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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present invention claims priority under 35
U.S.C. § 119 to U.S. Provisional Application No.
60/844,821, filed September 15, 2006,

TECHNICAL FIELD

[0002] The present invention relates to medical devic-
es and methods for anchoring implantable medical de-
vices in the body. In particular, the present invention re-
lates to anchoring devices and methods for anchoring
implantable physiologic sensors and other implantable
medical devices within a patient’s cardiovascular system.

BACKGROUND

[0003] Medical devices that can be implanted within a
patient’s body for monitoring one or more physiological
parameters and/or to provide therapeutic functions are
known. For example, sensors or transducers can be
placed in the body for monitoring a variety of properties,
such as temperature, blood pressure, strain, fluid flow,
chemical properties, electrical properties, magnetic prop-
erties, and the like. In addition, medical devices can be
implanted that perform one or more therapeutic> func-
tions, such as drug delivery, cardiac pacing, defibrillation,
electrical stimulation, and the like.
[0004] One parameter of particular interest is blood
pressure. One or more implantable pressure sensing
modules can be used in conjunction with cardiac rhythm
management (CRM) devices to facilitate optimization of
CRM device settings. In such systems, the pressure
sensing module is delivered transvenously to a target
vessel (e.g., the pulmonary artery), and anchored in the
vessel using various fixation techniques. Accurate place-
ment of the sensing module is an important factor in ac-
curately and reliably measuring the desired parameter.
Additionally, under some circumstances, it becomes nec-
essary to re-position an implantable sensor module after
initial deployment, or alternatively, to remove the sensor
from the patient entirely.
Document EP 1 488 735 A1 discloses an implantable
device including a sensor which measures various pa-
rameters within a human body. The implantable sensor
assembly is configured for delivery through a delivery
catheter. A mesh upon which the sensor is coupled is
connected to a ball defining a proximal hub portion via
connecting wires. An intermediate anchor portion is de-
fined by such connection wires. The mesh defines a distal
anchor portion. The device disclosed in document EP 1
488 735 A1 is retractable and configured in such way
that when retracted within a delivery catheter, it assumes
a collapsed configuration after having assumed an ex-
panded configuration. The ball is centered in the middle
of the lumen to be able to easily retract the sensor as-

sembly.
Document US 2006/0122522 discloses a similar setup.
An anchoring system comprises an anchoring device, a
number of connection structures and a sensor which is
placed proximally of the anchoring device defining a dis-
tal anchor portion. The connection structures define an
intermediate anchor portion. The entire configuration is
configured to allow the anchor to be retracted within a
delivery catheter and to assume a collapsed configura-
tion after assuming an expanded configuration.
Document WO 2005/067817 A1 discloses a non-retract-
able sensor assembly allowing for different positions of
the sensors proximally of an anchoring device.
[0005] Thus, a need exists for an apparatus and meth-
ods for placing and anchoring implantable medical de-
vices within a patient’s body. In particular, there is a need
for an anchoring system that can be accurately re-posi-
tioned and re-deployed, or in the alternative, removed
from the patient’s vasculature, after an initial deployment.

SUMMARY

[0006] The present invention is described by the tech-
nical features disclosed in independent claim 1. BRIEF
DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1 is a schematic view of a cardiac rhythm
management system including a pulse generator and an
implantable sensor module implanted within a pulmonary
artery of a heart according to one embodiment of the
present invention.
[0008] FIGS. 2A and 2B are side and proximal end
views, respectively, of the sensor assembly shown im-
planted in FIG. 1.
[0009] FIGS. 3A and 3B are side and proximal end
views, respectively, of a sensor assembly according to
another embodiment not a part of the present invention.
[0010] FIG. 4 is a side view of a sensor assembly ac-
cording to another embodiment of the present invention.
[0011] FIGS. 5A-5D are side views of the sensor as-
sembly of FIGS. 3A-3B being deployed from a delivery
catheter according to one embodiment not a part of the
present invention.
[0012] FIGS. 6A - 6D are perspective, side, top, and
distal end views, respectively, of an anchor for a sensor
assembly or other implantable medical device according
to another embodiment not a part of the present inven-
tion.
[0013] FIGS. 7-10 are schematic perspective views of
alternative anchors for a sensor assembly or other im-
plantable medical device according to other embodi-
ments of the present invention.
[0014] FIG. 11 is a flow chart illustrating a method of
deploying an implantable sensor assembly according to
one embodiment of the present invention.
[0015] While the invention is amenable to various mod-
ifications and alternative forms, specific embodiments
have been shown by way of example in the drawings and
are described in detail below. The intention, however, is
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not to limit the invention to the particular embodiments
described. On the contrary, the invention is intended to
cover all modifications, equivalents, and alternatives fall-
ing within the scope of the invention as defined by the
appended claims.

DETAILED DESCRIPTION

[0016] FIG. 1 is a schematic view of a cardiac rhythm
management system 5 including a pulse generator 6, a
communication link 8, and an implantable sensor assem-
bly 10 implanted within a pulmonary artery 16 of a heart
20 according to one embodiment of the present invention.
As is known in the art, the pulse generator 6 is typically
implanted subcutaneously at an implantation location in
the patient’s chest or abdomen. As shown, the heart 20
generally includes a superior vena cava 22, a right atrium
24, a right ventricle 26, a ventricular septum 28, a right
ventricular outflow tract 30, a left ventricle 32 and a left
atrium 34. As shown, the right ventricular outflow tract
30 leads to the pulmonary artery 16, which is separated
from the right ventricle by a pulmonary artery valve 38.
[0017] The pulse generator 6 may be any implantable
medical device known in the art or later developed, de-
livering an electrical therapeutic stimulus to the patient.
In one embodiment, the pulse generator 6 is a pacemak-
er. In another embodiment, the pulse generator is an im-
plantable cardiac defibrillator. In still other exemplary em-
bodiments, the pulse generator 6 includes both pacing
and defibrillation capabilities. In the illustrated embodi-
ment, the pulse generator 6 and the implantable sensor
assembly 10 are communicably coupled by the commu-
nication link 8, which may be a wired or wireless com-
munication link.
[0018] As shown in FIG. 1, the sensor assembly 10
includes an implantable sensor 50 and an anchor 54 cou-
pled to the sensor 50. As will be discussed in detail below,
the anchor 54 is an expandable structure configured to
assume a collapsed configuration for transvenous deliv-
ery of the sensor assembly 10 to the desired implantation
location (e.g., via a delivery catheter), and an expanded
configuration, illustrated in FIG. 1, in which the anchor
54 engages an inner surface of the pulmonary artery 16.
The anchor 54 is further advantageously configured to
facilitate retraction of the anchor 54 back within the de-
livery catheter after initial deployment so that the sensor
assembly 10 can be repositioned within the same or a
different vessel, or alternatively, removed from the pa-
tient altogether.
[0019] In the embodiment illustrated in FIG. 1, the sen-
sor assembly 10 is implanted in the patient’s main pul-
monary artery 16. In other embodiments, the sensor as-
sembly 10 may be implanted in a branch of the pulmonary
artery 16 (e.g., the right or left pulmonary artery). In other
embodiments, the sensor assembly 10 may be implanted
in other regions of the patient’s vasculature or in other
body lumens.
[0020] The sensor 50 is configured to communicate

with the pulse generator 6 via the communication link 8,
which may be wired or wireless. Various types of wireless
communication circuitry are well known in the art, and
the specific type and/or style of wireless communication
that can be used is not limited. For example, ultrasonic
waves, acoustic communications, radio frequency com-
munications, and the like may be used. In one embodi-
ment, the sensor 50 includes an acoustic transmitter/re-
ceiver configured for acoustic telemetry, which transmit-
ter/receiver is configured to transmit and/or receive ul-
trasonic signals to/from the pulse generator 6. In some
embodiments, the sensor 50 may be configured to com-
municate with one or more other implantable medical de-
vices (e.g., another pulse generator or other therapeutic
device such as a drug delivery device) via other wired or
wireless communication links. In still other embodiments,
the sensor 50 is configured to communicate with devices
external to the patient’s body via wireless communication
links.
[0021] The sensor 50 may be configured to perform
one or more designated functions, which may include
taking one or more physiological measurements. The
sensor 50 may be configured to measure any known
physiologic parameters such as, for example, blood pres-
sure, temperature, blood or fluid flow, strain, electrical,
chemical, or magnetic properties within the body. The
specific parameters to be measured, and thus the im-
plantation site for the sensor assembly 10, are deter-
mined based on the particular therapeutic needs of the
patient. In one exemplary embodiment, the sensor 50
may be configured to measure blood pressure in the pul-
monary artery 16 (e.g., as illustrated in FIG. 1). In the
illustrated embodiment, the sensor 50 is adapted to store
and/or transmit blood pressure data to the pulse gener-
ator 6 or a device (e.g., a monitor or programmer) located
external to the patient’s body.
[0022] FIGS. 2A and 2B are side and proximal end
views, respectively, of the sensor assembly 10 in its ex-
panded configuration according to one embodiment of
the present invention. As shown in FIGS. 2A-2B, the sen-
sor 50 includes a housing 60 defining a proximal end 64,
and the anchor 54 includes a proximal hub portion 68,
an intermediate portion 72, and a distal portion 76. In the
illustrated embodiment, the hub portion 68 is coupled to
the sensor housing 60. In other embodiments, the sensor
50 may be coupled to other portions of the anchor 54
(e.g., near the distal end of the distal portion 76).
[0023] As shown, the intermediate portion 72 extends
both distally and radially from the hub portion 68, and the
distal portion 76 extends distally from the intermediate
portion 72, forming a continuous transition from the in-
termediate portion 72 to the distal portion 76. In the illus-
trated embodiment, the intermediate portion 72 is formed
from a plurality of elongated struts 82 extending distally
and radially from the hub portion 68 In this configuration,
the struts 82 are effectively hingedly connected to the
hub portion 68, which permits the anchor 54 to be col-
lapsed upon being retracted into a delivery catheter. As
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further shown, the distal portion 76 extends distally from
the intermediate portion 72, and includes a plurality of
elongate, arcuate members interconnected at approxi-
mately their mid-sections to form a generally tubular
stent-like structure defining a lumen 77 for the flow of
body fluids (e.g., blood) through the vessel (e.g., the pul-
monary artery) in which the sensor assembly 10 is im-
planted. When in the expanded configuration as illustrat-
ed, at least the stent-like distal portion 76, and in some
embodiments, at least portions of the struts 82 making
up the intermediate portion 72, are adapted to direct a
radial force against and engage the inner surface of the
pulmonary artery (or other vessel) to fixate the sensor
assembly 10 therein.
[0024] As shown, the proximal hub portion 68, and thus
the sensor 50 attached thereto, is radially positioned at
or proximate an outer periphery 84 of the anchor 54.
Thus, in the illustrated embodiment, the sensor 50 will
be located at or very near the wall of the vessel (e.g., the
pulmonary artery) in which the sensor assembly 10 is
implanted. Thus, as can perhaps be best seen in FIG.
2B, the lumen 77 formed by the anchor 54 is substantially
unobstructed by other portions of the anchor assembly
10, and thus the lumen 77 provides a substantially un-
obstructed conduit for blood flow, passage of other med-
ical devices (e.g., catheters, electrical leads), and the
like.
[0025] In the illustrated embodiment, the proximal hub
portion 68 is a generally annular structure and extends
circumferentially around the housing 60 of the sensor 50.
In other embodiments, the hub portion 68 may not extend
completely around the sensor housing 60. In still other
embodiments, the annular structure may be omitted from
the hub portion 68. For example, the hub portion 68 may
include generally linear members joined at or near the
proximal end of the anchor 54, which members may di-
verge to form the intermediate portion of the anchor 54.
[0026] The anchor 54 may be coupled to the sensor
50 by any methods known in the art. For example, the
anchor may be welded, brazed, soldered, adhesively
bonded, or attached to the sensor housing 60 by crimping
or using a mechanical fastening structure such as a snap-
fit ring. Alternatively, the sensor housing 60 may be
formed integrally with the anchor 54, or portions thereof.
In short, the present invention does not require any par-
ticular method of coupling the sensor 50 and the anchor
54. Furthermore, in some embodiments, the sensor 50
may be frictionally coupled to the anchor (e.g., by design-
ing an interference fit between the sensor 50 partially and
the annular hub portion 68 as illustrated in FIGS. 2A-2B).
Such embodiments may facilitate removing and/or re-
placing the sensor 50 while leaving the anchor 54 in its
implanted location in a patient’s vasculature.
[0027] As further shown in FIG. 2A, in the expanded
configuration of the anchor 54, the struts 82 of the inter-
mediate portion 72 radiate distally and outwardly with
respect to the hub portion 68, such that at least the portion
of the intermediate portion 72 nearest the hub portion 68

forms a generally oblique angle α with respect to an axis
A10 extending longitudinally through the hub portion 68.
As will be explained in more detail below, the sloped ori-
entation of the intermediate portion 72 with respect to the
axis A10 advantageously facilitates retracting the anchor
54 within a delivery sheath after deployment, such that
the sensor assembly 10 can be repositioned and/or re-
moved from the body entirely, if desired, after an initial
deployment. For example, a specialized stylet or other
retaining element can be releasably coupled to the prox-
imal end 64 of the sensor 50 (or to the proximal hub por-
tion 68 of the anchor 54), providing a means for retracting
the anchor 54 back within a delivery catheter after de-
ployment.
[0028] The specific dimensions of the anchor 54 will
vary depending on the particular implantation location
and the required fixation strength. In general, the anchor
54 has an expanded outer distal portion diameter D10
and a length L10 selected to impart a radial force on and
to frictionally engage the inner surface of the target vessel
in which the sensor assembly 10 is implanted. For ex-
ample, as discussed above, in one embodiment, the sen-
sor assembly 10 is configured for implantation in the pul-
monary artery 16. In various exemplary embodiments,
the anchor 54 has a length L10 of from about 20 millim-
eters to about 60 millimeters and an expanded diameter
D10 of from about 16 millimeters to about 50 millimeters.
In one embodiment, the length L10 is about 50 millimeters
and the expanded diameter D10 is about 38 millimeters.
In one embodiment, the length L10 is about 50 millimeters
and the expanded diameter D10 is about 32 millimeters.
It is emphasized, however, that these examples are il-
lustrative only, and that particular implantation locations
may call for other anchor lengths L10 and expanded di-
ameters D10.
[0029] FIGS. 3A and 3B are side and proximal end
views, respectively, of a sensor assembly 110 according
to another embodiment not a part of the present inven-
tion. As shown in FIGS. 3A-3B, the sensor assembly 110
includes a sensor 150 and an anchor 154, which like the
anchor 54 described above, includes a housing 160 and
a proximal end 164, and the anchor 154 includes a prox-
imal hub portion 168, an intermediate portion 172, and a
distal portion 176. In the illustrated embodiment, the hub
portion 168 is coupled to the sensor housing 160. In other
embodiments, the sensor 150 may be coupled to other
portions of the anchor 154. The distal portion 176 in-
cludes a plurality of interconnected, undulating members
arranged to form a generally tubular stent-like structure
providing a lumen 177 for the flow of body fluids (e.g.,
blood) through the vessel (e.g., the pulmonary artery) in
which the sensor assembly 110 is implanted.
[0030] The sensor assembly 110 is in many respects
similar to the sensor assembly 10 described above, with
the primary exception being that in the sensor assembly
110, the hub portion 168 is radially located within the
lumen 177 formed by the distal portion 176, and the in-
termediate portion 172 includes a plurality of struts 182
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extending distally and radially from the hub portion 168
in a manner similar to spokes on a wheel. In the illustrated
embodiment, the hub portion 168 is substantially central-
ly located in the lumen 177. In other embodiments, the
hub portion 168 may be offset from the radial center of
the lumen 177.
[0031] Similar to the anchor 54, in the expanded con-
figuration shown in FIGS. 3A and 3B, the struts 182 of
the anchor intermediate portion 172 of the anchor 154
radiates distally and outwardly, such that the intermedi-
ate portion 172 generally forms an oblique angle α with
respect to an axis A110 extending longitudinally through
the hub portion 168. Thus, as with the anchor 54, the
sloped orientation of the intermediate portion 172 with
respect to the axis A110 advantageously facilitates re-
tracting the anchor 154 within a delivery sheath after de-
ployment.
[0032] As with the anchor 54 described above, the an-
chor 154 has an expanded outer distal portion diameter
D110 and a length L110 selected to impart a radial force
on and to frictionally engage the inner surface of the tar-
get vessel in which the sensor assembly 10 is implanted.
In one embodiment, the sensor assembly 110 is config-
ured for implantation in the pulmonary artery 16, and the
anchor 154 has a length L110 of from about 20 millimeters
to about 60 millimeters and an expanded diameter D110
of from about 16 millimeters to about 50 millimeters. In
one embodiment, the length L110 is about 50 millimeters
and the expanded diameter D110 is about 38 millimeters.
In one embodiment, the length L110 is about 50 millime-
ters and the expanded diameter D110 is about 32 millim-
eters. It is emphasized, however, that these examples
are illustrative only, and that particular implantation loca-
tions may call for other anchor lengths L110 and expanded
diameters D110.
[0033] FIG. 4 is a side view of a sensor assembly 210
according to another embodiment not a part of the
present invention. As shown in FIG. 4, the sensor as-
sembly 210 includes a sensor 250 and an anchor 254.
The sensor 250 includes a housing 260 and a proximal
end 164, and the anchor 254 includes a proximal hub
portion 268, an intermediate portion 272, and a distal
portion 276. In the illustrated embodiment, the hub por-
tion 268 is coupled to the sensor housing 260, although
in other embodiments, the sensor 250 may be coupled
to the anchor 254 at other locations.
[0034] As can be seen in FIG. 4, the sensor assembly
210 is configured in a manner substantially similar to the
sensor assembly 10 described above, with the primary
difference being the elongated distal portion 276 of the
anchor 254 as compared to the anchor 54. The elongated
distal portion 276 provides an increased fixation strength
due to the increased surface area for engaging the vessel
inner surface, as compared to the distal portion 76 of the
anchor 54. In one embodiment of the sensor assembly
210 configured for implantation in the patient’s pulmonary
artery, the anchor 254 has a length L210 of from about
70 to about 90 millimeters. In one embodiment, the length

L210 is about 80 millimeters.
[0035] Thus, when in their expanded configurations as
illustrated in the respective figures, the intermediate por-
tions and the stent-like distal portions of the anchors 54,
154, and 254 form radially expandable means for engag-
ing the inner surface of the vessel (e.g., the pulmonary
artery) to fixate the respective sensor assembly 10 there-
in.
[0036] The respective sensors and anchors of the sen-
sor assemblies 10, 110, 210 described above can be
made of any biocompatible materials suitable for similar
implantable medical devices, whether now known or later
developed. For example, in various embodiments, any
or all of the sensor housings 60, 160, and/or 260 may be
made of any biocompatible materials suitable for use for
hermetic housings for other implantable medical devices.
Such materials include, without limitation, titanium, stain-
less steel, biocompatible polymers, and the like. It will be
appreciated that the particular design requirements of
the implantable medical device and the associated an-
chor will primarily dictate the material selected.
[0037] The stent-like anchors 54, 154, and/or 254 de-
scribed above can be self-expanding or balloon expand-
able, and can be made from any materials, whether now
known or later developed, suitable for use in cardiovas-
cular stents or similar implantable devices. By way of
example only, suitable materials include stainless steel
and a wide variety of alloys and polymers. For self-ex-
panding embodiments, the anchors 54, 154, 254 are
made at least partially from materials having desirable
shape memory and/or superelastic properties. Exempla-
ry materials exhibiting suitable shape memory and su-
perelasticity include shape memory polymers and nickel-
titanium shape memory alloys such as nitinol. In some
embodiments, the anchors 54, 154, and/or 254 are laser
cut from a nitinol tube. In other embodiments, the anchors
54, 154, and/or 254 may be formed substantially from
wire stock. Other suitable materials will be ascertained
by those skilled in the art based on the foregoing.
[0038] For the present invention, the size of the anchor
structure, in both the collapsed and expanded configu-
rations, will generally be determined based on the par-
ticular patient anatomy. In some embodiments, the an-
chors 54, 154, and/or 254 are designed and sized to fric-
tionally engage the inner surface of the vessel wall upon
expansion. In one embodiment, e.g., where the anchor-
ing structures are designed to be secured in the pulmo-
nary artery 16, which branches and tapers as it flows
toward the lungs, the anchoring structure can be placed
in the pulmonary artery, and then allowed to flow with
blood stream until the anchoring structure lodges in a
desired location. Once secured, the sensor can collect
the desired data measurements. Of course, as one
skilled in the art will appreciate, the anchoring structure
can be placed in other blood vessels, or other bodily lu-
mens.
[0039] FIGS. 5A-5D are side views illustrating, sche-
matically, the sensor assembly 110 being deployed from
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a delivery catheter 300. As shown in FIG. 5A, the sensor
assembly 110 is initially retained within the delivery cath-
eter 300 with the anchor 154 in a collapsed configuration
and a tether 302 releasably coupled to the proximal end
164 of the sensor 150. The tether 302 can be a stylet,
guidewire, or similar structure having a distal mechanism
adapted to releasably engage the sensor 150 (or the hub
portion 168) as the sensor assembly 110 is deployed
through the catheter 300. For example, the tether 302
may include any of the structures disclosed in the co-
pending and commonly assigned U.S. Provisional Patent
Applications 60/844,953 titled "DELIVERY SYSTEM
FOR AN IMPLANTABLE PHYSIOLOGIC SENSOR" filed
September 15, 2006, and 60/844,948 titled "MECHA-
NISM FOR RELEASABLY ENGAGING AN IMPLANTA-
BLE MEDICAL DEVICE FOR IMPLANTATION" filed
September 15, 2006, the contents of which are incorpo-
rated herein by reference for all purposes.
[0040] The tether 302 allows the user (e.g., a physician
or other medical professional) to control the position of
the sensor assembly 110 with respect to the catheter
300. For example, the tether 302 can be pushed distally
relative to the catheter 300 to advance the anchor 154
beyond a distal end 304 of the catheter 300. Alternatively,
the catheter 300 can be retracted in a proximal direction
while the tether 302 is held in place. In either approach,
in the illustrated embodiment, the anchor 154 self-ex-
pands to its expanded configuration upon being extended
beyond the distal end 304 of the catheter 300.
[0041] FIG. 5B illustrates the sensor assembly 110
with the anchor 154 partially deployed from the distal end
304 of the catheter 300. In the embodiment of FIG. 5B,
the anchor 154 is self-expanding, and in that respect is
similar to cardiovascular stents as are known in the art.
FIG. 5C illustrates the sensor assembly 110 fully de-
ployed from the distal end 304 of the catheter 300, with
the tether 302 still coupled to the proximal end 164 of the
sensor 150. As shown in FIG. 5C, the anchor 154 is fully
expanded to its expanded configuration such that it can
engage an inner surface of a vessel (e.g., the pulmonary
artery) to secure the sensor assembly 110 therein. FIG.
5C further illustrates the sloped configuration of the in-
termediate portion 172 with respect to the sensor 150
and the longitudinal axis A110 extending through the prox-
imal portion 168 (see FIG. 3A), and in turn, the delivery
catheter 300.
[0042] FIG. 5D illustrates the sensor assembly 110
partially retracted within the catheter 300. As shown in
FIG. 5D, the anchor 154 can re-assume its collapsed
configuration and be retracted back into the catheter 300
after being fully deployed as shown in FIG. 5C. This re-
tractability is enabled by the configuration of the interme-
diate portion 172 of the anchor 154, and more particularly,
the oblique angle of the intermediate portion 172 with
respect to the longitudinal axis A110 extending through
the proximal hub portion 168 (see FIG. 3A). The illustrat-
ed configuration of the hub portion 168 and the interme-
diate portion 172 in effect hingedly connects the mem-

bers making up the intermediate portion 172 to the hub
portion 168, allowing the anchor 154 to be collapsed as
it is withdrawn back into the catheter 300. It will be ap-
preciated that the anchor 154 can subsequently be re-
deployed at this or a different location within the vascu-
lature, if desired.
[0043] FIGS. 6A through 6D are perspective, side, top,
and distal end views, respectively, of an anchor 354 ac-
cording to another embodiment not a part of the present
invention. As shown in FIGS. 6A-6D, the anchor 354 in-
cludes a proximal hub portion 368, an intermediate por-
tion 372, and a distal portion 376. As with the anchors
described above, the intermediate portion 372 extends
distally from the hub portion 368, and the distal portion
376 extends distally from the intermediate portion 372.
In the illustrated embodiment, the hub portion 368 in-
cludes an annular ring 379 adapted to be coupled to an
implantable medical device (e.g., an implantable physi-
ologic sensor such as the sensors 50, 150, 250 described
above). As shown, the hub portion 368 further includes
a plurality (in this case, two) shank members 380, 382
extending distally from the annular ring 379. As with the
anchor embodiments described above, the annular ring
379 may, in some embodiments, be omitted. Alternative-
ly, the hub portion 368 may include an alternative struc-
ture adapted for coupling the anchor 354 to the respective
implantable medical device.
[0044] As shown, the intermediate portion 372 in-
cludes a pair of hinge elements 384, 386 extending dis-
tally from the shank members 380, 382, respectively. As
further shown, the hinge element 384 includes a pair of
diverging arms 388, 389 hingedly connected at the distal
end of the shank member 380, and the hinge element
386 includes a pair of diverging arms 390, 391 hingedly
connected at the distal end of the shank member 382.
[0045] The distal portion 376 includes a pair of vessel
engaging structures 400, 402 which as illustrated are in
the form of nested jaw structures extending from the distal
ends of the diverging arms 388, 390 and 389, 391, re-
spectively. The jaw structures further include peripheral
surfaces 404, 406 adapted to frictionally engage the inner
surfaces of the target vessel when the anchor is in its
expanded configuration as shown in FIGS. 6A-6C. Thus,
when in its expanded configuration as illustrated, in the
respective figures, the intermediate portion 372 and the
distal portion 376 form radially expandable means for
engaging the inner surface of the vessel (e.g., the pul-
monary artery) to fixate the sensor assembly therein.
[0046] The hinged configuration of the anchor 354 and
the design of the distal portion 376 allows the intermedi-
ate and distal portions 372, 376 to be collapsed inwardly,
as indicated by the arrows R in FIGS. 6A and 6C, for
delivery of the anchor 354 through a catheter or similar
device. Additionally, the anchor 354 is adapted to self-
expand to the expanded configuration illustrated in FIGS.
6A-6C for securing an implantable medical device (not
shown) attached to the hub portion 368 within a target
vessel. Still additionally, similarly to the anchors 54, 154,
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and 254 (see FIGS. 5A-5D) described above, the hinged
configuration of the intermediate portion 372 and the ob-
lique orientation of the intermediate portion 372 relative
to the proximal portion 368 allows the anchor 354 to be
collapsed when retracted back within a delivery catheter
after initial deployment.
[0047] The anchor 354 may be made from any of the
materials described above in connection with the anchors
54, 154, and 254. Additionally, as will be appreciated,
the anchor 354 may be formed by any methods known
in the art or later developed for manufacturing expanda-
ble implantable medical device anchors and the like.
[0048] FIG. 7 is a schematic perspective view of a re-
positionable anchor 454 in an expanded configuration
according to another embodiment not a part of the
present invention. As shown in FIG. 7, the anchor 454
generally takes the form of a teardrop-shaped loop when
in the expanded configuration, and includes a proximal
hub portion 468, an intermediate portion 472, and a distal
portion 476. As with the anchors described above, the
intermediate portion 472 extends distally from the hub
portion 468, and the distal portion 476 extends distally
from the intermediate portion 472 In the illustrated em-
bodiment, the hub portion 468 includes an annular ring
478 forming an attachment structure (such as the annular
rings shown in FIGS. 2A and 6A-6C) adapted for coupling
to the anchor 454 to an implantable medical device (e.g.,
an implantable physiologic sensor such as the sensors
50, 150, 250 described above).
[0049] As is apparent from FIG. 7, the anchor 454 tran-
sitions gradually from the hub portion 468 to the interme-
diate portion 472, which forms an oblique angle α with
respect to the hub portion 468, which itself is desirably
oriented generally parallel to the target vessel (e.g., the
pulmonary artery 16, see FIG. 1) in which the anchor 454
is implanted. This configuration, and the loop shape of
the anchor 454 in general, permit the anchor 454 to be
collapsed radially and longitudinally (as indicated by the
arrows R and L in FIG. 7) when retracted back within a
delivery catheter or sheath after initial deployment. Thus,
as with the anchors 54, 154, 254, and 354 described
above, the anchor 454 allows an implantable medical
device (e.g., an implantable sensor) to be repositioned
within a patient’s vasculature after initial deployment from
the delivery catheter.
[0050] FIG. 8 is a schematic perspective view of a repo-
sitionable anchor 554 in an expanded configuration ac-
cording to another embodiment not a part of the present
invention. As shown in FIG. 8, the anchor 554 includes
a pair of loops 556, 557 arranged back-to-back and con-
nected at a connection location 558 at or near the vertices
of the anchor 454 and the loop loops 556, 557. As can
be seen in FIG. 8, at least the loop 556 is substantially
similar in form and construction as the anchor 454 de-
scribed above, and includes a proximal hub portion 564,
an intermediate portion 572, and a distal portion 576,
which portions are configured substantially similar or
identical to the corresponding portions of the anchor 454

described above. In the illustrated embodiment, the hub
portion 568 includes an annular ring 578 for coupling to
the anchor 554 to an implantable medical device as de-
scribed above. As can be further seen, the loop 557 is,
in the illustrated embodiment, essentially a mirror image
of the loop 556 and includes a distal end portion 582.
The anchor 554 further includes coil-shaped connecting
members 586, 588 extending between and connecting
the loops 556, 557.
[0051] The loops 556, 557 of the anchor 554 are con-
figured to operate in substantially the same manner as
the anchor 454 above. In particular, the loops 556, 557
permit the anchor 554 to be collapsed radially and lon-
gitudinally when retracted back within a delivery catheter
or sheath after initial deployment. Additionally, in some
embodiments, the distal end portion 582 may provide a
structure for the attachment of an implantable sensor or
other implantable medical device. Thus, the embodiment
of FIG. 9 advantageously permits the attachment of mul-
tiple implantable sensors, if desired. Alternatively, an im-
plantable sensor may be attached to the distal end portion
582 and not to the proximal hub portion 568, which may
be used for other purposes (e.g., for coupling the anchor
554 to a tether or retaining element for deployment of the
anchor and implantable medical device attached there-
to).
[0052] FIG. 9 is a schematic perspective view of a repo-
sitionable anchor 654 in an expanded configuration ac-
cording to another embodiment not a part of the present
invention. As can be seen in FIG. 9, the anchor 654 is
another variation of the anchor 454, and includes a pair
of loops 656, 657 longitudinally spaced and connected
by an elongate connecting element 658. As shown, at
least the loop 656 is substantially similar in form and con-
struction as the anchor 454 described above, and in-
cludes a proximal hub portion 664, an intermediate por-
tion 672, and a distal portion 676, which portions are con-
figured substantially similar or identical to the corre-
sponding portions of the anchor 454 described above.
As further shown, the proximal hub portion 668 includes
an annular ring 678 for coupling to the anchor 654 to an
implantable medical device as described above.
[0053] FIG. 10 is a schematic perspective view of a
repositionable anchor 754 in an expanded configuration
according to another embodiment not a part of the
present invention. As can be seen in FIG. 10, the anchor
754 is another variation of the anchor 454, and includes
a pair of loops 756, 757 longitudinally spaced and con-
nected by elongate connecting elements 758, 759 dis-
posed along the periphery of the anchor with the loops
756, 757 in their expanded configurations. At least the
loop 756 is substantially similar in form and construction
as the anchor 454 described above, and includes a prox-
imal hub portion 768, an intermediate portion 772, and a
distal portion 776, which portions are configured substan-
tially similar or identical to the corresponding portions of
the anchor 454 described above. In the illustrated em-
bodiment, the hub portion 768 includes an annular ring
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778 for coupling to the anchor 754 to an implantable med-
ical device as described above. As further shown, the
distal portion 776 of the loop 756 is directly attached to
the loop 757 at an attachment location 788.
[0054] Any of the loop-shaped anchors 454, 554, 654,
and 754 are configured to operate in substantially the
same or an identical manner as the anchors 54, 154,
254, and 354 described above. In particular, all of the
foregoing anchors are configured such that they can be
collapsed radially and longitudinally (such as indicated
by the arrows R and L in FIG. 7) when retracted back
within a delivery catheter or sheath after initial deploy-
ment. Thus, as with the anchors 54, 154, 254, and 354
described above, these anchors allow an implantable
medical device (e.g., an implantable sensor) to be repo-
sitioned within a patient’s vasculature after initial deploy-
ment from the delivery catheter. Thus, when in their ex-
panded configurations as illustrated in the respective fig-
ures, the intermediate portions and the distal portions of
the anchors 454, 554, 654, and 754 form radially expand-
able means for engaging the inner surface of the vessel
(e.g., the pulmonary artery) to fixate the respective sen-
sor assembly therein.
[0055] The anchoring structures described above al-
low the sensor, or other implantable medical device, to
be anchored and secured in any part of the vascular sys-
tem. In one particular embodiment, assembly can be de-
livered to the target implantation site within the vascular
system using known catheterization techniques.
[0056] FIG. 11 is a flow chart illustrating a method of
deploying an implantable sensor assembly (e.g., the as-
sembly 10, 110, 210, or an assembly utilizing one of the
anchors 354, 454, 554, 654, 754) according to one em-
bodiment of the present invention. In one exemplary em-
bodiment, the sensor assembly is implanted in the pul-
monary artery 16 (see FIG. 1) or a branch thereof. As
shown in FIG. 11, a guide catheter is transvenously ad-
vanced, using methods known in the art, until its distal
end is positioned proximate an implantation site within
the pulmonary artery 16. (Block 810) For example, in one
embodiment, a Swan Ganz catheter, which includes a
balloon at or near its distal end, may be inserted into the
venous system and floated with the blood flow into and
through the heart 20 out to the pulmonary artery 16. The
balloon catheter can then be used to locate a guide wire
and subsequently, a second guide catheter partially with-
in the pulmonary artery 16. It is emphasized, however,
that any catheterization techniques, whether now known
or later developed, can be used to position the sensor
assembly within the pulmonary artery 16 (or other region
of the vasculature system, as appropriate).
[0057] If desired by the clinician, the sensor assembly,
with a tether or other retaining structure releasably at-
tached, can be pre-loaded into the guide catheter lumen
prior to catheterization. Alternatively, the guide catheter
can be positioned as desired in the patient’s vasculature
system, and the sensor assembly and tether can be ad-
vanced through the catheter lumen to a location proxi-

mate the distal opening of the catheter. (Block 812)
[0058] The sensor assembly, or at least the anchor,
can then be deployed, with the tether still attached, from
the distal end of the guide catheter. (Block 814) For ex-
ample, the sensor assembly can be deployed by retract-
ing the guide catheter while holding the tether, and thus
the sensor assembly, in position, or by pushing the tether
and sensor assembly distally out the distal end of the
catheter. Once released from the guide catheter, the an-
chor may self-expand to assume its expanded configu-
ration and engage the inner surface of the pulmonary
artery 16. Alternatively, where a balloon-expandable an-
chor is used, the anchor can be expanded by inflating a
balloon, as is known in the art for, example, expanding
balloon-expandable vascular stents.
[0059] If desired, the tether can then be released from
the sensor assembly, and the tether and guide catheter
can be retracted from the patient. Alternatively, if the phy-
sician determines that the sensor assembly should be
removed or repositioned, the physician can retract the
sensor assembly, including the anchor, back within the
guide catheter by pulling the tether distally with respect
to the guide catheter. (Block 816) As illustrated in FIG.
5D, the anchor will collapse as it is retracted back within
the guide catheter so as to re-assume its collapsed con-
figuration within the guide catheter. The catheter can then
be re-positioned in the pulmonary artery or relocated to
another area of the patient’s vasculature. The anchor
and/or the sensor assembly in its entirety can then be re-
deployed from the guide catheter. Alternatively, the sen-
sor assembly can be removed from the body entirely
(e.g., if the sensor is determined to be not functioning as
desired, or if the anchor is incorrectly sized or configured
for the particular patient anatomy).
[0060] Of course, it will be appreciated that the anchor
structures described above may be utilized to secure
physiologic sensors and/or other implantable medical de-
vices in any area of a patient’s cardiovascular system,
or in some embodiments, in other bodily lumens. That is,
the anchors described above may effectively secure sen-
sors and other devices in vessels other than the pulmo-
nary artery and its branches.
[0061] Additionally, in some embodiments, the an-
chors described above may be utilized to secure therapy
delivery devices (e.g., drug delivery devices, stimulation
electrodes) in addition to, or in lieu of, implantable phys-
iologic sensors. In such embodiments, the therapeutic
functions are not limited to any particular type and can
include, for example, ultrasound or drug delivery therapy,
or any other therapy capable of being administered with
an implantable medical device currently known or later
developed. In some embodiments, anchoring structures
may be used to place a plurality of sensors, actuators,
or a combination of sensors and actuators. Placement
of multiple sensors and/or actuating devices throughout
the body can allow for a more comprehensive therapeutic
and diagnostic system, but multiple sensors and/or ac-
tuating devices are not required.
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[0062] Various modifications and additions can be
made to the exemplary embodiments discussed without
departing from the scope of the present invention. For
example, while the embodiments described above refer
to particular features, the scope of this invention also
includes embodiments having different combinations of
features and embodiments that do not include all of the
described features. Accordingly, the scope of the present
invention is intended to embrace all such alternatives,
modifications, and variations as fall within the scope of
the claims, together with all equivalents thereof.
The invention relates, inter alia, to the following aspects:

1. An implantable sensor assembly configured for
delivery through a delivery catheter, the sensor as-
sembly comprising:

an implantable sensor;

an anchor coupled to the sensor and adapted
to assume a collapsed configuration within the
delivery catheter and an expanded configuration
external to the delivery catheter, the anchor in-
cluding:

a proximal hub portion;

an intermediate portion hingedly coupled to
and extending distally and radially from the
hub portion, the intermediate portion con-
figured to assume a generally oblique angle
with respect to the hub portion when the an-
chor is in the expanded configuration; and

a distal portion extending distally from the
intermediate portion and adapted to engage
an inner surface of a vessel when the an-
chor is in the expanded configuration,

wherein the intermediate portion is config-
ured to allow the anchor to be retracted with-
in the delivery catheter and to assume the
collapsed configuration after assuming the
expanded configuration;

2. The assembly of aspect 1 wherein the anchor is
coupled to the sensor at the hub portion.

3. The assembly of aspect 2 wherein the sensor in-
cludes a housing, and wherein the hub portion is
generally annular and is adapted to extend circum-
ferentially around at least a portion of the sensor
housing.

4. The assembly of aspect 1 wherein at least the
distal portion is adapted to engage an inner surface
of a pulmonary artery of a patient.

5. The assembly of aspect 1 wherein the sensor in-
cludes a pressure sensor.

6. The assembly of aspect 5 wherein the pressure
sensor is adapted to measure a pulmonary arterial
blood pressure.

7. The assembly of aspect 1 wherein the sensor is
located at approximately a radial center of the anchor
when the anchor is in the expanded configuration.

8. The assembly of aspect 1 wherein the sensor is
positioned proximate a periphery of the anchor when
the anchor is in the expanded configuration.

9. The assembly of aspect 1 wherein the anchor is
balloon-expandable.

10. The assembly of aspect 1 wherein the anchor is
self-expanding.

11. The assembly of aspect 1 wherein the anchor is
made substantially from a shape memory material.

12. The assembly of aspect 11 wherein the anchor
is made substantially from a shape memory nickel-
titanium alloy.

13. An implantable sensor assembly comprising:

a sensor including a housing hermetically en-
closing a sensor element; and

an anchor including:

a proximal sensor attachment portion cou-
pled to the housing; and

radially expandable means extending from the
sensor attachment portion for engaging an inner
surface of a vessel

14. The assembly of aspect 13 wherein the radially
expandable means for engaging an inner surface of
a vessel are configured to assume a collapsed con-
figuration for delivery within a catheter and an ex-
panded configuration external to the catheter.

15. The assembly of aspect 14 wherein the radially
expandable means for engaging an inner surface of
a vessel include:

a plurality of first elongate members extending
distally and radially from the sensor attachment
portion at an oblique angle with respect to the
sensor attachment portion when in the expand-
ed configuration; and
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a plurality of second elongate members each
extending distally from at least one of the first
elongate members;

wherein at least the second elongate members
are adapted to engage the inner surface of the
vessel when in the expanded configuration.

16. The apparatus of aspect 15 wherein the second
elongate members each include at least one arcuate
segment, wherein adjacent second elongate mem-
bers are attached to each other at approximately a
middle portion of each arcuate segment.

17. The apparatus of aspect 16 wherein the sensor
attachment portion is generally annular and is adapt-
ed to extend circumferentially surround at least a por-
tion of the sensor housing.

18. A method of deploying an implantable sensor
assembly, the method comprising:

positioning a distal end of a delivery catheter at
a first location within a body lumen;

deploying an anchor portion of the sensor as-
sembly from the distal end of the delivery cath-
eter such that the anchor portion assumes an
expanded configuration;

retracting the anchor portion into the delivery
catheter such that the anchor portion assumes
a collapsed configuration;

repositioning the distal end of the delivery cath-
eter at a second location within the body lumen;
and

re-deploying the anchor portion of the sensor
assembly from the distal end of the delivery cath-
eter such that the anchor portion re-assumes
the expanded configuration.

19. The method of aspect 18 for deploying an im-
plantable pressure sensor assembly.

20. The method of aspect 19 wherein positioning a
distal end of a delivery catheter includes trans-
venously advancing the delivery catheter to locate
the distal end in a pulmonary artery.

Claims

1. An implantable assembly (10; 110; 210) configured
for delivery through a delivery catheter, the assembly
comprising:

an implantable medical device;
an anchor (54; 154; 254; 354; 454; 554; 654;
754) coupled to the implantable medical device
and adapted to assume a collapsed configura-
tion within the delivery catheter and an expand-
ed configuration external to the delivery cathe-
ter, the anchor including:

a proximal hub portion (68; 168; 268; 368;
468; 568; 668; 768) adapted for coupling to
an implantable medical device;
an intermediate anchor portion (72; 172;
272; 372; 472; 572; 672; 772) including a
plurality of elongate struts (82; 182) hinged-
ly coupled to and extending distally and ra-
dially from the hub portion, at least some of
the elongate struts of the intermediate por-
tion configured to assume a generally ob-
lique angle with respect to a longitudinal ax-
is (A10; A110) of the hub portion when the
anchor is in the expanded configuration;
and
a distal anchor portion (76; 176; 276; 376;
476; 576; 676; 776) including a plurality of
elongate, arcuate members extending dis-
tally from the intermediate portion and
adapted to engage an inner surface of a
vessel when the anchor is in the expanded
configuration where the distal anchor por-
tion defines a lumen;
wherein the intermediate anchor portion is
configured to allow the anchor to be retract-
ed within the delivery catheter and to as-
sume the collapsed configuration after as-
suming the expanded configuration;
wherein, in the expanded configuration, the
proximal hub portion and the implantable
medical device are radially offset from a ra-
dial center of the anchor such that the prox-
imal hub portion and the implantable med-
ical device are positioned at or proximate
an outer periphery of the anchor, and are
spaced proximally a distance apart from the
distal anchor portions, such that the lumen
is substantially unobstructed by other por-
tions of the anchor.

2. The assembly of claim 1 wherein the implantable
medical device is an implantable sensor (50; 150;
250), preferably including a sensor housing (60; 160;
260).

3. The assembly of any of claim 1 or 2 wherein the
implantable medical device is coupled, preferably at-
tached, to the proximal hub.

4. The assembly of claim 1 wherein the implantable
medical device is an implantable sensor (50; 150;
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250) including a housing (60; 160; 260), and wherein
the hub portion is generally annular and is adapted
to extend circumferentially around at least a portion
of the sensor housing.

5. The assembly of claim 1 wherein at least the distal
portion is adapted to engage an inner surface of a
pulmonary artery of a patient.

6. The assembly of claim 1 wherein the implantable
medical device is a sensor (50; 150; 250) including
a pressure sensor.

7. The assembly of claim 6, wherein the pressure sen-
sor is adapted to measure a pulmonary arterial blood
pressure.

8. The assembly of claim 1 wherein the anchor is bal-
loon-expandable.

9. The assembly of claim 1 wherein the anchor is self-
expanding.

10. The assembly of claim 1 wherein the anchor is made
substantially from a shape memory material.

11. The assembly of claim 10 wherein the anchor is
made substantially from a shape memory nickel-ti-
tanium alloy.

12. The apparatus of claim 1 wherein the elongate, ar-
cuate members of the distal anchor portion each in-
clude at least one arcuate segment, wherein adja-
cent elongate, arcuate members are attached to
each other at approximately a middle portion of each
arcuate segment.

Patentansprüche

1. Implantierbare Anordnung (10; 110; 210), die zur Zu-
führung durch einen Zuführungskatheter ausgebil-
det ist, welche Anordnung aufweist:

eine implantierbare medizinische Vorrichtung;
einen Anker (54; 154; 254; 354; 454; 554; 654;
754), der mit der implantierbaren medizinischen
Vorrichtung gekoppelt und ausgebildet ist, eine
zusammengelegte Konfiguration innerhalb des
Zuführungskatheters und eine ausgebreitete
Konfiguration außerhalb des Zuführungskathe-
ters anzunehmen, welcher Anker enthält:
einen proximalen Nabenbereich (68; 168; 268;
368; 468; 568; 668; 768), der zum Koppeln an
eine implantierbare medizinische Vorrichtung
ausgebildet ist;
einen Ankerzwischenbereich (72; 172; 272;
372; 472; 572; 672; 772) enthaltend mehrere

längliche Streben (82; 182), die scharnierartig
mit dem Nabenbereich gekoppelt und sich distal
und radial von diesem erstrekken, wobei zumin-
dest einige der länglichen Streben des Zwi-
schenbereichs ausgebildet sind, einen im Allge-
meinen spitzen Winkel mit Bezug auf eine
Längsachse (A10; A110) des Nabenbereichs an-
zunehmen, wenn sich der Anker in der ausge-
breiteten Konfiguration befindet, und einen di-
stalen Ankerbereich (76; 176; 276; 376; 476;
576; 676; 776) enthaltend mehrere längliche,
bogenförmige Teile, die sich distal von dem Zwi-
schenbereich erstrekken und ausgebildet sind
für einen Eingriff mit einer inneren Oberfläche
eines Gefäßes, wenn der Anker in der ausge-
breiteten Konfiguration ist, wo der distale Anker-
bereich ein Lumen definiert;
wobei der Ankerzwischenbereich ausgebildet
ist, dem Anker zu ermöglichen, in den Zufüh-
rungskatheter zurückgezogen zu werden und
die zusammengelegte Konfiguration nach der
Annahme der ausgebreiteten Konfiguration an-
zunehmen;
wobei in der ausgebreiteten Konfiguration der
proximale Nabenbereich und die implantierbare
medizinische Vorrichtung radial gegenüber ei-
ner radialen Mitte des Ankers so versetzt sind,
dass der proximale Nabenbereich und die im-
plantierbare medizinische Vorrichtung an oder
nahe einer äußeren Peripherie des Ankers po-
sitioniert und proximal im Abstand von den di-
stalen Ankerbereichen so angeordnet sind,
dass das Lumen durch andere Bereiche des An-
kers im Wesentlichen unbehindert ist.

2. Anordnung nach Anspruch 1, bei der die implantier-
bare medizinische Vorrichtung ein implantierbarer
Sensor (50; 150; 250) der vorzugsweise ein Sensor-
gehäuse (60; 160; 260) enthält, ist.

3. Anordnung nach Anspruch 1 oder 2, bei der die im-
plantierbare medizinische Vorrichtung mit der proxi-
malen Nabe gekoppelt, vorzugsweise an dieser be-
festigt ist.

4. Anordnung nach Anspruch 1, bei der die implantier-
bare medizinische Vorrichtung ein implantierbarer
Sensor (50; 150; 250), enthaltend ein Gehäuse (60;
160; 260) ist, und bei der der Nabenbereich im All-
gemeinen ringförmig und ausgebildet ist, sich in Um-
fangsrichtung um zumindest einen Teil des Sensor-
gehäuses zu erstrekken.

5. Anordnung nach Anspruch 1, bei der zumindest der
distale Bereich ausgebildet ist, in Eingriff mit der in-
neren Oberfläche einer Lungenarterie eines Patien-
ten zu treten.
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6. Anordnung nach Anspruch 1, bei der die implantier-
bare medizinische Vorrichtung ein Sensor (50; 150;
250) enthaltend einen Drucksensor ist.

7. Anordnung nach Anspruch 6, bei der der Drucksen-
sor ausgebildet ist, einen Lungenarterien-Blutdruck
zu messen.

8. Anordnung nach Anspruch 1, bei der der Anker
durch einen Ballon ausbreitbar ist.

9. Anordnung nach Anspruch 1, bei der der Anker
selbstausbreitend ist.

10. Anordnung nach Anspruch 1, bei der der Anker im
Wesentlichen aus einem Formspeichermaterial be-
steht.

11. Anordnung nach Anspruch 10, bei der der Anker im
Wesentlichen aus einer Formspeicher-Nickeltitanle-
gierung besteht.

12. Vorrichtung nach Anspruch 1, bei der die länglichen,
bogenförmigen Teile des distalen Ankerbereichs je-
weils zumindest ein gebogenes Segment enthalten,
wobei benachbarte, längliche, bogenförmige Teile
in ungefähr einem mittleren Bereich jedes bogenför-
migen Segments miteinander befestigt sind.

Revendications

1. Ensemble implantable (10 ; 110 ; 210) configuré
pour délivrer à travers un cathéter de distribution,
l’ensemble comprenant :

un dispositif médical implantable ;
un ancrage (54 ; 154 ; 254 ; 354 ; 454 ; 554 ;
654 ; 754) couplé au dispositif médical implan-
table et adapté pour adopter une configuration
comprimée dans le cathéter de distribution et
une configuration déployée externe au cathéter
de distribution, l’ancrage comprenant :

une partie de moyeu proximal (68 ; 168 ;
268 ; 368 ; 468 ; 568 ; 668 ; 768) adaptée
pour le couplage à un dispositif médical
implantable ;
une partie d’ancrage intermédiaire (72 ;
172 ; 272 ; 372 ; 472 ; 572 ; 672 ; 772) com-
prenant une pluralité d’entretoises allon-
gées (82 ; 182) couplées de manière arti-
culée à et s’étendant de manière distale et
radiale à partir de la partie de moyeu, au
moins certaines des entretoises allongées
de la partie intermédiaire étant configurées
pour adopter un angle généralement obli-
que par rapport à un axe longitudinal (A10;

A110) de la partie de moyeu quand l’ancrage
est dans la configuration déployée ; et
une partie d’ancrage distal (76 ; 176 ; 276 ;
376 ; 476 ; 576 ; 676 ; 776) comprenant une
pluralité d’éléments arqués allongés s’éten-
dant de manière distale à partir de la partie
intermédiaire et adaptée pour mettre en pri-
se une surface intérieure d’un récipient
quand l’ancrage est dans la configuration
déployée, où la partie d’ancrage distal dé-
finit une lumière ;
où la partie d’ancrage intermédiaire est con-
figurée pour permettre à l’ancrage d’être ré-
tracté dans le cathéter de distribution et
d’adopter la configuration comprimée après
avoir adopté la configuration déployée ;
où, dans la configuration déployée, la partie
de moyeu proximal et le dispositif médical
implantable sont décalés de manière radia-
le à partir d’un centre radial de l’ancrage de
sorte que la partie de moyeu proximal et le
dispositif médical implantable sont position-
nés à ou à proximité d’une périphérie exté-
rieure de l’ancrage, et sont espacés de ma-
nière proximale d’une distance éloignée
des parties d’ancrage distal, de sorte que
la lumière est sensiblement non obstruée
par d’autres parties de l’ancrage.

2. Ensemble selon la revendication 1, dans lequel le
dispositif médical implantable est un capteur implan-
table (50 ; 150 ; 250), comprenant de préférence un
boîtier de capteur (60 ; 160 ; 260).

3. Ensemble selon l’une quelconque des revendica-
tions 1 ou 2, dans lequel le dispositif médical implan-
table est couplé, de préférence attaché, au moyeu
proximal.

4. Ensemble selon la revendication 1, dans lequel le
dispositif médical implantable est un capteur implan-
table (50 ; 150 ; 250) comprenant un boîtier (60 ;
160 ; 260), et où la partie de moyeu est généralement
annulaire et adaptée pour s’étendre de manière cir-
conférentielle autour d’au moins une partie du boîtier
de capteur.

5. Ensemble selon la revendication 1, dans lequel au
moins la partie distale est adaptée pour mettre en
prise une surface intérieure d’une artère pulmonaire
d’un patient.

6. Ensemble selon la revendication 1, dans lequel le
dispositif médical implantable est un capteur (50 ;
150 ; 250) comprenant un capteur de pression.

7. Ensemble selon la revendication 6, dans lequel le
capteur de pression est adapté pour mesurer une
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pression sanguine artérielle pulmonaire.

8. Ensemble selon la revendication 1, dans lequel l’an-
crage peut être déployé par un ballonnet.

9. Ensemble selon la revendication 1, dans lequel l’an-
crage est auto-déployable.

10. Ensemble selon la revendication 1, dans lequel l’an-
crage est fait sensiblement d’un matériau à mémoire
de forme.

11. Ensemble selon la revendication 10, dans lequel
l’ancrage est fait sensiblement d’un alliage de nickel
et de titane à mémoire de forme.

12. Appareil selon la revendication 1, dans lequel les
éléments arqués allongés de la partie d’ancrage dis-
tal comprennent chacun au moins un segment ar-
qué, où des éléments arqués allongés adjacents
sont attachés les uns aux autres à approximative-
ment une partie médiane de chaque segment arqué.
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