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1000
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1002 Insert a target probe along a first path within a body such that a
N portion of the targetl probe is disposed adjacent a target iocation
within the body

1004
\ Optionally, stimulate electronically a nerve and/or 2 muscle with
the target probe

Insert an electronic implant along a second path within the body
1008 — such that a portion of the electronic implant is disposed adjacent
the {argst location, the second path different from the first path, the
inserting the elecironic implant performed when the target probe is
disposed adjacent the target iocation
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1022 Insert a target probe of a first member of an implant delivery
N device into a body via a first incision such that a portion of the
target probe is disposed adiscent a target location within the body

A

1024 Move a second member of the implant delivery device relative to
\ the first member such that a distal end portion of the second
meamber is moved from a reglen outside of the body 1o the target
logation within the body via a second incision

1026 3
\ Optionally, decouple the electronic implant from the distal end
portion of the second meamber of the implant delivery device

A
1098 Cptionaily, define an insertion passageway within the body, the
\ insertion passageway configured o receive the distal end portion
of the second member of the implant delivery device, a portion of a
center line of the insertion passageway being substantially normal
o a center line of the target probe
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device including a first portion and a sscond portion, the first
gorlion defining 8 lumen, the second portion defining a lumen

1044 ———| Insert a distal end portion of a target probe into the body via the
fumen of the first portion

1046
\ QOptionally, stimulate electronically a nerve andfor a muscle with
the target probe

048
\ Move the second portion of the target device relative o the first
partion of the target device

1050
\ Insert a distal end portion of an implant delivery member into the

body via the lumen of the second portion
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1062 insert a distal end portion of target probe into a body

1064 Insert an implant into the body

1068 Measure a distance between the distal end portion of the targst
TN prabea and the implant after the distal end portion of the target
probe and the implant are within the body

1068
\ Optionally, produce a textual indication associated with the
distance between the distal end portion of the target probe and the
implant.

1070
\ Optionally, produce an audible indication associated with the
distance between the distal end portion of the target probe and the
implant.

1072
—\ Move the implant within the body in response o the distance
measured

FIG. 28
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METHODS AND APPARATUS FOR
IMPLANTING ELECTRONIC IMPLANTS
WITHIN THE BODY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 11/972,402, entitled “Methods and Apparatus
for Implanting Electronic Implants within the Body,” filed
Jan. 10, 2008, which is incorporated herein by reference in its
entirety. This application is related to U.S. Pat. Nos. 8,082,
035 and 7,962,206, each entitled “Methods and Apparatus for
Implanting Electronic Implants within the Body,” each filed
Jan. 10, 2008, each of which is incorporated herein by refer-
ence in its entirety

BACKGROUND

[0002] The invention relates generally to medical devices
and procedures, and more particularly to apparatus and meth-
ods for implanting electronic implants within the body.
[0003] Electronic implants, such as, for example, electrical
stimulation leads and/or electrical sensing leads, are used in
various medical procedures. For example, some known elec-
tronic implants can be implanted within a patient’s body to
stimulate a response from a bodily organ or tissue, such as, for
example, the heart, a muscle group or the like. Some known
electronic implants can be implanted within a patient’s body
to sense a response from a bodily organ or tissue. Accord-
ingly, known electronic implants can be inserted into the
patient’s body in a known location and/or orientation (e.g.,
such that a portion of the implant is in electrical contact with
a nerve).

[0004] Known methods for implanting electronic implants
within a patient’s body can include first locating a desired
target tissue using an targeting probe and then inserting the
electronic implant adjacent the target tissue. Such known
methods can include inserting the electronic implant via a
passageway having a shallow angle relative to the skin surface
(i.e., a passageway that is offset from the skin surface by a
small angle). This method of insertion can be used, for
example, to ensure that there is sufficient bodily tissue depth
to maintain the position of the electronic implant when the
target tissue is located at a shallow depth below the skin
surface. Such known methods, however, often fail to accu-
rately position the electronic implant adjacent the target tis-
sue.

[0005] Thus, a need exists for improved methods and appa-
ratus for implanting electronic implants within a patient’s
body.

SUMMARY

[0006] Apparatus and methods for implanting electronic
implants within the body are described herein. In some
embodiments, an apparatus includes an implant delivery
device configured to deliver an implant into a body. The
implant delivery device includes a target member, an inser-
tion member and an electronic circuit system. The target
member has a distal end portion configured to be disposed
within the body adjacent a target location, which can be, for
example, a nerve, a muscle or the like. The insertion member
is movably coupled to the target member. A distal end portion
of the insertion member is configured to be disposed within
the body and selectively coupled to the implant. The elec-
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tronic circuit system is configured to produce an electronic
signal in proportion to a distance between the distal end
portion of the target member and the distal end portion of the
insertion member when the target member and the insertion
member are disposed within the body. In some embodiments,
the electronic signal is associated with an impedance between
the distal end portion of the target member and the distal end
portion of the insertion member. In other embodiments, the
electronic signal is associated with any other suitable elec-
tronic characteristic, such as for example, a resistance
between the distal end portion of the target member and the
distal end portion of the insertion member, a capacitance
between the distal end portion of the target member and the
distal end portion of the insertion member, and/or an induc-
tance between the distal end portion of the target member and
the distal end portion of the insertion member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIGS. 1-3 are schematic illustrations of a medical
device according to an embodiment of the invention in a first
configuration, a second configuration, and a third configura-
tion, respectively.

[0008] FIGS. 4-7 are front views of a medical device
according to an embodiment of the invention in a first con-
figuration, a second configuration, a third configuration, and
a fourth configuration, respectively.

[0009] FIGS. 8-10 are partial cross-sectional front views of
amedical device according to an embodiment of the invention
in a first configuration, a second configuration, and a third
configuration, respectively.

[0010] FIGS. 11-13 are front views of a medical device
according to an embodiment of the invention in a first con-
figuration, a second configuration, and a third configuration,
respectively.

[0011] FIGS. 14 and 15 are partial cross-sectional front
views of a medical device according to an embodiment of the
invention in a first configuration and a second configuration,
respectively.

[0012] FIGS. 16-18 are cross-sectional front views of a
medical device according to an embodiment of the invention
in a first configuration, a second configuration, and a third
configuration, respectively.

[0013] FIG. 19 is a cross-sectional front view of a medical
device according to an embodiment of the invention.

[0014] FIGS. 20 and 21 are schematic illustrations of a
medical device according to an embodiment of the invention
in a first configuration and a second configuration, respec-
tively.

[0015] FIG. 22 is a schematic illustration of a portion of a
medical device according to an embodiment of the invention.
[0016] FIGS. 23 and 24 are front views of a medical device
according to an embodiment of the invention in a first con-
figuration and a second configuration, respectively.

[0017] FIGS. 25-28 are flow charts of methods of inserting
an implant into a body according to embodiments of the
invention.

DETAILED DESCRIPTION

[0018] Insome embodiments, an apparatus includes a first
member and a second member operatively coupled to the first
member. The first member has a proximal end portion and a
distal end portion. The distal end portion of the first member
includes a target probe. The second member has a proximal
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end portion and a distal end portion. The distal end portion of
the second member is configured to be selectively coupled to
an electronic implant, such as, for example, a microstimula-
tor, an elongate implant, an electronic lead, an electrode,
and/or a sensor.

[0019] Insome embodiments, an apparatus includes a first
member and a second member movably coupled to the first
member. The first member has a target portion configured to
define a first passageway within a body. The first passageway
extends from a first insertion location to a target location
within the body. The second member is configured to define a
second passageway within the body when the target portion
of the first member is within the body. The second passage-
way, which is distinct from the first passageway, extends from
a second insertion location to the target location.

[0020] Insome embodiments, an apparatus includes a first
member and a second member movably coupled to the first
member. The first member has a target portion configured to
define a first passageway within a body. The first passageway
extends from a first insertion location to a target location
within the body. The second member has a distal end portion
and a proximal end portion. The distal end portion is config-
ured to define a second passageway within the body when the
target portion of the first member is within the body. The
second passageway, which is distinct from the first passage-
way, extends from a second insertion location to the target
location. The distal end portion is further configured to be
selectively coupled to an electronic implant such that the
second member can deliver the electronic implant from a
location outside of the body to the target location within the
body via the second passageway. The proximal end portion of
the second member includes an actuator configured to selec-
tively decouple the distal end portion of the second member
from the electronic implant.

[0021] In some embodiments, an apparatus includes an
implant delivery device configured to deliver an electronic
implant into a body. The implant delivery device includes a
target portion and an insertion portion, and has a first con-
figuration and a second configuration. The target portion of
the implant delivery device is configured to be disposed
within the body and convey an electrical signal between a
target location within the body and an electrical device dis-
posed outside of the body when the implant delivery device is
in the first configuration. A distal end portion of the insertion
portion is configured to be disposed outside of the body when
the implant delivery device is in the first configuration. The
distal end portion of the insertion portion is configured to be
disposed within the body at the target location when the
implant delivery device is in the second configuration. In
some embodiments, for example, the distal end portion of the
insertion portion is configured to be selectively coupled to the
electronic implant.

[0022] In some embodiments, an apparatus includes an
elongate member and a target device. The elongate member is
configured to be selectively coupled to an electronic implant,
such as, for example, a microstimulator, an elongate implant,
an electronic lead, an electrode, and/or a sensor. The target
device includes a first portion and a second portion. The first
portion of the target device defines a lumen configured to
receive at least a portion of a target probe, which can, for
example, electrically stimulate at least one of a nerve or a
muscle when the target probe is within the body. The second
portion of the target device defines a lumen configured to
receive at least a portion of the elongate member. The second
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portion of the target device is configured to move relative to
the first portion of the target device between a first position
and a second position. A portion of a center line of the lumen
of'the first portion and a portion of a center line of the lumen
of the second portion define a first angle when the second
portion of the target device is in the first position. The portion
of the center line of the lumen of the first portion and the
portion of the center line of the lumen of the second portion
define a second angle when the second portion of the target
device is in the second position. The second angle is different
than the first angle.

[0023] In some embodiments, a method includes inserting
a target probe along a first path within a body such that a
portion of the target probe is disposed adjacent a target loca-
tion within the body. The target location can be, for example,
a portion of a nerve, a muscle or the like. An electronic
implant is inserted along a second path within the body such
that a portion of the electronic implant is disposed adjacent
the target location within the body. The second path is differ-
ent from the first path. The electronic implant is inserted when
the target probe is disposed adjacent the target location within
the body.

[0024] In some embodiments, a method includes inserting
atarget probe of a first member of an implant delivery device
into a body via a first incision such that a portion of the target
probeis disposed within the body adjacent a target location. A
second member of the implant delivery device is moved rela-
tive to the first member such that a distal end portion of the
second member is moved from a region outside of the body to
the target location within the body via a second incision. The
second incision is physically distinct from the first incision.
The distal end portion of the second member is selectively
coupled to an electronic implant. In some embodiments, the
method further includes decoupling the electronic implant
from the distal end portion of the second member after the
second member of the implant delivery device is moved.
[0025] Insome embodiments, a method includes engaging
a target device with an outer surface of a body. The target
device includes a first portion and a second portion. The first
portion defines a lumen and the second portion defines a
lumen. A distal end portion of a target probe is inserted into
the body via the lumen of the first portion. The second portion
of'the target device is moved relative to the first portion of the
target device. In some embodiments, for example, the second
portion of the target device can be rotated within an opening
defined by the first portion of the target device. A distal end
portion of an implant delivery member is inserted into the
body via the lumen of the second portion. In some embodi-
ments, for example, the distal end portion of the implant
delivery member is selectively coupled to an electronic
implant and the method can further include decoupling the
distal end portion of the implant delivery member and the
electronic implant.

[0026] In some embodiments, an apparatus includes an
implant delivery device configured to deliver an implant into
abody. The implant delivery device includes a target member,
an insertion member and an electronic circuit system. The
target member has a distal end portion configured to be dis-
posed within the body adjacent a target location, which can
be, for example, a nerve, a muscle or the like. The insertion
member is movably coupled to the target member. A distal
end portion of the insertion member is configured to be dis-
posed within the body and selectively coupled to the implant.
The electronic circuit system is configured to produce an
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electronic signal in proportion to a distance between the distal
end portion of the target member and the distal end portion of
the insertion member when the target member and the inser-
tion member are disposed within the body. In some embodi-
ments, the electronic signal is associated with an impedance
between the distal end portion of the target member and the
distal end portion of the insertion member. In other embodi-
ments, the electronic signal is associated with any other suit-
able electronic characteristic, such as for example, a resis-
tance between the distal end portion of the target member and
the distal end portion of the insertion member, a capacitance
between the distal end portion of the target member and the
distal end portion of the insertion member, and/or an induc-
tance between the distal end portion of the target member and
the distal end portion of the insertion member.

[0027] In some embodiments, an apparatus includes an
implant delivery device configured to deliver an implant into
abody. The implant delivery device includes a target member,
an insertion member and position indicator. The target mem-
ber has a distal end portion configured to be disposed within
the body adjacent a target location. The insertion member is
movably coupled to the target member. A distal end portion of
the insertion member is configured to be disposed within the
body and selectively coupled to the implant. The position
indicator is configured to indicate a position of the distal end
portion of the target member relative to the distal end portion
of the insertion member when the target member and the
insertion member are disposed within the body. In some
embodiments, for example, the position indicator includes a
first portion and a second portion. The first portion is coupled
to the target member and includes a plurality of graduated
markings. The second portion is coupled to the insertion
member and includes a pointer configured to move relative to
the graduated markings of the first member.

[0028] In some embodiments, a method includes inserting
a distal end portion of a target probe into a body. An implant
is inserted into the body. A distance between the distal end
portion of the target probe and the implant is measured after
the distal end portion of the target probe is inserted and the
implant is inserted. The implant is moved within the body in
response to the measuring.

[0029] In some embodiments, a method includes inserting
a distal end portion of a target probe into a body using an
implant delivery device via a first incision. An implant is
inserted into the body using the implant delivery device via a
second incision. The second incision is physically distinct
from the first incision. A distance between the distal end
portion of the target probe and the implant is measured after
the distal end portion of the target probe is inserted and the
implant is inserted. The implant is moved within the body in
response to the measuring.

[0030] As used in this specification, the words “proximal”
and “distal” refer to the direction closer to and away from,
respectively, an operator (e.g., surgeon, physician, nurse,
technician, etc.) who would use a medical device or a thera-
peutic device during a procedure. For example, the end of a
medical device first to contact and/or be inserted into the
patient’s body would be the distal end, while the opposite end
of the medical device (e.g., the end of the medical device
being operated by the operator or the end of the medical
device last to be inserted into the patient’s body) would be the
proximal end of the medical device.

[0031] The term “parallel” is used herein to describe a
relationship between two objects (e.g., a first tubular member,
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a second tubular member, a lumen or the like) and/or the
geometric constructions defined by two objects (e.g., a lon-
gitudinal axis) in which the two objects and/or the two geo-
metric constructions are substantially non-intersecting if they
extend substantially to infinity. For example, as used herein in
the context of geometrical constructions, when a planar sur-
face (i.e., a two-dimensional surface) is said to be parallel to
a line (e.g., a longitudinal axis), every point along the line is
spaced apart from the nearest portion of the planar surface by
a substantially equal distance. Similarly, as used herein in the
context of two objects, a first object (e.g., a first tubular
member) is said to be parallel to a second object (e.g., a
second tubular member) when a longitudinal axis of the first
object and a longitudinal axis of the second object do not
intersect if they were extended to infinity. Two objects and/or
geometric constructions are described herein as being “par-
allel” or “substantially parallel” to each other when they are
nominally parallel to each other, such as for example, when
they are parallel to each other within a tolerance. Such toler-
ances can include, for example, manufacturing tolerances,
measurement tolerances or the like.

[0032] The term “normal” is used herein to describe a rela-
tionship between two objects (e.g., a first tubular member, a
second tubular member, a lumen or the like) and/or the geo-
metric constructions defined by two objects (e.g., a longitu-
dinal axis, a planar surface or the like) in which the two
objects and/or the two geometric constructions intersect at an
angle of approximately 90 degrees within at least one plane.
For example, as used herein in the context of two objects, a
first object is said to be normal to a second object when a
longitudinal axis of the first object and a longitudinal axis of
the second object intersect at an angle of approximately 90
degrees within a plane.

[0033] The terms “member” and “device” as used herein
can refer to either a single item or multiple items that coop-
eratively perform one or more functions. For example, as used
herein, a member can include a single component or can be
constructed from multiple components coupled together.
More particularly, when a member includes a single compo-
nent, the single component can be, but is not necessarily,
monolithically constructed from a single material. When a
member is constructed from multiple components, in some
embodiments, the various components can move relative to
each other. Conversely, in other embodiments, the various
components from which the member is constructed can be in
a fixed position relative to each other whether or not mono-
lithically formed.

[0034] The term “electronic implant™ as used herein can
refer to either an implant including active electronic circuitry
or an implant including a passive portion of an electronic
circuit system. For example, as used herein, an electronic
implant can include active devices, such as microstimulators,
amplifiers, power supplies, sensors or he like. An electronic
implant can also include passive devices, such as passive
leads, wires, or the like.

[0035] FIGS. 1-3 are schematic illustrations of a medical
device 100 according to an embodiment of the invention in a
first configuration, a second configuration, and a third con-
figuration, respectively. The medical device 100 includes a
target member 110 and an insertion member 140. The target
member 110 has a proximal end portion 112 and a distal end
portion 113. The distal end portion 113 includes a target probe
114 configured to locate a target tissue T within the body B.
For example, in some embodiments, the target probe 114 can
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be an electronic stimulating probe having an exposed elec-
trode configured to stimulate a muscle, a nerve or the like
and/or receive an electronic signal from a muscle, nerve or the
like to locate the target tissue T.

[0036] The insertion member 140 has a proximal end por-
tion 142 and a distal end portion 143. The distal end portion
143 of the insertion member 140 is selectively coupled to an
implant 102. The selective coupling of the distal end portion
143 of the insertion member 140 and the implant 102 can be
accomplished by any suitable means, such as, for example, a
mechanical coupling (e.g., an interference fit, detents, a
threaded coupling, or the like), an electronic coupling (e.g., a
magnetic coupling), a chemical bond, a hydraulic coupling
and/or a pneumatic coupling (e.g., a vacuum coupling). The
implant 102 can be an electronic implant, such as, for
example, a microstimulator, an elongate implant, an elec-
tronic lead, an electrode, a power supply, an amplifier and/or
a sensor. Although the implant 102 is shown as being coupled
to the distal-most portion of the insertion member 140, in
other embodiments, the implant 102 can be selectively
coupled in any suitable location along the distal end portion
143 of the insertion member 140.

[0037] The proximal end portion 142 of the insertion mem-
ber 140 is rotatably coupled to the proximal end portion 112
of the target member 110 at a coupling joint 165. The cou-
pling joint 165 can include, for example a pin, a ball and
socket joint, a hinge or the like. In this manner, the insertion
member 140 can rotate relative to the target member 110
about the coupling joint 165. Said another way, the proximal
end portion 142 of the insertion member 140 can rotate about
an axis substantially normal to a longitudinal axis of the target
member 110. Moreover, in some embodiments, such as, for
example, those embodiments in which the coupling joint 165
is a ball and socket joint, the proximal end portion 142 of the
insertion member 140 can rotate about the longitudinal axis
of'the target member 110. In this manner, as described inmore
detail herein, the proximal end portion 142 of the insertion
member 140 can be rotated to allow for multiple locations of
the insertion I,.

[0038] As shown in FIG. 1, the medical device 100 can be
placed in the first configuration by inserting the distal end
portion 113 of the target member 110 into the body B through
a first incision I, in the skin S. The distal end portion 113 is
inserted via a first passageway P, such that the distal tip 116
of'the target probe 114 is adjacent the target tissue T. In some
embodiments, the distal tip 116 of the target probe 114 is
configured to pierce, dilate and/or displace bodily tissue to
define the first passageway P, to locate the target tissue T. Said
another way, when the medical device 100 is in the first
configuration, the distal tip 116 of the target probe 114 is
positioned at a predetermined location (e.g., proximate a par-
ticular anatomical structure, at a desired depth or the like)
within the patient’s body B. Although the distal tip 116 of the
target probe 114 is shown as being adjacent the target tissue T,
in other embodiments, the target member 110 can be inserted
such that the distal tip 116 of the target probe 114 is within the
body B at a depth greater than a depth of the target tissue T.
Said another way, in some embodiments, the target member
110 can be inserted such that the a portion of the target probe
114 other than the distal tip 116 is adjacent the target tissue T.
[0039] When the medical device 100 is in the first configu-
ration, the distal end portion 143 of the insertion member 140
is coupled to the implant 102. Additionally, the insertion
member 140 is in a first position relative to the target member
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110 such that the distal end portion 143 of the insertion
member 140 is disposed outside of the body B. Similarly
stated, when the medical device 100 is in the first configura-
tion, the insertion member 140 is angularly offset from the
target member 110 by a first angle ¢, . In some embodiments,
the medical device 100 can be maintained in its first configu-
ration by a ratchet mechanism, a detent, a biasing member, a
locking mechanism or the like.

[0040] When the distal tip 116 of the target probe 114 is
adjacent the target tissue T, the insertion member 140 can be
rotated relative to the target member 110 as shown by the
arrow AA in FIG. 2. In this manner, the medical device 100
can be moved between the first configuration and the second
configuration. When the medical device 100 is in the second
configuration, the insertion member 140 is in a second posi-
tion relative to the target member 110 such that the distal end
portion 143 of the insertion member 140 is disposed within
the body B. Similarly stated, when the medical device 100 is
in the second configuration, the insertion member 140 is
angularly offset from the target member 110 by a second
angle a,. In some embodiments, the medical device 100 can
be maintained in its second configuration by a ratchet mecha-
nism, a detent, a biasing member, a locking mechanism or the
like. Similarly, in some embodiments, the movement of the
insertion member 140 relative to the target member 110 can
be limited by a mechanical stop, a detent, a locking mecha-
nism, a ratchet mechanism or the like. In this manner, the
movement of the insertion member 140 relative to the target
member 110 can be controlled to prevent the distal end por-
tion 143 of the insertion member 140 from overshooting (i.e.,
moving past) the target tissue T and/or the distal tip 116 of the
target probe 114.

[0041] When the medical device 100 is moved between the
first configuration (FIG. 1) and the second configuration
(FIG. 2), the distal end portion 143 of the insertion member
140 is inserted into the body B through a second incision I, in
the skin S. The distal end portion 143 of the insertion member
140 is moved within the body B via a second passageway P,
such that the distal end portion 143 of the insertion member
140 is adjacent the target tissue T and/or the distal tip 116 of
the target probe 114. Said another way, when the medical
device 100 is moved between the first configuration and the
second configuration, the insertion member 140 is moved
relative to the target member 110 between the first position
and the second position such that the distal end portion 143 of
the insertion member 140 is moved from a region outside of
the body to a region within the body B. Moreover, when the
medical device 100 is moved between the first configuration
and the second configuration, the distal end portion 143 ofthe
insertion member 140 remains coupled to the implant 102.
Accordingly, when the medical device 100 is moved between
the first configuration and the second configuration, the
implant 102 is moved from a region outside of the body to a
region within the body B.

[0042] Insome embodiments, the distal end portion 143 of
the insertion member 140 is configured to pierce, dilate and/
or displace bodily tissue to define the second passageway P,.
For example, in some embodiments, the distal end portion
143 ofthe insertion member 140 can include a tapered tip (not
shown in FIGS. 1-3). In other embodiments, a distal portion
of'the implant 102 can extend from the distal end portion 143
of the insertion member and be configured to pierce, dilate
and/or displace bodily tissue to define the second passageway
P,.
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[0043] Asshown in FIG. 2, the first passageway P, extends
along a substantially linear path from the first incision [, to a
region within the body B adjacent the target tissue T.
Although the first passageway P, is shown as being substan-
tially linear, in other embodiments, the first passageway P,
can be of any suitable shape. Similarly, the second passage-
way P, extends along a curved path from the second incision
1, to a region within the body B adjacent the target tissue T.
Although the second passageway P, is shown as being
curved, in other embodiments, the second passageway P, can
be of any suitable shape. Moreover, the second incision 1, is
physically distinct from the first incision I, . Said another way,
the first incision I, and the second incision I, do not share a
common boundary. In this manner, the size of the first incision
1, and/or the second incision I, can be minimized to reduce
patient trauma.

[0044] Similarly, the first passageway P, is distinct from the
second passageway P,. Said another way, at least a portion of
the first passageway P, and at least a portion of the second
passageway P, do not share a common border. Moreover, as
shown in FIG. 2, a center line CL, of the first passageway P,
and a center line CL, of the second passageway P, are angu-
larly offset. In some embodiments, for example, a portion of
the center line CL, of the second passageway P, can be sub-
stantially normal to a portion of the center line CL, of'the first
passageway P, and/or the targeting probe 114.

[0045] When the distal end portion 143 of the insertion
member 140 and/or the implant 102 is adjacent the target
tissue T, the distal end portion 143 of the insertion member
140 can be decoupled from the implant 102. The insertion
member 140 can then be rotated relative to the target member
110 as shown by the arrow BB in FIG. 3, thereby placing the
medical device 100 in the third configuration. When the medi-
cal device 100 is moved between the second configuration
(FIG. 2) and the third configuration (FIG. 3), the distal end
portion 143 of the insertion member 140 is removed from
within the body B via the second passageway P2 and the
second incision I,. Said another way, when the medical
device 100 is moved between the second configuration and
the third configuration, the insertion member 140 is moved
relative to the target member 110 between the second position
and a third position such that the distal end portion 143 of the
insertion member 140 is moved from a region within the body
B to a region outside of the body, while the implant 102
remains within the body B adjacent the target tissue T and/or
the distal tip 116 of the target probe 114.

[0046] FIGS. 4-7 are front views of a medical device 200
according to an embodiment of the invention in a first con-
figuration, a second configuration, a third configuration, and
a fourth configuration, respectively. The medical device 200
includes a target member 210, an insertion member 240, and
a coupling member 264. The target member 210 has a proxi-
mal end portion 212 and a distal end portion 213. The distal
end portion 213 includes an anchor portion 228 having a
contact surface 220 configured to be disposed against the skin
S of a body B. In this manner, the position of the target
member 210 relative to the body B can be maintained
throughout the operation of the medical device 200. In some
embodiments, for example, the anchor portion 228 and/or the
contact surface 220 can be configured to limit movement of
the target member 210 relative to the body B when the contact
surface 220 against the skin S. For example, in some embodi-
ments, the contact surface 220 can include a layer of adhesive
(not shown in FIGS. 4-7). In other embodiments, the anchor
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portion 228 can include straps, fasteners and/or any other
suitable mechanism for limiting movement of the target
member 210 relative to the body B (not shown in FIGS. 4-7).
[0047] A target probe 214 is movably coupled to the target
member 210. In some embodiments, for example, the target
probe 214 can be slidably disposed within a lumen (not shown
in FIGS. 4-7) defined by target member 210. In other embodi-
ments, the target probe 214 can be slidably disposed against
an outer surface of the target member 210. The target probe
214 has a proximal end portion 215 and a distal end portion
216 (see e.g., FIG. 6). The proximal end portion 215 includes
multiple graduated markings 218 that indicate the position of
the target probe 214 relative to the target member 210. Simi-
larly stated, the graduated markings 218 of the proximal end
portion 215 can indicate the distance between the distal end
portion 216 of the target probe 214 and the distal end portion
213 of the target member 210. In this manner, as shown in
FIG. 5, the graduated markings 218 can indicate the depth D
of the insertion of the target probe 214.

[0048] The insertion member 240 has a proximal end por-
tion 242 and a distal end portion 243. As shown in FIG. 5, the
insertion member 240 is curved such that at least a portion of
the insertion member 240 is characterized by a radius of
curvature R. As described in more detail below, the curved
shape of the insertion member 240 contributes to the trajec-
tory of the passageway formed by the insertion member 240
when the insertion member 240 is inserted into the body B. In
some embodiments, the center point of the radius of curvature
R is coincident with the coupling joint 265. In other embodi-
ments, however, the center point of the radius of curvature R
can be offset from the coupling joint 265. Similarly, in some
embodiments the radius of curvature R can be substantially
the same as the length L, of the coupling member 264. In
other embodiments, however, the radius of curvature R can be
different from the length L., of the coupling member 264.
[0049] The distal end portion 243 of the insertion member
240 is selectively coupled to an implant 202. The selective
coupling of the distal end portion 243 of the insertion member
240 and the implant 202 can be accomplished by any suitable
means, as described above. The implant 202 includes a distal
end 205 configured to extend from distal end portion 243 of
the insertion member 240. The distal end portion 205 of the
implant 202 is tapered such that the distal end portion 205 can
pierce, dilate and/or displace bodily tissue. As shown in FI1G.
7,alead wire 206 is coupled to the proximal end portion of the
implant 202. As described above, the implant 202 can be an
electronic implant, such as, for example, a microstimulator,
an elongate implant, an electronic lead, an electrode, a power
supply, an amplifier and/or a sensor.

[0050] The proximal end portion 242 of the insertion mem-
ber 240 includes an actuator 244 configured to selectively
couple and/or decouple the distal end portion 243 of the
insertion member 240 from the implant 202. In this manner,
as described in more detail herein, when the implant 202 is
disposed within the body B adjacent the target tissue T, a user
can actuate the actuator 244 to decouple the distal end portion
243 of the insertion member 240 from the implant 202. Simi-
larly, the user can actuate the actuator 244 to couple the distal
end portion 243 of the insertion member to the implant 202 to
facilitate removal of the implant 202 from the body B and/or
repositioning the implant 202 within the body B. The actuator
244 can be any suitable actuator, such as for example, a
mechanical actuator, an electrical actuator, a hydraulic actua-
tor, a pneumatic actuator or the like.



US 2013/0138190 Al

[0051] The insertion member 240 is rotatably coupled to
the target member 210 by the coupling member 264, which
includes a first end portion 266 and a second end portion 267.
The first end portion 266 of the coupling member 264 is
rotatably coupled to the proximal end portion 212 of the target
member 210 at the coupling joint 265. In this manner, the
coupling member 264, and therefore the insertion member
240, can rotate relative to the target member 210 about the
coupling joint 265. Said another way, the coupling member
264 can rotate relative to the target member 210 to change the
angle o between the coupling member 264 and the target
member 210. Similarly, the second end portion 267 of the
coupling member 264 is rotatably coupled to the proximal
end portion 242 of the insertion member 240. In this manner,
the insertion member 240 can rotate relative to the target
member 210 independent from the rotation of the coupling
member 264 relative to the target member 210. Said another
way, the insertion member 240 can rotate relative to the
coupling member 264 to change the angle ® between the
insertion member 240 and the coupling member 264.

[0052] As shown in FIG. 5, the second end portion 267 of
the coupling member 264 includes multiple graduated mark-
ings 268 and is movably coupled to the first end portion 266
of'the coupling member 264. In this manner, the length L, of
the coupling member 264 can be changed during the opera-
tion of the medical device 200. Although the second end
portion 267 of the coupling member 264 is shown as being
slidably disposed within a portion of the first end portion 266
of the coupling member, in other embodiments, the second
end portion 267 and the first end portion 266 can be movably
coupled together in any suitable arrangement.

[0053] As shown in FIG. 4, the medical device 200 can be
placed in the first configuration by disposing the distal end
portion 213 of the target member 210 against the body B.
When the medical device 200 is in the first configuration, the
contact surface 220 can engage the skin S to maintain a
position of the target portion 210 relative to the skin S. In this
manner, after the user determines the appropriate position on
the body B for insertion of the target probe 214, the target
member 210 can be securely positioned against the body B.

[0054] When the medical device 200 is in the first configu-
ration, the distal end portion 243 of the insertion member 240
is coupled to the implant 202. Additionally, the insertion
member 240 is in a first position relative to the target member
210 and/or the coupling member 264 such that the distal end
portion 243 of the insertion member 240 is disposed outside
of'the body B. Similarly stated, when the medical device 200
is in the first configuration, the coupling member 264 is
angularly offset from the target member 210 by a first angle
o, and the insertion member 240 is angularly offset from the
coupling member 264 by a first angle ©,. In some embodi-
ments, the medical device 200 can be maintained in its first
configuration by a ratchet mechanism, a detent, a biasing
member, a locking mechanism and/or the like.

[0055] As shown in FIG. 5, the medical device 200 can be
placed in the second configuration by inserting the distal end
portion 216 of the target probe 214 into the body B, by
changing the length L, of the coupling member 264, and/or by
rotating the insertion member 240 relative to the coupling
member 264. The distal end portion 216 of the target probe
214 is inserted by moving the target probe 214 relative to the
target member 210, as shown by arrow CC. In this manner, the
insertion of the target probe 214 is guided by the target mem-
ber 210. The target probe 214 is moved relative to the target
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member 210 such that the distal end portion 216 of the target
probe 214 is inserted through and/or defines a first incision
(notidentified in FIG. 5) in the skin S. As described above, the
target probe 214 is moved within the body B along a first
passageway (not identified in FIG. 5) such that the distal end
portion 216 of the target probe 214 is adjacent the target tissue
T. Similarly stated, the distal end portion 216 of the target
probe 214 is inserted along and/or defines a first passageway
to a predetermined depth D within the body B. As described
above, the magnitude of the depth D can be indicated by the
graduated markings 218 of the proximal end portion 215 of
the target probe 214.

[0056] The length L., of the coupling member 264 can be
changed by moving the second end portion 267 relative to the
first end portion 266, as shown by arrow DD in FIG. 5. The
length L, of the coupling member 264 can be indicated using
the graduated markings 268. In some embodiments, the cou-
pling member 264 can be maintained at a predetermined
length I, by a detent, abiasing member, a locking mechanism
and/or the like. Similarly, the insertion member 240 can be
rotated relative to the coupling member 264 such that the
insertion member 240 is angularly offset from the coupling
member 264 by an angle ©, that is different from the angle
©,. The orientation of the insertion member 240 relative to
the coupling member 264 can be maintained by a detent, a
biasing member, a locking mechanism and/or the like. By
adjusting the length L, of the coupling member 264 and/or the
angle between the insertion member 240 and the coupling
member 264, the user can define a predetermined location for
the incision and/or a predetermined trajectory of the passage-
way P, through which the distal end portion 243 of the inser-
tion member 240 will be inserted into the body B.

[0057] In some embodiments, locating the target tissue T
with the target probe 214 can be an iterative process. Accord-
ingly, in some embodiments, the distal end portion 216 can be
inserted into the body before the distal end portion 213 of the
targeting member 210 is disposed against the body B. In this
manner, the target tissue T can be located before the contact
surface 220 is placed against and/or anchored to the skin S. In
such embodiments, after the distal end portion 216 of the
target tissue 214 is disposed adjacent the target tissue T, the
target member 210 is moved about the target probe 214 until
the contact surface 220 is disposed against the skin S.
[0058] When the distal end portion 216 of the target probe
214 is adjacent the target tissue T and the length [, of the
coupling member 264 and/or the angle ® between the inser-
tion member 240 and the coupling member 264 are adjusted,
the insertion member 240 can be rotated relative to the target
member 210 as shown by the arrow EE in FIG. 6. In this
manner, the medical device 200 can be moved between the
second configuration and the third configuration. When the
medical device 200 is in the third configuration, the insertion
member 240 is in a second position relative to the target
member 210 such that the distal end portion 243 of the inser-
tion member 240 is disposed within the body B. Similarly
stated, when the medical device 200 is in the second configu-
ration, the insertion member 240 is angularly offset from the
target member 210 by a second angle a.,.

[0059] When the medical device 200 is moved between the
second configuration (FIG. 5) and the third configuration
(FIG. 6), the distal end portion 243 of the insertion member
240 is inserted into the body B through a second incision I, in
the skin S. The distal end portion 243 of the insertion member
240 is moved within the body B via a second passageway P,
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such that the distal end portion 243 of the insertion member
240 is adjacent the target tissue T and/or the distal end portion
216 of the target probe 214. When the medical device 200 is
moved between the second configuration and the third con-
figuration, the distal end portion 243 of the insertion member
240 remains coupled to the implant 202. Accordingly, when
the medical device 200 is moved between the second configu-
ration and the third configuration, the implant 202 is moved
from a region outside of the body to a region within the body
B

[0060] As described above, the length L, of the coupling
member 264 and/or the angle ® between the insertion mem-
ber 240 and the coupling member 264 can be adjusted based
on the depth D of the target probe 214. In this manner, the
second incision I, through which the distal end portion 243 of
the insertion member 240 is disposed and/or the trajectory of
the second passageway P, through which the distal end por-
tion 243 of the insertion member 240 travels within the body
B can be adjusted as desired. Similarly stated, the kinematic
relationship between the target member 210, the coupling
member 264 and/or the insertion member 240 allows the
distal end portion 243 of the insertion member 240 to be
inserted into the body B along multiple different passage-
ways, each of which can terminate at the target tissue T. For
example, in some embodiments, the medical device 200 can
be adjusted to result in a large spacing between the first
incision (not identified in FIGS. 4-7) and the second incision
1, and a passageway having a shallow angle of entry into the
body B. In other embodiments, however, the medical device
200 can be adjusted to result in a small spacing between the
first incision and the second incision I, and a passageway
having a steeper angle of entry into the body B.

[0061] When the distal end portion 243 of the insertion
member 240 and/or the implant 202 is adjacent the target
tissue T, the distal end portion 243 of the insertion member
240 can be decoupled from the implant 202 using the actuator
244. The insertion member 240 can then be rotated relative to
the target member 210 as shown by the arrow FF in FIG. 7,
thereby placing the medical device 200 in the fourth configu-
ration. When the medical device 200 is moved between the
third configuration (FIG. 6) and the fourth configuration
(FIG. 7), the distal end portion 243 of the insertion member
240 is removed from within the body B via the second pas-
sageway P, and the second incision I,, while the implant 202
remains within the body B. The lead wire 206 can extend from
the body B through the second passageway P,.

[0062] The distal end portion 243 of the insertion member
240 can be coupled to the implant 202 in any suitable manner
that allows the selective coupling and/or decoupling of the
distal end portion 243 and the implant 202, both within the
body B and outside of the body B. For example, in some
embodiments, the distal end portion 243 of the insertion
member 240 can define a lumen configured to receive the
implant 202. In this manner, the side wall insertion member
240 can prevent the implant 202 from contacting portions of
the patient’s body B during insertion. Said another way, when
the medical device 200 is moved from the second configura-
tion to the third configuration, the insertion member 240 can
prevent the implant 202 from being damaged during inser-
tion.

[0063] The target probe 214 can include any suitable target
probe for locating the target tissue T within the body B. For
example, in some embodiments, the target probe 214 canbe a
needle, a guide wire or the like configured to locate the target
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tissue T by mechanically stimulating a bodily tissue. In other
embodiments, the target probe 214 can be a radio-opaque
targeting probe configured to locate the target tissue T in
conjunction with an imaging system. In yet other embodi-
ments, the targeting probe 214 can include an electrode con-
figured to convey an electrical signal between the target tissue
T and an electrical device (not shown in FIGS. 4-7) disposed
outside of the body B. For example, in some embodiments,
the target probe 214 can be an electromyogram (EMG) needle
configured to be percutaneously inserted into the body B to
electrically stimulate and/or receive an electronic signal from
the target tissue T. In some embodiments, the target probe 214
can be an EMG needle having a length of 25 mm to 75 mm
and a diameter of 25 gage to 28 gage. In other embodiments,
the target probe 214 can be an EMG needle having a diameter
01 0.9 mm and length of 20-25 cm.

[0064] Although the insertion member 240 of the medical
device 200 is shown as including a single structure configured
to pierce the skin S, define the second passageway P2, and/or
convey the implant 202 to the target tissue T, in other embodi-
ments, an insertion member can include multiple components
to perform the various functions described herein. For
example, FIGS. 8-10 are partial cross-sectional side views of
an implant insertion device 300 according to an embodiment
of the invention. The implant insertion device 300 includes a
target member 310, an insertion member 340, a first coupling
member 364, and a second coupling member 365.

[0065] The target member 310 has a proximal end portion
312 and a distal end portion 313. The distal end portion 313
includes a target probe 314 configured to locate a target tissue
T within the body B. For example, as described above, in
some embodiments, the target probe 314 can be an electronic
stimulating probe having an exposed electrode configured to
stimulate and/or receive an electronic signal from a muscle,
nerve or the like to locate the target tissue T. The distal end
portion 313 of the target member 310 also includes an anchor
portion 328 having a contact surface 320 configured to be
disposed against the skin S ofa body B when the distal tip 316
of the target probe 314 is adjacent the target tissue T. In this
manner, the position of the target member 310 relative to the
body B can be maintained throughout the operation of the
implant insertion device 300.

[0066] Theinsertion member 340 includes a sheath 352 and
a dilator 354, each of which are independently and movably
coupled to the target member 310, as described in more detail
below. The sheath 352 includes a proximal end portion 342
and a distal end portion 343 and defines a lumen 353 there-
through. The sheath 352 has a curved shape, which can char-
acterize the trajectory of the insertion passageway formed in
the body, as described above. The sheath 352 is rotatably
coupled to the target member 310 by the first coupling mem-
ber 364, which includes a first end portion 366 and a second
end portion 367. The first end portion 366 of the first coupling
member 364 is rotatably coupled to the proximal end portion
312 of the target member 310 via any suitable coupling joint
at location 365. The second end portion 367 of the first cou-
pling member 364 is coupled to the proximal end portion 342
of the sheath 352.

[0067] The dilator 354 includes a proximal end portion 355
and a distal end portion 356. The distal end portion 356 of the
dilator 354 is tapered such that the distal end portion 356 can
pierce, dilate and/or displace bodily tissue. Said another way,
the distal end portion 356 of the dilator 354 is configured to
define an incision and/or a passageway within the body B
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through which an implant can be inserted. As shown in FIGS.
8 and 10, at least a portion of the dilator 354 is configured to
be disposed within the lumen 353 of the sheath 352. Similarly
stated, the dilator 354 has a curved shape that corresponds to
the curved shape of the sheath 352.

[0068] The dilator 354 is rotatably coupled to the target
member 310 by the second coupling member 365, which
includes a first end portion 371 and a second end portion 372.
The first end portion 371 of the second coupling member 365
is rotatably coupled to the proximal end portion 312 of the
target member 310 via any suitable coupling joint at location
365. The second end portion 372 of the second coupling
member 365 is coupled to the proximal end portion 355 of the
dilator 354. In this manner, the dilator 354 can rotate relative
to the target member 310 about the location 365 indepen-
dently from the rotation of the sheath 352 relative to the target
member 310. Although the sheath 352 and the dilator 354 are
both shown as being rotatably coupled to the proximal portion
312 of the target member 310 at location 365, in other
embodiments, the sheath 352 and the dilator 354 can be
rotatably coupled to the target member 310 at different loca-
tions and/or via different coupling joints.

[0069] AsshowninFIG. 8, the implant insertion device 300
can be placed in a first configuration by disposing the target
probe 314 into the body B such that the distal tip 316 of the
target probe 314 is adjacent the target tissue T. Said another
way, when the implant insertion device 300 is in the first
configuration, the distal tip 316 of the target probe 314 is
positioned at a predetermined location (e.g., proximate a par-
ticular anatomical structure, at a desired depth or the like)
within the patient’s body B. Moreover, when the implant
insertion device 300 is in the first configuration, the contact
surface 320 of the anchoring portion 328 can engage the skin
S to maintain a position of the target portion 310 relative to the
skin S.

[0070] When the implant insertion device 300 is in the first
configuration, the dilator 354 is disposed within the sheath
352 such that the distal end portion 356 of the dilator 354 is
disposed outside of the distal end portion 343 of the sheath
352. In this manner, the sheath 352 and the dilator 356 can be
rotated simultaneously relative to the target portion 310 such
that the distal end portion 343 of the sheath 352 and the distal
end portion 356 of the dilator 354 are moved from a location
outside of the body B to a location within the body B adjacent
the target tissue T, as shown in FIG. 8. Said another way, when
the implant insertion device 300 is in the first configuration,
the sheath 352 and the dilator 354 can be rotated relative to the
target portion 310 while maintaining the position of the dila-
tor 354 within the sheath 352. In this manner, the sheath 352
and the dilator 354 can cooperatively define an incision (not
identified in FIGS. 8-10) in the skin S and/or a passageway
(not identified in FIGS. 8-10) within the body B. In some
embodiments, the position of the dilator 354 within the sheath
352 can be maintained by a detent, a biasing member, a
locking mechanism and/or the like.

[0071] AsshowninFIG. 9, the implant insertion device 300
can be placed in the second configuration by rotating the
dilator 354 relative to the target portion 310 as shown by the
arrow GG such that the dilator 354 is disposed entirely out-
side of the lumen 353 of the sheath 352. Said another way,
when the implant insertion device 300 is moved between the
first configuration and the second configuration, the dilator
354 is rotated relative to the target portion 310 while the
sheath 352 remains at a constant position relative to the target
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portion 310. Said yet another way, when the implant insertion
device 300 is moved between the first configuration and the
second configuration, the dilator 354 is rotated relative to the
target portion 310 independently from the sheath 352.
[0072] When the implant insertion device 300 is in the
second configuration, an implant 302 is disposed within the
lumen 353 of the sheath 352 at the proximal end portion 342
of the sheath 352. The implant 302 includes a proximal end
portion 303 and a distal end portion 305. As shown in FIG. 9,
the distal end portion 305 of the implant 302 is disposed first
into the lumen 353 and is tapered such that the distal end
portion 305 can pierce, dilate and/or displace bodily tissue.
As described above, the implant 302 can be an electronic
implant, such as, for example, a microstimulator, an elongate
implant, an electronic lead, an electrode, a power supply, an
amplifier and/or a sensor.

[0073] When the implant insertion device 300 is moved
between the second configuration (FIG. 9) and the third con-
figuration (FIG. 10), the dilator 354 is rotated relative to the
target portion 310 as shown by the arrow HH in FIG. 10. In
this manner, the distal end portion 356 of the dilator 354 is
disposed within the lumen 353 of the sheath 354 and is in
contact with the proximal end 303 of the implant 302.
Accordingly, the movement of the dilator 354 within the
sheath 352 causes the implant 302 to move within the lumen
353 until the implant 302 is disposed within the body B
outside of the sheath. Said another way, when the implant
insertion device 300 is moved between the second configu-
ration and the third configuration, the implant 302 is moved
from a location outside of the body B to a location within the
body B adjacent the target tissue T via the sheath 352. In this
manner, the sheath 352 can prevent the implant 302 from
contacting bodily tissue during the insertion process, thereby
reducing the likelihood that the implant 302 will be damaged
during the insertion process.

[0074] Although the insertion members of the medical
devices shown and described above are shown as being rotat-
ably coupled to a target member of the medical device, in
other embodiments, an insertion member can by movably
coupled to a target member in any suitable fashion. For
example, in some embodiments, an insertion member can be
coupled to a target member such that the insertion member
can translate with respect to the target member. For example,
FIGS. 11-13 are front views of a medical device 400 accord-
ing to an embodiment of the invention in a first configuration,
a second configuration, and a third configuration, respec-
tively. The medical device 400 includes a target member 410,
an insertion member 440, and a coupling member 464. The
target member 410 has a proximal end portion 412 and a distal
end portion 413. The distal end portion 413 includes a target
probe 414 of the types described herein configured to locate a
target tissue T within the body B. For example, in some
embodiments, the target probe 414 can be an electronic
stimulating probe having an exposed electrode configured to
stimulate a muscle, a nerve or the like and/or receive an
electronic signal from a muscle, nerve or the like to locate the
target tissue T.

[0075] The insertion member 440 has a proximal end por-
tion 442 and a distal end portion 443. The distal end portion
443 of the insertion member 440 is selectively coupled to an
implant 402. The selective coupling of the distal end portion
443 of the insertion member 440 and the implant 402 can be
accomplished by any suitable means, as described above. The
implant 402 includes a distal end 405 configured to extend
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from distal end portion 443 of the insertion member 440. The
distal end portion 405 of the implant 402 is tapered such that
the distal end portion 405 can pierce, dilate and/or displace
bodily tissue. As described above, the implant 402 can be an
electronic implant, such as, for example, a microstimulator,
an elongate implant, an electronic lead, an electrode, a power
supply, an amplifier and/or a sensor.

[0076] The proximal end portion 442 of the insertion mem-
ber 440 includes an actuator 444 configured to selectively
couple and/or decouple the distal end portion 443 of the
insertion member 440 from the implant 402. As described
above, the actuator 444 can be any suitable actuator, such as
for example, a mechanical actuator, an electrical actuator, a
hydraulic actuator, a pneumatic actuator or the like.

[0077] The proximal end portion 442 of the insertion mem-
ber 440 is movably coupled to the target member 410 by the
coupling member 464, which includes a first end portion 466
and a second end portion 467. The first end portion 466 of the
coupling member 464 is rotatably coupled to the proximal
end portion 412 of the target member 410 at the coupling joint
465. In this manner, the coupling member 464, and therefore
the insertion member 440, can rotate relative to the target
member 410 about the coupling joint 465, as shown by the
arrow Il in FIG. 11. Said another way, the coupling member
464 can rotate relative to the target member 410 to change the
angle o (identified in FIG. 11) between the coupling member
464 and the target member 410.

[0078] Similarly, the second end portion 467 of the cou-
pling member 464 is movably coupled to the proximal end
portion 442 of the insertion member 440 such that the inser-
tion member 440 can translate and rotate relative to the target
member 410 and/or the coupling member 464. In this manner,
the insertion member 440 can rotate relative to the target
member 410 independent from the rotation of the coupling
member 464 relative to the target member 410, as shown by
the arrow JJin FIG. 11. Similarly stated, the insertion member
440 can rotate relative to the coupling member 464 to change
the angle © (identified in FIG. 11) between the insertion
member 440 and the coupling member 464. Moreover, as
described in more detail below, the insertion member 440 can
translate relative to the target member 410 and/or the cou-
pling member 464 as shown by arrow KK in FIG. 12. Simi-
larly stated, the insertion member 440 can move relative to the
target member 410 and/or the coupling member 464 without
the angular orientation of the insertion member 440 relative to
the target member 410 and/or the coupling member 464
changing.

[0079] As shown in FIG. 11, the medical device 400 can be
placed in the first configuration by inserting the distal end
portion 413 of the target member 410 into the body B through
a first incision I, in the skin S. The distal end portion 413 is
inserted via a first passageway P, such that the distal tip 416
of'the target probe 414 is adjacent the target tissue T. When the
medical device 400 is in the first configuration, the distal end
portion 443 of the insertion member 440 is coupled to the
implant 402. Additionally, the insertion member 440 is in a
first position relative to the target member 410 and/or the
coupling member 464 such that the distal end portion 443 of
the insertion member 440 is disposed outside of the body B.
Similarly stated, when the medical device 400 is in the first
configuration, the coupling member 464 is at an angular
orientation relative to the target member 410 as defined by the
angle o and the insertion member 440 is at an angular orien-
tation relative to the coupling member 464 as defined by the
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angle ©. The angular orientation of the insertion member 440
relative to the target member 410 can be adjusted and/or
maintained, as described above. In this manner, the user can
define a predetermined location for the incision and/or a
predetermined trajectory of the passageway P, through which
the distal end portion 443 of the insertion member 440 will be
inserted into the body B.

[0080] The medical device 400 can be moved from the first
configuration (FIG. 11) to the second configuration (FIG. 12)
by translating the insertion member 440 relative to the cou-
pling member 464 and/or the target member 410, as shown by
the arrow KK in FIG. 12. Said another way, the medical
device 440 can be moved from the first configuration to the
second configuration by moving the insertion member 440
relative to the coupling member 464 such that the angular
orientation of the insertion member 440 relative to the cou-
pling member 464 does not change. When the medical device
400 is moved between the first configuration and the second
configuration, the distal end portion 443 of the insertion
member 440 is inserted into the body B through a second
incision I, in the skin S. The distal end portion 443 of the
insertion member 440 is moved within the body B via a
second passageway P, such that the distal end portion 443 of
the insertion member 440 is adjacent the target tissue T and/or
the distal end portion 416 of the target probe 414. Accord-
ingly, when the medical device 400 is moved between the first
configuration and the second configuration, the implant 402 is
moved from a region outside of the body to a region within the
body B.

[0081] When the distal end portion 443 of the insertion
member 440 and/or the implant 402 is adjacent the target
tissue T, the distal end portion 443 of the insertion member
440 can be decoupled from the implant 402 using the actuator
444. The insertion member 440 can then be translated relative
to the target member 410 and/or the coupling member 464 as
shown by the arrow LL in FIG. 13, thereby placing the medi-
cal device 400 in the third configuration. When the medical
device 400 is moved between the second configuration (FIG.
12) and the third configuration (FIG. 13), the distal end por-
tion 443 of the insertion member 440 is removed from within
the body B via the second passageway P, and the second
incision I, while the implant 402 remains within the body B.
[0082] Although the insertion member 440 is shown and
described above as being movably coupled to the coupling
member 464, in other embodiments, a medical device 440 can
include an insertion member 440 that can be slidably dis-
posed within and/or removably coupled to a coupling mem-
ber 464. For example, FIGS. 14 and 15 are partial cross-
sectional front views of a medical device 500 according to an
embodiment of the invention. The medical device 500
includes a target member 510, an insertion tool 540, an inser-
tion guide member 541, and a coupling member 564. The
target member 510 has a proximal end portion 512 and a distal
end portion 513. The distal end portion 513 includes a target
probe 514 of the types described herein configured to locate a
target tissue T within the body B.

[0083] The insertion guide member 541 defines a lumen
548 therethrough. The lumen 548 defines a center line CL. As
described in more detail herein, the lumen 548 is configured
to receive a portion of the insertion tool 540. The insertion
guide member 541 is movably coupled to the target member
510 by the coupling member 564, which includes a first end
portion 566 and a second end portion 567. The first end
portion 566 of the coupling member 564 is rotatably coupled
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to the proximal end portion 512 of the target member 510 at
the coupling joint 565. In this manner, the coupling member
564, and therefore the insertion tool 540, can rotate relative to
the target member 510 about the coupling joint 565, as shown
by the arrow MM in FIG. 14. Said another way, the coupling
member 564 can rotate relative to the target member 510 to
change the angle o (identified in FIG. 14) between the cou-
pling member 564 and the target member 510.

[0084] Similarly, the second end portion 567 of the cou-
pling member 564 is rotatably coupled to the insertion guide
member 541. In this manner, the insertion guide member 541
can rotate relative to the target member 510 independent from
the rotation of the coupling member 564 and relative to the
target member 510, as shown by the arrow NN in FIG. 14.
Similarly stated, the insertion guide member 541 can rotate
relative to the coupling member 564 to change the angle ©
(identified in FIG. 14) between the insertion guide member
541 and the coupling member 564.

[0085] The insertion tool 540 has a proximal end portion
542 and a distal end portion 543. The distal end portion 543 of
the insertion tool 540 is selectively coupled to an implant 502.
The selective coupling of the distal end portion 543 of the
insertion tool 540 and the implant 502 can be accomplished
by any suitable means, as described above. As described
above, the implant 502 can be an electronic implant, such as,
for example, a microstimulator, an elongate implant, an elec-
tronic lead, an electrode, a power supply, an amplifier and/or
a sensor. The proximal end portion 542 of the insertion tool
540 includes an actuator 544 configured to selectively couple
and/or decouple the distal end portion 543 ofthe insertion tool
540 from the implant 502. As described above, the actuator
544 can be any suitable actuator, such as for example, a
mechanical actuator, an electrical actuator, a hydraulic actua-
tor, a pneumatic actuator or the like.

[0086] As shown in FIG. 14, the medical device 500 can be
placed in the first configuration by inserting the distal end
portion 513 of the target member 510 into the body B through
a first incision I, in the skin S. The distal end portion 513 is
inserted via a first passageway P, such that the distal tip 516
of'the target probe 514 is adjacent the target tissue T. When the
medical device 500 is in the first configuration, the insertion
guide member 541 is in a predetermined position and/or
angular orientation relative to the coupling member 564 and/
or the target member 510. Similarly stated, when the medical
device 500 is in the first configuration, the coupling member
564 is at an angular orientation relative to the target member
510 as defined by the angle o and the insertion guide member
541 is at an angular orientation relative to the coupling mem-
ber 564 by the angle ©. In this manner, the user can define a
predetermined location for the incision and/or a predeter-
mined trajectory of the passageway P, through which the
distal end portion 543 of the insertion tool 540 will be inserted
into the body B.

[0087] When the medical device 500 is in the first configu-
ration, the insertion tool 540 is decoupled from the insertion
guide member 541. Said another way, the when the medical
device 500 is in the first configuration, the insertion tool 540
is disposed outside of the lumen 548 defined by the insertion
guide member 541.

[0088] The medical device 500 can be moved from the first
configuration (FIG. 14) to the second configuration (FIG. 15)
by inserting the distal end portion 543 of the insertion tool 540
within the lumen 548 and sliding the insertion tool 540 dis-
tally as shown by the arrow OO in FIG. 15. Said another way,
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the medical device 540 can be moved from the first configu-
ration to the second configuration by translating at least a
portion of the insertion tool 540 within the insertion guide
member 541. When the medical device 500 is moved between
the first configuration and the second configuration, the distal
end portion 543 of the insertion tool 540 is inserted into the
body B through a second incision I, in the skin S. The distal
end portion 543 of the insertion tool 540 is moved within the
body B via a second passageway P, such that the distal end
portion 543 of the insertion tool 540 is adjacent the target
tissue T and/or the distal end portion 516 of the target probe
514. Accordingly, when the medical device 500 is moved
between the first configuration and the second configuration,
the implant 502 is moved from a region outside of the body to
a region within the body B.

[0089] When the distal end portion 543 of'the insertion tool
540 and/or the implant 502 is adjacent the target tissue T, the
distal end portion 543 of the insertion tool 540 can be
decoupled from the implant 502 using the actuator 544. The
insertion tool 540 can then be translated relative to the inser-
tion guide member 541 to remove the distal end portion 543
of the insertion tool 540 from the body B

[0090] FIGS. 16-18 are cross-sectional front views of a
target device 600 according to an embodiment of the inven-
tion, in a first configuration, a second configuration and a third
configuration, respectively. The target device 600 includes a
target portion 610 and an insertion portion 664. The target
portion 610 of the target device 600 includes a contact surface
620 configured to be disposed against and/or anchored to the
skin of a body (not shown in FIGS. 16-18). The target portion
610 of the target device 600 defines a first lumen 622 having
a center line CL,.

[0091] The insertion portion 664 of the target device 600
includes an insertion guide member 641. The insertion guide
member 641 defines a second lumen 648 having a center line
CL,. At least a portion of the insertion guide member 641 is
disposed within a cavity 624 defined by the insertion portion
664 of the target device 600 such that the insertion guide
member 641 can rotate relative to the target device 600, as
shown by the arrow QQ in FIG. 17. Said another way, the
insertion can rotate relative to the target device 600 such that
an angle f§ between the center line CL, of the first lumen 622
and the center line CL, of the second lumen 648 can be
changed. Said yet another way, the insertion guide member
641 is configured to rotate within the cavity 624 about an axis
substantially normal to the center line CL, and/or the center
line CL,. Although the insertion guide member 641 is shown
in FIGS. 16 and 17 as rotating about a single axis, in other
embodiments, the insertion guide member 641 can rotate
about multiple axes. For example, in some embodiments, the
insertion guide member 641 can have a spherical shape that
corresponds to a spherical shape of the cavity 624 (i.e., the
insertion guide member 641 and the cavity 624 can form a
ball-and-socket joint).

[0092] In use, the target device 600 can be placed against
the body (not shown in FIGS. 16-18) to guide the insertion of
an implant. As shown in FIG. 17, when the target device 600
is in the second configuration, a target probe 610 of the types
shown and described herein can be disposed within the first
lumen 622 such that a distal tip (not shown in FIGS. 16-18) of
the target probe 614 extends distally outside of the first lumen
622. Similarly stated, when the target device 600 is in the
second configuration, a portion of the target probe 614 is
disposed within the first lumen 622 such that the distal tip of
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the target probe 614 is disposed outside of the first lumen 622
on the distal side of the target device 600 and a proximal end
portion 615 of the target probe 614 is disposed outside of the
first lumen 622 on the proximal side of the target device 600.
[0093] The target probe 614 is configured to move within
the first lumen 622 as shown by the arrow PP in FIG. 17.
Similarly stated, when the target device 600 is moved from
the first configuration (FIG. 16) to the second configuration
(FIG.17), the target probe 614 is moved within the first lumen
622 along the center line CL,. Accordingly, in a similar man-
ner as described above, a portion of the target probe 614 can
be inserted into the body such that the distal tip of the target
probe 614 is adjacent to a target tissue (not shown in FIGS.
16-18). Said another way, when the target probe 614 is
inserted into the body, the target device 614 is guided by the
first lumen 622 of the target device 600.

[0094] The proximal end portion 615 includes multiple
graduated markings 618 that indicate the position of the target
probe 614 relative to the target portion 610 of the target device
600. Similarly stated, the graduated markings 618 of the
proximal end portion 615 can indicate the distance between
the distal tip of the target probe 614 and the contact surface
620 of the target device 600. In this manner, as described
above with reference to FIG. 5, the graduated markings 618
can indicate the depth of the insertion of the target probe 614.
[0095] As described above, in some instances, locating the
target tissue with the target probe 614 can be an iterative
process. Accordingly, in some embodiments, the distal tip of
the target probe 614 can be inserted into the body before target
probe 614 is disposed within the first lumen 622. In this
manner, the target tissue can be located before the contact
surface 620 is placed against and/or anchored to the skin. In
such embodiments, after the distal tip of the target probe 614
is within the body, the target device 600 can be moved about
the target probe 614 until the contact surface 620 is disposed
against the body.

[0096] When the target device 600 is moved between the
first configuration and the second configuration, the insertion
guide member 641 is rotated such that the angle between the
center line CL, of the first lumen 622 and the center line CL.,
of the second lumen 648 is changed from {3, to f3,. In some
embodiments, the magnitude of the rotation of the insertion
guide member 641 can be indicated by a series of graduated
markings (not shown in FIGS. 16-18) on the surface of the
insertion guide member 641.

[0097] The targetdevice 600 can be moved from the second
configuration (FIG. 17) to the third configuration (FIG. 18) by
inserting a portion of an insertion tool 640 into the second
lumen 648. Said another way, when the target device 600 is
moved from the second configuration to the third configura-
tion, at least a portion of the insertion tool 640 is translated
relative to the target device 600 as shown by the arrow RR in
FIG. 18. Similarly stated, when the target device 600 is
moved from the second configuration to the third configura-
tion, the movement of the insertion tool 640 is guided by the
second lumen 648 of the target device 600.

[0098] The insertion tool 640 can be similar to the insertion
tools shown and described above, and can include a distal end
portion (not shown in FIG. 18) configured to be selectively
coupled to an implant (not shown in FIG. 18). The insertion
tool 640 also includes a proximal end portion 642 that
includes an actuator 644 of the types shown and described
above. Accordingly, when the insertion tool 640 is moved
within the second lumen 648, the distal end portion of the
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insertion tool 640 can be inserted into the body. The distal end
portion ofthe insertion tool 640 can be moved within the body
B such that the distal end portion of the insertion tool 640 is
adjacent the target tissue and/or the distal tip of the target
probe 614. Accordingly, when the target device 600 is moved
between the second configuration and the third configuration,
the implant can be moved from a region outside of the body to
a region within the body B.

[0099] Although the insertion guide member 641 of the
target device 600 is shown as being movable relative to the
target portion 610 of the guide member 600, in other embodi-
ments, a target device can include an insertion guide portion
that maintained in a fixed position and/or orientation. For
example, FIG. 19 is a cross-sectional view of a target device
700 according to an embodiment of the invention. The target
device 700 includes a target portion 710 and an insertion
portion 764. The target portion 710 of the target device 700
includes a contact surface 720 configured to be disposed
against and/or anchored to the skin of a body (not shown in
FIG. 19). The target portion 710 of the target device 700
defines a first lumen 722 having a center line CL,.

[0100] The insertion portion 764 of the target device 700
defines a second lumen 748, a third lumen 749, and a fourth
lumen 750. The second lumen has a center line CL, that is
angularly offset from the center line CL, by a constant angle
[, . Said another way, the center line CL, is non parallel to the
center line CL,. Similarly, the third lumen has a center line
CL, that is angularly offset from the center line CL, by a
constant angle {3, that is different from the angle f§,. Said
another way, the center line CL; is non parallel to the center
lines CL; and CL,. Similarly, the fourth lumen has a center
line CL, that is angularly offset from the center line CL, by a
constant angle {3, that is different from the angles 3, and f3,.
Said another way, the center line CL, is non parallel to the
center lines CL,, CL,, and CL;.

[0101] In use, the target device 700 can be placed against
the body (not shown in FIG. 19) and used to guide the inser-
tion of a target probe and an insertion tool in a similar manner
as described above with reference to FIGS. 16-18. More
particularly, the first lumen 722 can receive and/or guide the
insertion of the target probe into the body. The insertion tool
can inserted into the body via any one of the second lumen
748, the third lumen 749, and/or the fourth lumen 750 accord-
ing to the desired insertion location and/or trajectory of inser-
tion path.

[0102] FIGS. 20 and 21 are schematic illustrations of a
medical device 800 according to an embodiment of the inven-
tion in a first configuration and a second configuration,
respectively. The medical device 800 includes a target mem-
ber 810, an insertion member 840, and an electronic circuit
system 880. The target member 810 has a proximal end por-
tion 812 and a distal end portion 813. The distal end portion
813 includes a target probe 814 configured to locate a target
tissue T within the body B. For example, in some embodi-
ments, the target probe 814 can be an electronic stimulating
probe having an exposed electrode configured to stimulate a
muscle, a nerve or the like and/or receive an electronic signal
from a muscle, nerve or the like to locate the target tissue T.
[0103] The insertion member 840 has a proximal end por-
tion 842 and a distal end portion 843. The distal end portion
843 of the insertion member 840 is configured to be selec-
tively coupled to an implant 802, as described above. In some
embodiments, for example, the implant 802 can be an elec-
tronic implant, such as, for example, a microstimulator, an
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elongate implant, an electronic lead, an electrode, a power
supply, an amplifier and/or a sensor. In other embodiments,
the implant 802 can be devoid of electronic circuitry, such as,
for example, a drug-eluting implant. The proximal end por-
tion 842 of the insertion member 840 is rotatably coupled to
the proximal end portion 812 of the target member 810 at a
coupling joint 865. In this manner, the insertion member 840
can rotate relative to the target member 810 about the cou-
pling joint 865. Accordingly, the medical device 800 is con-
figured to insert the implant 802 into the body B, as described
above.

[0104] The electronic circuit system 880 is coupled to the
proximal end portion 842 of the insertion member 840. The
electronic circuit system 880 is configured to produce an
electronic signal 881 proportional to the distance between the
distal end portion 843 of the insertion member 840 and the
distal end portion 814 of the target member 810, as described
in more detail herein. The electronic signal 881 can include a
visual output, an audible output and/or a haptic output. For
example, in some embodiments, the electronic signal 881 can
be associated with an audible message informing a user of the
distance between the distal end portion 843 of the insertion
member 840 and the distal end portion 814 of the target
member 810. In other embodiments, for example, the elec-
tronic signal 881 can be associated with a visual text message
indicating the distance between the distal end portion 843 of
the insertion member 840 and the distal end portion 814 of the
target member 810 (e.g., a numeric read-out indicating the
distance in millimeters, inches, or any other desired units of
measure).

[0105] As shown in FIG. 20 and described above, the distal
end portion 813 of the target member 810 can be inserted into
the body B through a first incision (not shown in FIGS. 20 and
21) in the skin S. In this manner, a distal tip 816 of the target
probe 814 can be positioned at a target location T within the
patient’s body B (e.g., proximate a particular anatomical
structure, at a desired depth or the like). Similarly, as shown in
FIG. 20 and described above, the distal end portion 843 of the
insertion member 840 and/or the implant 802 can be inserted
into the body B, thereby placing the medical device 800 in a
first configuration. When the medical device 800 is in the first
configuration (FIG. 20), the distal end portion 843 of the
insertion member 840 and/or the implant 802 is spaced apart
from the distal tip 816 of the target probe 814 by a distance d, .
Moreover, when the medical device 800 is in the first con-
figuration, the electronic signal 881 produced by the elec-
tronic circuit system 880 is proportional to the distance d,.

[0106] Asdescribed above, the distal end portion 843 ofthe
insertion member 840 and/or the implant 802 can be moved
within the body B by rotating the insertion member 840
relative to the target member 810 as shown by the arrow SS in
FIG. 21. In this manner, the medical device 800 can be moved
from the first configuration to the second configuration within
the body B. When the medical device 800 is in the second
configuration (FIG. 21), the distal end portion 843 of the
insertion member 840 and/or the implant 802 is spaced apart
from the distal tip 816 of the target probe 814 by a distance d,.
Moreover, when the medical device 800 is in the second
configuration, the electronic signal 881' produced by the elec-
tronic circuit system 880 is proportional to the distance d,. In
this manner, the user can move the distal end portion 843 of
the insertion member 840 and/or the implant 802 within the
body B in response to the electronic signals 881, 881'. Said
another way, the user can move the implant 802 from a region
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outside of the body to a region within the body adjacent the
target location T in response to the electronic signals 881,
881'. Said yet another way, the user can use the electronic
signals 881, 881' to guide the placement of the implant 802
within the body B.

[0107] The electronic circuit systems shown and described
above can include many electronic components operatively
coupled to perform the functions described herein For
example, in some embodiments, the electronic circuit system
880 can include a processor operatively coupled to a memory
device (the components that can be included in the electronic
circuit system 880, such as the processor and the memory
device, are not shown in FIGS. 20 and 21). The memory
device can be configured to store processor-readable code
instructing the processor to perform the functions described
herein. In some embodiments, the electronic circuit system
880 can include an input/output device configured to receive
electronic inputs from an electrode, as described in more
detail below. In some embodiments, the input/output device
can receive one or more inputs from any suitable source, such
as, forexample, the user’s voice (e.g., through a microphone),
akeyboard, a touch screen, a proximity sensor and/or the like.
The input/output device can also configured to produce and/
or output the electronic signal 881, 881' to various output
devices, such as, for example, a visual output device, an audio
output device, and/or a haptic output device.

[0108] The processor that can be included within the elec-
tronic circuit system 880 can be a commercially-available
processing device dedicated to performing one or more spe-
cific tasks. For example, in some embodiments, the processor
can be a commercially-available microprocessor. Alterna-
tively, the processor can be an application-specific integrated
circuit (ASIC) or a combination of ASICs, which are
designed to perform one or more specific functions. In yet
other embodiments, the processor can be an analog or digital
circuit, or a combination of multiple circuits.

[0109] The electronic signals 881, 881' can be associated
with any suitable electrical characteristic and/or material
property of the bodily tissue disposed between the distal end
portion 843 of the insertion member 840 and/or the implant
802 and the distal tip 816 of the target probe 814. For
example, in some embodiments, the electronic signals 881,
881' can be associated with an impedance between the distal
tip 816 of the target probe 814 and the distal end portion 843
of the insertion member 840, a resistance between the distal
tip 816 of the target probe 814 and the distal end portion 843
of'the insertion member 840, a capacitance between the distal
tip 816 of the target probe 814 and the distal end portion 843
of the insertion member 840, and/or an inductance between
the distal tip 816 of the target probe 814 and the distal end
portion 843 of the insertion member 840. For example, FIG.
22 is a schematic illustration of a portion of a medical device
800' configured to produce electronic signals 881, 881,
associated with an impedance between the distal tip 816 of the
target probe 814 and the distal end portion 843 of the insertion
member 840. Similar to the medical device 800 described
above with reference to FIGS. 21 and 22, the medical device
800" includes a target probe 814', an insertion member 840,
and an electronic circuit system 880'. The target probe 814'
has a distal tip 816' that includes an electrode 817 that is
electronically coupled to and/or is included within the elec-
tronic circuit system 880, as indicated by the dashed lines in
FIG. 22.
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[0110] The insertion member 840" includes a distal end
portion 843' that can be selectively coupled to an implant (not
shown in FIG. 22), as described above. The distal end portion
843' of the insertion member 840" includes a first electrode
862 and a second electrode 863 spaced apart by a distance
d_,;- The first electrode 862 and the second electrode 863 are
electronically coupled to and/or are included within the elec-
tronic circuit system 880, as indicated by the dashed lines in
FIG. 22.

[0111] When the distal end portion 843' of the insertion
member 840" is disposed within the body (not shown in FIG.
22), the electronic circuit system 880' is configured to mea-
sure the impedance Z1 between the first electrode 862 and the
second electrode 863. Based on the impedance Z1 and the
known distance dcal, the electronic circuit system 880' can
determine a characteristic impedance of the bodily tissue
adjacent the distal end portion 843' of the insertion member
840'. The characteristic impedance of the bodily tissue can be
used to indicate the type of tissue within which the distal end
portion 843' of the insertion member 840' is disposed and/or
to define a calibration coefficient for determining the distance
d between the distal end portion 843' of the insertion member
840" and the distal tip 816' of the target probe 814', as
described below. Accordingly, the electronic circuit system
880 can produce an electronic signal 881, associated with
the impedance 71.

[0112] When the distal end portion 843" of the insertion
member 840' and the distal tip 816' of the target probe 814' are
disposed within the body, the electronic circuit system 880’ is
configured to measure the impedance Z2 between the first
electrode 862 and/or the second electrode 863 and the elec-
trode 817 of the target probe 814'. The electronic circuit
system 880' can then determine the distance d between the
distal end portion 843' of the insertion member 840" and the
distal tip 816' of the target probe 814' based on the impedance
72 and the characteristic impedance of the bodily tissue. For
example, in some embodiments, the distance d can be deter-
mined based on the following formula:

d=d.;*(Z2/71)

Accordingly, the electronic circuit system 880 can produce an
electronic signal 881, associated with the impedance Z2. In
other embodiments, the distance d can be determined based
on any suitable formula or algorithm. For example, in some
embodiments, the distance d can be determined based on a
nonlinear function of the impedance Z2. In other embodi-
ments, the distance d can be determined based on a predeter-
mined calibration table that includes an array of values for the
impedance 72.

[0113] Although the medical device 800 is shown and
described above as including an electronic circuit system 880
configured to produce an indication of the position of the
distal end portion 843 of the insertion member 840, in other
embodiments, a medical device can be configured to produce
a non-electronic indication of the position of an insertion
member and/or an implant within the body. For example,
FIGS. 23 and 24 are front views of a medical device 900
according to an embodiment of the invention. The medical
device 900 includes a target member 910, an insertion mem-
ber 940, and a position indicator 984. The target member 910
has a proximal end portion 912 and a distal end portion 913.
The distal end portion 913 includes a target probe 914 con-
figured to locate a target tissue T within the body B. For
example, in some embodiments, the target probe 914 can be
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an electronic stimulating probe having an exposed electrode
configured to stimulate a muscle, a nerve or the like and/or
receive an electronic signal from a muscle, nerve or the like to
locate the target tissue T.

[0114] The insertion member 940 has a proximal end por-
tion 942 and a distal end portion 943. The distal end portion
943 of the insertion member 940 is configured to be selec-
tively coupled to an implant 902, as described above. The
proximal end portion 942 of the insertion member 940 is
rotatably coupled to the proximal end portion 912 of the target
member 910 at a coupling joint 965. In this manner, the
insertion member 940 can rotate relative to the target member
910 about the coupling joint 965. Accordingly, the medical
device 900 is configured to insert the implant 902 into the
body B, in a similar manner as described above.

[0115] The position indicator 984 includes a gage portion
985 and an arm portion 988. The gage portion 985 is coupled
to the proximal end 912 of the target member 910 and
includes a series of graduated markings 986. The arm portion
988 is coupled to the proximal end 942 of the insertion mem-
ber 940 and includes a pointer 989. The pointer 989 is con-
figured to be selectively disposed adjacent one of the gradu-
ated markings 986 in response to the position of the distal end
portion 943 of the insertion member 940 relative to the target
probe 914. Said another way, the arm portion 988 is movably
coupled to the gage portion 985 such that the pointer 989 can
be selectively disposed adjacent one of the graduated mark-
ings 986 to indicate the position of the distal end portion 943
of the insertion member 940 relative to the target probe 914.
[0116] As shown in FIG. 23 and described above, the distal
end portion 913 of the target member 910 can be inserted into
the body B through a first incision (not shown in FIGS. 23 and
24) in the skin S. In this manner, a distal tip 916 of the target
probe 914 can be positioned at a target location T within the
patient’s body B (e.g., proximate a particular anatomical
structure, at a desired depth or the like). Similarly, as shown in
FIG. 23 and described above, the distal end portion 943 of the
insertion member 940 and/or the implant 902 can be inserted
into the body B, thereby placing the medical device 900 in a
first configuration. When the medical device 900 is in the first
configuration (FIG. 23), the distal end portion 943 of the
insertion member 940 and/or the implant 902 is spaced apart
from the distal tip 916 of the target probe 914 by a distanced, .
Moreover, when the medical device 900 is in the first con-
figuration, the position indicator 984 produces an indication
associated with the distance d,. Similarly stated, when the
medical device 900 is in the first configuration, the pointer
989 is disposed adjacent one of the graduated markings 986
that is associated with the distance d,.

[0117] Asdescribed above, the distal end portion 943 ofthe
insertion member 940 and/or the implant 902 can be moved
within the body B by rotating the insertion member 940
relative to the target member 910 as shown by the arrow TT in
FIG. 24. In this manner, the medical device 900 can be moved
from the first configuration to the second configuration within
the body B. When the medical device 900 is in the second
configuration (FIG. 24), the distal end portion 943 of the
insertion member 940 and/or the implant 902 is spaced apart
from the distal tip 916 of the target probe 914 by a distanced,.
Moreover, when the medical device 900 is in the second
configuration, the position indicator 984 produces an indica-
tion associated with the distance d,. Similarly stated, when
the medical device 900 is in the first configuration, the pointer
989 is disposed adjacent one of the graduated markings 986
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that is associated with the distance d,. In this manner, the user
can move the distal end portion 943 of the insertion member
940 and/or the implant 902 within the body B in response to
the indications produced by the position indicator 984.
[0118] Although the medical device 200 is shown and
described above as including one target probe 214, one inser-
tion member 240, and one implant 202, in other embodi-
ments, a medical device can include multiple target probes,
multiple insertion members and/or multiple implants. For
example, in some embodiments a kit can include a medical
device configured to insert an implant similar to the medical
device 200 shown and described above. The kit can also
include multiple target probes, each having different charac-
teristics (e.g., length, diameter, electrode configuration, tip
geometry, etc.). In some embodiments, for example, the kit
can include multiple insertion member, each having different
characteristics (e.g., size, radius of curvature, electrode con-
figuration, dilation configuration, etc.). Similarly, in some
embodiments, the kit can include multiple implants of the
types shown and described above.

[0119] The medical devices shown and described herein
can be constructed from any suitable material or combination
of'materials. For example, in some embodiments, an insertion
member, such as insertion member 240, can be a constructed
from a rigid material, such as Nylon, a composite material, a
metal alloy or the like. In other embodiments, an insertion
member, such as insertion member 240, can be a constructed
from a flexible material. In this manner, the radius of curva-
ture of the insertion member can be changed based on the
desired passageway within the body along which the implant
is to be inserted.

[0120] FIG. 25 is aflow chart of a method 1000 of inserting
an implant into a body according to an embodiment of the
invention. The method includes inserting a target probe along
afirst path within a body such that a portion of the target probe
is disposed adjacent a target location within the body, 1002.
The target probe can be any target probe of the types shown
and described above. In some embodiment, for example,
target probe can be inserted by disposing a distal end portion
of a target portion of an implant delivery device against the
body and moving the target probe within the first member of
the insertion apparatus such that the portion of the target
probe is disposed adjacent the target location.

[0121] In some embodiments, the target probe can be an
electromyogram (EMG) needle configured to be percutane-
ously inserted into the body to electrically stimulate and/or
receive an electronic signal from the target location within the
body. Accordingly, in some embodiments, the method option-
ally includes stimulating electronically a nerve and/or a
muscle with the target probe after the inserting the target
probe, 1004.

[0122] Afterthe target probe is disposed adjacent the target
location, an electronic implant is inserted along a second path
within the body such that a portion of the electronic implant is
disposed adjacent the target location within the body, 1006.
The second path is different from the first path. For example,
in some embodiments, a center line of the second path can be
non-parallel to a center line of the first path. Moreover, the
electronic implant is inserted when the target probe is dis-
posed adjacent the target location within the body.

[0123] In some embodiments, the electronic implant is
inserted using an implant delivery device of the type shown
and described above. For example, in some embodiments, the
electronic implant is inserted by moving an insertion member
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of an implant delivery device relative to the target probe. As
described above, the insertion member of the implant delivery
device can be selectively coupled the electronic implant.

[0124] FIG. 26 is a flow chart of a method 1020 of inserting
an implant into a body according to an embodiment of the
invention. The method includes inserting a target probe of a
first member of an implant delivery device into a body via a
first incision such that a portion of the target probe is disposed
within the body adjacent a target location, 1022. The target
probe can be any target probe of the types shown and
described above. In some embodiments, for example, a distal
tip of the target probe can be configured to pierce, dilate
and/or displace bodily tissue to define the first incision and/or
a passageway within the body.

[0125] In some embodiments, the first member of the
implant delivery device can include an anchor portion, of the
types shown and described above. Accordingly, in some
embodiments, the inserting the target probe includes dispos-
ing the anchor portion of the implant delivery device against
that body, and moving the target probe relative to the first
member of the implant delivery device.

[0126] A second member of the implant delivery device is
moved relative to the first member such that a distal end
portion of the second member is moved from a region outside
of'the body to the target location within the body via a second
incision, 1024. The second incision is physically distinct
from the first incision. Said another way, the first incision and
the second incision do not share a common boundary. The
second member of the implant delivery device can be any
movable member of the types shown and described above.
Moreover, the distal end portion of the second member is
selectively coupled to an electronic implant. Accordingly, in
some embodiments, the method can optionally include
decoupling the electronic implant from the distal end portion
of the second member, 1026. In this manner, the electronic
implant can remain within the body after the implant delivery
device is removed from the body.

[0127] In some embodiments, the method optionally
includes defining an insertion passageway within the body
before the moving, 1028. The insertion passageway can
extend from the second incision to the target location within
the body and can be configured to receive the distal end
portion of the second member of the implant delivery device.
In some embodiments, for example, a portion of a center line
of the insertion passageway can be substantially normal to a
center line of the target probe. In some embodiments, the
insertion passageway can be defined by the distal tip of the
electronic implant and/or the distal end portion of the second
member of the implant delivery device. In other embodi-
ments, the insertion passageway can be defined by a dilator
that is movably coupled to the first member of the implant
delivery device.

[0128] FIG. 27 is a flow chart of a method 1040 of inserting
an implant into a body according to an embodiment of the
invention. The method includes engaging a target device with
an outer surface of a body, 1040. The target device, which can
be similar to the target device 600 shown and described above
with reference to FIGS. 16-18, includes a first portion and a
second portion. The first portion defines a lumen, and the
second portion defines a lumen. In some embodiments, for
example, the engaging can include coupling a portion of the
target device to the outer surface of the body. For example, in



US 2013/0138190 Al

some embodiments, the target device can include a contact
surface having an adhesive configured to be coupled to the
skin of the body.

[0129] A distal end portion of a target probe is then inserted
into the body via the lumen of the first portion, 1044. In some
embodiments, for example, the target probe is inserted within
the body such that the distal end portion of the target probe is
adjacent a target tissue within the body. In this manner, the
insertion of the target probe is guided by the target member. In
some embodiments, the method optionally includes stimulat-
ing electronically a nerve and/or a muscle with the target
probe after the inserting the target probe, 1046.

[0130] The second portion of the target device is moved
relative to the first portion of the target device, 1048. In some
embodiments, for example, the second portion of the target
device is rotated relative to the first portion of the target
device. Said another way, in some embodiments, the second
portion of the target device is moved relative to the first
portion of the target device such that an angle between the
center line of the lumen of the second portion and the center
line of the lumen of the first portion is adjusted.

[0131] A distal end portion of an implant delivery member
is then inserted into the body via the lumen of the second
portion, 1050. The implant delivery member can be any
implant delivery member (also referred to herein as implant
delivery tools) shown and described herein. The method can
optionally include decoupling the distal end portion of the
implant delivery member and the electronic implant such that
the implant remains within the body.

[0132] FIG. 28 is aflow chart of a method 1060 of inserting
an implant into a body according to an embodiment of the
invention. The method includes inserting a distal end portion
of a target probe into a body, 1062. The target probe can be
any target probe of the types shown and described above. For
example, in some embodiments, the target probe can be an
electromyogram (EMG) needle configured to be percutane-
ously inserted into the body to electrically stimulate and/or
receive an electronic signal from the target location within the
body. Accordingly, in some embodiments, the method option-
ally includes stimulating electronically a nerve and/or a
muscle with the target probe after the inserting the target
probe.

[0133] An implant is inserted into the body, 1064. The
implant can be inserted using any implant insertion tool of the
types shown and described herein. For example, in some
embodiments, the implant can be inserted using an implant
delivery device movably coupled to the target probe. In some
embodiments, the implant can be inserted using an insertion
tool having a distal end portion that is selectively coupled to
the implant.

[0134] The implant can be any implant of the type shown
and described herein. For example, in some embodiments, the
implant can be an electrical implant, such as, for example, a
microstimulator, an elongate implant, an electronic lead, an
electrode, a power supply, an amplifier and/or a sensor. In
other embodiments, the implant can be an implant that is not
associated with an electronic circuit system.

[0135] A distance between the distal end portion of the
target probe and the implant is measured after the distal end
portion of the target probe and the implant are within the
body, 1066. In some embodiments, the distance can be mea-
sured by measuring an impedance between the distal end
portion of the target probe and the implant, a capacitance
between the distal end portion of the target member and the
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implant, and/or an inductance between the distal end portion
of the target member and the implant. Similarly, in some
embodiments, the distance can be measured by measuring an
impedance between the distal end portion of the target probe
and the distal end portion of the implant delivery device, a
resistance between the distal end portion of the target probe
and the distal end portion of the implant delivery device, a
capacitance between the distal end portion of the target mem-
ber and the distal end portion of the implant delivery device,
and/or an inductance between the distal end portion of the
target member and the distal end portion of the implant deliv-
ery device.

[0136] Insomeembodiments, the distance can be measured
by measuring more than one impedance value. For example,
in some embodiments, the distance can be measured by mea-
suring a first impedance and a second impedance. The first
impedance is measured between a first electrode disposed at
the distal end portion of the insertion member and a second
electrode disposed at the distal end portion of the insertion
member. The second impedance is measured between at least
one of the first electrode or the second electrode and a third
electrode disposed at the distal end portion of the target probe.
[0137] Insomeembodiments, the distance can be measured
by an electronic circuit system of the types shown and
described above. Moreover, in some embodiments, the
method optionally includes producing a textual indication
associated with the distance between the distal end portion of
the target probe and the implant, 1068. Similarly, in some
embodiments, the method optionally includes producing a
audible indication associated with the distance between the
distal end portion of the target probe and the implant, 1070.

[0138] The implant is moved within the body in response to
the distance measured, 1072. In this manner, a user can move
the implant from a region outside of the body to a region
within the body based on the measured distance between the
distal end portion of the target probe and the implant.

[0139] While various embodiments of the invention have
been described above, it should be understood that they have
been presented by way of example only, and not limitation.
Where methods described above indicate certain events
occurring in certain order, the ordering of certain events may
be modified. Additionally, certain of the events may be per-
formed concurrently in a parallel process when possible, as
well as performed sequentially as described above. Thus, the
breadth and scope of the invention should not be limited by
any of the above-described embodiments. While the inven-
tion has been particularly shown and described with reference
to specific embodiments thereof, it will be understood that
various changes in form and details may be made.

[0140] For example, although many of the medical devices
shown and described above include an insertion member that
moves relative to a target member within a plane, in other
embodiments, a medical device can include an insertion
member configured to move relative to a target member in
more than one plane. Said another way, in some embodi-
ments, a medical device can include an insertion member
configured to move three-dimensionally relative to a target
member. Moreover, such three-dimensional movement can
include rotational movement and/or translational movement.
[0141] Although the insertion member 140 is shown and
described above as being rotatably coupled to the target mem-
ber 110, in other embodiments, an insertion member can be
removably coupled to a target member. For example, in some
embodiments, a medical device can include an insertion
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member 140 that is rotatably and removably coupled to a
target member. In this manner, after the insertion member is
inserted into the body, as described above, the target member
can be decoupled from the insertion member and removed
from the body while the insertion member is disposed within
the body.

[0142] Although the medical device 200 is shown and
described above as including a coupling member 264 having
an adjustable length, in other embodiments, a medical device
can include any number of members having an adjustable
length. For example, in some embodiments, a medical device
can include a target member having an adjustable length
and/or an insertion member having an adjustable length.
[0143] Although many of the medical devices shown and
described above include an insertion member that is coupled
to a target member either directly or via a coupling member,
in other embodiments, a medical device can include an inser-
tion member that is operatively coupled to a target member
via any suitable fashion. Said another way, in some embodi-
ments, a medical device can include an insertion member and
atarget member that are devoid of a mechanical coupling, but
that are operatively coupled together. For example, in some
embodiments, an insertion member can be electronically
coupled to a target member such that the insertion member
can move relative to the target member based on feedback
associated with a distance between the insertion member and
the target member.

[0144] Although the target members are shown and
described above as being inserted into the body such that a
longitudinal axis of the target member is substantially normal
to the skin, in other embodiments, a target member can be
inserted into the body such that a longitudinal axis of the
target member is angularly offset from the skin by any suit-
able angle. For example, in some embodiments, the target
member can be inserted into the body such that the longitu-
dinal axis of the target member angularly offset from the skin
by approximately 45 degrees. Similarly, although the inser-
tion members are shown and described above as being
inserted into the body at an angle of between 30 and 60
degrees (see e.g., FIGS. 11-13, in other embodiments, an
insertion member can be inserted into the body at any suitable
angle. For example, in some embodiments, an insertion mem-
ber can be inserted into the body at an angle less than 30
degrees. In yet other embodiments, an insertion member can
be inserted into the body at an angle greater than 60 degrees.
[0145] Although the first lumen 622 and the second lumen
648 are shown as having a constant size (i.e., diameter), in
other embodiments, the first lumen 622 and/or the second
lumen 648 can have a variable size. In this manner, the move-
ment of the target probe 614 within the first lumen 622 and/or
the movement of the insertion tool 640 within the second
lumen 648 can be limited. For example in some embodi-
ments, the first lumen 622 and/or the second lumen 648 can be
tapered.

[0146] Although the implant insertion device 300 is shown
as including a sheath 352 and a dilator 354, in other embodi-
ments, an implant insertion device can include any number of
members movably coupled to a target portion. For example,
in some embodiments, an implant insertion device can
include a sheath, a dilator and an implant ejector.

[0147] Similarly, although the implant insertion device 300
is shown as using the dilator 354 to mechanically move the
implant 302 within the lumen 353 of the sheath 352, in other
embodiments, an implant insertion device can employ any
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suitable mechanism to move the implant within the lumen of
the sheath. For example, in some embodiments, an implant
insertion device can include a pneumatic actuator to move an
implant within a sheath.

[0148] Although the medical devices are shown and
described above as including an implant delivery device and/
oran electronic implant configured to disposed within a body,
in some embodiments, a medical device can include a simu-
lated implant delivery device and/or a simulated electronic
implant. In such embodiments, for example, the simulated
implant delivery device and/or the simulated electronic
implant can be configured for use on a simulated target (e.g.,
a cadaver, a simulated body or the like). In some embodi-
ments, for example, a simulated implant delivery device can
correspond to an actual implant delivery device of the types
shown and described above and can be used, for example, to
train a user in the insertion of electronic implants into a body.
[0149] Although wvarious embodiments have been
described as having particular features and/or combinations
of components, other embodiments are possible having a
combination of any features and/or components from any of
embodiments where appropriate. For example, in some
embodiments, a medical device can include an target mem-
ber, an insertion member, an adjustable-length coupling
member, and an electronic circuit system. The adjustable-
length coupling member can be similar to coupling member
264 shown and described above. The electronic circuit system
can be similar to the electronic circuit system 880 shown and
described above.

What is claimed is:

1. An apparatus, comprising:

a first member having a proximal end portion and a distal
end portion, the distal end portion of the first member
including a target probe; and

a second member having a proximal end portion and a
distal end portion, the second member operatively
coupled to the first member, the distal end portion of the
second member configured to be selectively coupled to
an electronic implant.

2. The apparatus of claim 1, wherein the second member is

rotatably coupled to the first member.

3. The apparatus of claim 1, wherein the second member is

configured to translate relative to the first member.

4. The apparatus of claim 1, wherein:

the target probe is configured to be disposed within the
body; and

the second member is movable relative to the first member
between a first position and a second position, the distal
end portion of the second member being disposed out-
side of the body when the second member is in the first
position, the distal end portion of the second member
being disposed within the body and adjacent the target
probe when the second member is in the second position.

5. A method, comprising:

inserting a target probe along a first path within a body such
that a portion of the target probe is disposed adjacent a
target location within the body; and

inserting an electronic implant along a second path within
the body such that a portion of the electronic implant is
disposed adjacent the target location within the body, the
second path different from the first path,

the inserting the electronic implant is performed when the
target probe is disposed adjacent the target location
within the body.
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6. The method of claim 5, wherein:

the inserting the electronic implant includes moving an
insertion member of an implant delivery device relative
to the target probe, the insertion member of the implant
delivery device coupled to the target probe, the elec-
tronic implant configured to be selectively coupled to the
insertion member of the implant delivery device.

7. The method of claim 5, wherein:

the inserting the target probe includes inserting the target
probe via a first incision; and

the inserting the electronic implant includes inserting the
electronic implant via a second incision, the second
incision being physically distinct from the first incision.

8. A method, comprising:

inserting a target member into a body such that a distal end
portion of the target member is disposed adjacent a
target location within the body;
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inserting a distal end portion of an insertion member into

the body, the insertion member movably coupled to the
target member, the insertion member selectively
coupled to an implant; and

producing an electronic signal in proportion to a distance

between the distal end portion of the target member and
the distal end portion of the insertion member when the
target member and the insertion member are disposed
within the body.

9. The method of claim 8, wherein the inserting the target
member is performed percutaneously via a first incision, the
method further comprising:

defining a passageway within the body with the distal end

portion ofthe insertion member, the passageway extend-
ing from a second incision to the target location, the
second incision being physically distinct from the first
incision.



