than that of either the first portion
111a or the second portion 1115. As described above with
reference to FIG. 5, the practitioner can select an arrangement
suitable for a particular patient based on the expected level of
desired transverse flexibility.

[0038] Inany of the foregoing embodiments, the lead body
110 can be delivered percutaneously to the patient via a deliv-
ery device 130, as was discussed above with reference to FIG.
3. FIG. 7 is a partially schematic, isometric illustration of a
particular arrangement by which the delivery device 130 can
be releaseably secured to the first portion 111a of the lead
body 110 during implantation. In particular, the arrangement
can include a bayonet device 740 that facilitates the
releaseable connection. The bayonet device 740 can include a
bayonet receptacle 742 positioned in a distal end of the first
portion 111a, and a bayonet fitting 741 carried by the delivery
device 130. The bayonet receptacle 742 can include an entry
743 and a chamber 744 accessible viathe entry 743. The entry
743 can have a slot shape or other shape that corresponds to
the non-isodiametric shape of the bayonet fitting 741. The
chamber 744 can have a cylindrical shape that allows the
bayonet fitting 741 to be rotated about the deployment axis A
once inside the chamber 744. Accordingly, in operation, the
delivery device 130 can be secured to the first portion 111a by
positioning the bayonet fitting 741 as shown in FIG. 7, insert-
ing it through the entry 743 and into the chamber 744, and
rotating the delivery device 130 relative to the first portion
111a as indicated by arrow R1. For example, the delivery
device 130 can be rotated by 90°. In this orientation, the
bayonet fitting 741 cannot be removed from the first portion
111a by axial motion alone. Accordingly, the delivery device
130 can be moved axially forward or backward until the first
portion 111a has the desired axial position. Once the first
portion 111a has the desired axial position, the practitioner
can rotate the delivery device 130 in the opposite direction, as
indicated by arrow R2, and withdraw the bayonet fitting 741
from the bayonet receptacle 742. An expected advantage of
the foregoing arrangement when compared to conventional
stylet arrangements is that it can allow the practitioner to
move the first portion 111a both forward and backward dur-
ing the positioning task, without decoupling the delivery
device 130 from the first portion 111a.

[0039] From the foregoing, it will be appreciated that spe-
cific embodiments of the disclosure have been described
herein for purposes of illustration, but that various modifica-
tions may be made without deviating from the disclosure. For
example, the lead body portions 111a-111c¢ can have other
shapes that facilitate an offset and/or relative lateral move-
ment between the first portion 111a and the second portion
11154. Certain aspects of the disclosure described in the con-
text of particular embodiments may be combined or elimi-
nated in other embodiments. For example, the bayonet fitting
shown in FIG. 7 may be included with any of the devices
shown in FIGS. 1-6. Further, while advantages associated
with certain embodiments have been described in the context
of'those embodiments, further embodiments may also exhibit
such advantages, and not all embodiments need necessarily
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exhibit such advantages to fall within the scope of the inven-
tion. Accordingly, the disclosure can include other embodi-
ments not expressly shown or described above.

1-33. (canceled)

34. A patient treatment device, comprising:

a signal delivery device that includes a percutaneous por-
tion carrying a plurality of electrodes, the signal delivery
device having an aperture extending into the percutane-
ous portion, the aperture being coupled to a bayonet
receptacle, the bayonet receptacle including a chamber
and an entry positioned between the chamber and the
aperture, the entry and the chamber having different
cross-sectional shapes.

35. The device of claim 34 wherein the entry has a slot

shape.

36. The device of claim 34 wherein the entry has a non-
isodiametric shape.

37. The device of claim 34 wherein the chamber has a
cylindrical shape.

38. The device of claim 34, further comprising a stylet
having a bayonet fitting, the bayonet fitting having a cross-
sectional shape configured to be received in the entry and the
chamber of the bayonet receptacle.

39. The device of claim 38 wherein the percutaneous por-
tion and the stylet are elongated along a deployment axis, and
wherein the stylet is rotatable about the deployment axis
relative to the percutaneous portion between a secured posi-
tion and an unsecured position.

40. The device of claim 34 wherein the percutaneous por-
tion includes:

a first percutaneous portion carrying the plurality of elec-

trodes and having a first aperture, the first portion having

a first diameter;

a second percutaneous portion spaced apart from the first
portion and having a second aperture, the second portion
having a second diameter; and

a third percutaneous portion positioned between the first
and second portions along a deployment axis and having
a third diameter less than the first and second diameters,
the third portion having a stiffness in a direction trans-
verse to the deployment axis that is less than a stiffness
of'the first portion transverse to the deployment axis, and
less than a stiftness of the second portion transverse to
the deployment axis, the third portion including multiple
electrical signal paths between the second portion and
the electrodes of the first portion.

41. A neural stimulation system, comprising:

a lead body that includes:

a first percutaneous portion carrying a plurality of elec-
trodes, the first portion having a first aperture and a
bayonet receptacle, the bayonet receptacle including
an entry and a chamber, the entry having a non-iso-
diametric shape; and

a second percutaneous portion carrying a plurality of
connection terminals.

42. The neural stimulation system of claim 41 wherein the
first portion has a first diameter and the second portion has a
second diameter, the system further comprising a third per-
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cutaneous portion having a third diameter less than the first
diameter and the second diameter, the third portion including
an electrical link between the electrodes and the connection
terminals.

43. The neural stimulation system of claim 42 wherein the
first portion, the second portion and the third portion are
arranged along a deployment axis, and wherein the third
portion has a stiffness in a direction transverse to the deploy-
ment axis that is less than a stiffness of the first portion
transverse to the deployment axis, and less than a stiffness of
the second portion transverse to the deployment axis.

44. The neural stimulation system of claim 41, further
comprising a third percutaneous portion positioned between
the first portion and the second portion and including a plu-
rality of wires connected between individual electrodes and
corresponding connection terminals.

45. The neural stimulation system of claim 44 wherein the
third portion further includes a casing at least partially sur-
rounding the wires.

46. The neural stimulation system of claim 41, further
comprising a stylet having a bayonet fitting, the bayonet
fitting having a shape corresponding to the non-isodiametric
shape of the entry, and wherein the chamber comprises a
cylindrical shape, the bayonet fitting rotatable within the
chamber.

47. The neural stimulation system of claim 41, further
comprising a stylet having a bayonet fitting, the bayonet
fitting being configured to pass through the entry and rotate
within the chamber.

48. A patient treatment device, comprising:

apercutaneously implantable lead, the lead including a first

portion and a second portion, wherein the first portion
includes an electrode, a first aperture, and a bayonet
receptacle, wherein the second portion includes a sec-
ond aperture, and wherein the bayonet receptacle
includes an entry and a chamber, the entry having a
different cross-sectional shape than the chamber.

49. The patient treatment device of claim 48 wherein the
cross-sectional shape of the entry is non-isodiametric.

50. The patient treatment device of claim 48, further com-
prising a stylet configured to releasably couple to the first
portion, the stylet including a bayonet fitting having a cross-
sectional shape corresponding to the entry.

51. The patient treatment device of claim 48, further com-
prising a stylet having a slot-shaped bayonet fitting, the stylet
being configured to pass through the entry and rotatably
couple with the first portion.

52. The patient treatment device of claim 48 wherein the
second portion further includes a connection terminal,
wherein the lead further comprises a third portion, and
wherein the third portion includes a wire operably coupling
the connection terminal to the electrode.

53. The patient treatment device of claim 48, further com-
prising a third portion positioned between the first portion and
the second portion, the third portion having a reinforcing fiber
configured to control lateral flexibility.
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