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7) ABSTRACT

An anchoring device and a delivery method thereof can
effectively provide a means for securing an implant to a wall
of an internal organ within a patient in a variety of clinical
applications. In one embodiment, an anchoring device used
to retain a cardiac pressure measurement device is provided.
The device is implanted in the body by deforming it to a
small cross section profile, sliding it through a low profile
delivery device and ejecting from the delivery device at a
targeted site. The anchoring mechanism, when ejected from
the delivery device, reverts back to pre-formed configuration
and engages opposite sides of an organ wall, thereby anchor-
ing the implant in the organ wall.
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CARDIOVASCULAR ANCHORING DEVICE AND
METHOD OF DEPLOYING SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Serial No. 60/413,758, which was
filed on Sep. 26, 2002 and which is incorporated herein by
reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This invention relates generally to cardiovascular

anchoring devices and methods of deploying the same.
[0004]

[0005] Heart failure is a cardiovascular condition in which
the heart fails to sufficiently supply the body with the oxygen
rich blood the body requires, either at exercise or at rest.
Congestive heart failure (CHF) is heart failure accompanied
by a build-up of fluid pressure in the pulmonary blood
vessels that drain the lungs. Transudation of fluid from the
pulmonary veins into the pulmonary interstitial spaces, and
eventually into the alveolar air spaces, is called pulmonary
edema, and can cause shortness of breath, hypoxemia,
acidosis, respiratory arrest, and death.

[0006] Tt is estimated that about four million people in the
United States suffer from various degrees of heart failure.
Although CHF is a chronic condition, the disease often
requires acute hospital care. Patients are commonly admitted
for acute pulmonary congestion accompanied by serious or
severe shortness of breath. Acute care for CHF accounts for
the use of more hospital days than any other cardiac diag-
nosis, and consumes in excess of seven and one-half billion
dollars in the United States annually.

[0007] Tt is far more cost effective, and much better for the
patient’s health, if chronic CHF can be managed and con-
trolled by the routine administration of appropriate drug
therapy rather than by hospital treatment upon the manifes-
tation of acute symptoms. Patients with chronic CHF are
typically placed on triple or quadruple drug therapy to
manage the disease. The drug regimen commonly includes
diuretics, vasodilators such as ACE inhibitors or A2 receptor
inhibitors, and inotropic agents usually in the form of
cardiac glycosides such as Digoxin. Patients may also be
placed on beta blockers such as Carvedilol.

[0008] As with all drugs, these agents must be taken in
doses sufficient to ensure their effectiveness. Problemati-
cally, however, over-treatment can lead to hypotension,
renal impairment, hyponatremia, hypokalemia, worsening
CHE, impaired mental functioning, and other adverse con-
ditions. Adding to the challenge of maintaining proper drug
dosage is the fact that the optimal dosage will depend on
diet, particularly salt and fluid intake, level of exertion, and
other variable factors. Adding further to the problem of
managing this condition is the fact that patients frequently
miss scheduled doses by forgetting to take pills on time,
running out of medications, or deciding to stop medications
without consulting their physician. It is important, therefore,
that the patient’s condition be monitored regularly and
thoroughly, so that optimal or near optimal drug therapy can

2. Description of the Related Art
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be maintained. This monitoring is itself problematic, how-
ever, in that it requires frequent visits with a caregiver,
resulting in considerable inconvenience and expense.

SUMMARY OF THE INVENTION

[0009] 1In view of the above discussion, it is desirable to
provide a system by which a patient’s congestive heart
failure can be monitored routinely or continuously with
minimal attendance by a caregiver, and then only when
actually required. It is also desirable that such a system
include a means for communicating diagnostic information
not only to the physician but to the patient as well, so that
the patient can continue or modify his own drug therapy
appropriately and generally without the direct intervention
of a physician. One example of such a system is described
in U.S. Pat. No. 6,328,699 to Eigler et al., herein incorpo-
rated by reference (referred to herein as “the Eigler patent™).
The systems and methods described in several embodiments
of the Eigler patent generally involve implantation of a
pressure sensor within a portion of the patient’s heart (such
as the left atrium) in order to continuously monitor a fluid
pressure in the portion of the heart.

[0010] Notwithstanding the particular advantages of the
systems and methods described in the Figler patent, there
remains room for improvement to the systems and methods
used for anchoring a sensor to a wall of the patient’s heart
(such as the atrial septum).

[0011] Preferred embodiments of the present invention
provide an anchoring device and a method of delivery which
can effectively be used to deploy an anchoring mechanism
for a variety of clinical applications. In one embodiment, an
anchoring device is configured to cross the septum between
the right and left atrium and trap itself between the two
chambers such that a pressure sensing member is exposed to
the left atrium. The device is configured in a manner that will
allow it to position the pressure sensing member at a desired
location relative to the septal wall while conforming to
anatomical variations.

[0012] According to one embodiment, radiopaque mark-
ers can be provided on the anchor and/or the delivery and
retrieval apparatus. One advantage of such markers is to
enable fluoroscopic guidance of the devices during delivery
and retrieval procedures.

[0013] According to one embodiment, an implantable
device is provided. The device of this embodiment com-
prises a proximal anchor having one or more helical legs
extending between a proximal ring and a distal ring. The
device also comprises a distal anchor having one or more
legs. The proximal and distal anchors of this embodiment
are preferably configured to be movable between a collapsed
delivery position and an expanded position in which the
proximal and distal anchors secure the implant to a wall of
an organ within a patient. The device further includes a
diagnostic and/or therapeutic implant configured to be sup-
ported by the proximal and distal anchors. In one embodi-
ment, the diagnostic tool includes apparatus operable to
measure one or more physiological parameters. In one
embodiment, the diagnostic tool includes apparatus operable
to measure pressure, oxygen levels, or electrical activity, or
some combination thereof. In one embodiment, the thera-
peutic tool comprises apparatus operable to deliver one or
more pharmaceutical agents to the patient. In another



US 2004/0116992 A1l

embodiment, the therapeutic tool includes apparatus oper-
able to deliver one or more electrical signals or pulses to the
patient. In one embodiment, the implant comprises a pres-
sure sensor (or pressure transducer). In other embodiments,
the implant includes, but is not limited to, sensors, sensing
and stimulating electrodes, ultrasound transducers, drug
delivery systems, pacing leads, electrocardiogram leads,
oxygen partial pressure sensors, oxygen saturation sensors,
and any other device that one desires to securely anchor to
a wall of an internal organ.

[0014] Another embodiment provides a system for diag-
nosing and/or treating a condition in a patient. The system of
this embodiment comprises an implant configured to be
implanted within a patient, a proximal anchor comprising at
least one helical leg configured to expand from a com-
pressed state to a relaxed state, and a distal anchor compris-
ing at least one leg configured to expand from a compressed
state to an expanded state. The proximal anchor and the
distal anchor of this embodiment are preferably configured
to sandwich an atrial septum wall (or the left atrial free wall,
the pulmonary vein wall, or any other suitable wall of a
heart) between the proximal anchor leg and the distal anchor
leg and to support the implant in the septum wall. The
system of this embodiment also preferably comprises a
delivery catheter configured to deploy the sensor, the proxi-
mal anchor, and the distal anchor in the septum wall. In one
embodiment, the system is particularly suited to monitoring
congestive heart failure in the patient.

[0015] Another embodiment provides a system for moni-
toring a patient for congestive heart failure comprising an
implantable pressure sensor and a means for contacting a
proximal wall and a distal wall of an organ to anchor said
pressure sensor to the organ wall. The system can further
comprise a means for delivering said implantable sensor and
said means for contacting to said organ wall. In another
embodiment, the system further comprises a means for
retrieving said implantable pressure sensor from the organ
wall.

[0016] In another embodiment, a method of monitoring
congestive heart failure in a patient is provided. The method
of this embodiment comprises providing a pressure sensor
secured to a proximal anchor and a distal anchor, and
delivering the pressure sensor to a hole in an atrial septum
of the patient’s heart. The method further comprises deploy-
ing the pressure sensor with the proximal anchor on a
proximal side of the septum, and the distal anchor on a distal
side of the septum; monitoring a fluid pressure in the left
atrium of the patient’s heart.

[0017] Another embodiment provides a method of moni-
toring congestive heart failure within a patient. The method
of this embodiment comprises providing an implantable
pressure sensor and coupling said implantable pressure
sensor to a means for anchoring said pressure sensor in an
organ wall. The method further comprises delivering said
pressure sensor and said means for anchoring to said organ
wall, and causing said means for anchoring said pressure
sensor in said organ wall to expand, thereby capturing said
organ wall and anchoring said pressure sensor thereto. In
another embodiment, the method can further comprise
removing said pressure sensor and said means for anchoring
from said organ wall. In one embodiment, said removing is
performed by introducing a means for retrieving said means
for anchoring.
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[0018] According to still another embodiment, a method
of anchoring a device in the heart of a patient is provided.
The method includes providing an implantable cardiac
anchoring device comprising a proximal anchor having at
least one helical leg and a distal anchor having at least one
linear leg. The method comprises attaching an implantable
tool, (referred to herein as an “implant”), to the implantable
cardiac anchoring device, positioning a tubular delivery
catheter in a wall of a patient’s heart, and inserting the
implant and the implantable cardiac anchoring device into
the tubular delivery catheter. The method further includes
deploying the sensor and the implantable cardiac anchoring
device such that the sensor is retained in a transverse
orientation relative to the wall.

[0019] According to further embodiments, methods and
apparatus are also provided for engaging and removing the
anchoring mechanism from its deploved position. According
to one embodiment, a retrieval device is configured to
retrieve a cardiac anchoring device from a position deployed
in a wall of an organ within a patient. The retrieval device
of this embodiment comprises a retrieval head having a
plurality of grasping hooks extending from a distal end
thereof, a ribbon of sufficient length to extend from a
retrieval location within a patient to a location outside of a
patient. The grasping hooks of this embodiment are prefer-
ably configured to engage a proximal ring of a proximal
anchor.

[0020] According to another embodiment, a method is
provided for retrieving a cardiac anchoring device from a
heart of a patient using a retrieval device. The method of this
embodiment comprises placing a retrieval device in a deliv-
ery catheter. The retrieval device placed in the catheter
comprises a retrieval head with a plurality of distally-
extending grasping hooks and a control ribbon attached to
the retrieval device. The method further comprises guiding
said delivery catheter into a position adjacent a sensor
device anchored to a wall of the patient’s heart. The retrieval
device is then engaged on a proximal ring of a proximal
anchor secured to the sensor device, and the proximal ring
of the proximal anchor is pulled into the delivery catheter.
The method is continued by holding the sensor device
stationary while pulling the retrieval device, the proximal
ring of the proximal anchor and the delivery catheter proxi-
mally, thereby returning an anchor leg of said proximal
anchor to a compressed position. The delivery catheter is
advanced distally while holding the proximal anchor and the
sensor device stationary in order to compress at least one
expanded leg of the distal anchor attached to the sensor
device. Once the anchors are compressed, the sensor device,
the proximal anchor and the distal anchor are all pulled
completely into the lumen of the delivery catheter, the
delivery catheter is removed from the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 11is a perspective view of one embodiment of
a distal anchor in a compressed state for deployment in a
patient.

[0022] FIG.2 is a perspective view of the distal anchor of
FIG. 1 in an expanded state.

[0023] FIG. 3 is a perspective view of one embodiment of
a proximal anchor in a compressed state.
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[0024] FIG. 4 is a perspective view of the proximal anchor
of FIG. 3 in an expanded state.

[0025] FIG. 5 is a side view of the proximal anchor of
FIG. 4.
[0026] FIG. 6 is a front view, looking proximally at the

proximal anchor of FIG. 5.

[0027] FIG. 7 is a front view, looking proximally at a
distal anchor and a sensor mounted to the distal anchor.

[0028] FIG. 8 is a cross-sectional view of the distal anchor
and sensor of FIG. 7 taken through line 8-8.

[0029] FIG. 9 is a detail view of a portion of the distal
anchor and sensor of FIG. 8, taken at line 9-9.

[0030] FIG. 10 is a perspective view of one embodiment
of an assembly of a proximal anchor, a distal anchor, and a
Sensor.

[0031] FIG. 11 is a detail view of a portion of the
assembly of FIG. 10, taken through line 11-11.

[0032] FIG. 12 is an exploded view of the proximal
anchor, distal anchor and sensor of FIG. 10.

[0033] FIG. 13 is a perspective view of an alternative
embodiment of a distal anchor in an expanded state.

[0034] FIG. 14 is a perspective view of an alternative
embodiment of the proximal anchor.

[0035] FIG. 15 s a perspective view of a delivery catheter
with a portion of a distal anchor visible at the distal end of
the delivery catheter.

[0036] FIG. 16 is a perspective view of the assembly of
FIG. 15 shown with the delivery catheter removed to show
detail.

[0037] FIG. 17 s a perspective view of a distal anchor and
a sensor deployed on a distal side of an atrial septum wall.

[0038] FIG. 18 is a perspective view of the distal anchor
and sensor of FIG. 17 with the delivery catheter further
retracted.

[0039] FIG.19is a perspective view illustrating a delivery
catheter deploying an anchor and sensor assembly as viewed
from a proximal side of an atrial septum wall.

[0040] FIG. 20 is a side view of an anchor and sensor
assembly deployed and anchored to a thin atrial septum wall
(shown in cross-section).

[0041] FIG. 21 is a side view of an anchor and sensor
assembly deployed and anchored to a thicker atrial septum
wall (shown in cross-section).

[0042] FIG. 22 is a perspective view of one embodiment
of a retrieval device for retrieving the anchor and sensor
assembly.

[0043] FIG. 23 is a detail view of a portion of the retrieval
device of FIG. 22, taken through line 23-23.

[0044] FIG. 24 is a side view of one embodiment of a
retrieval device.
[0045] FIG. 25 is a detail view of the retrieval head of the

retrieval device of FIG. 24.
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[0046] FIG. 26 is a side view of one embodiment of a
retrieval device.
[0047] FIG. 27 is a detail view of the retrieval head of the

retrieval device of FIG. 26.

[0048] FIG. 28 is a perspective view of an alternative
embodiment of a retrieval device.

[0049] FIG. 29 is a detail view of a distal portion of the
retrieval device of FIG. 28, taken through line 29-29.

[0050] FIG.30is a detail view of a proximal portion of the
retrieval device of FIG. 28, taken through line 30-30.

[0051] FIG. 31 is a side perspective view illustrating a
retrieval device positioned for retrieving the anchor and
sensor assembly.

[0052] FIG. 32 is a detail view of the retrieval device and
the anchor and sensor assembly of FIG. 31 taken through
line 32-32.

[0053] FIG. 33 is a side perspective view of the retrieval
device and the anchor and sensor assembly of FIG. 31,
shown with the proximal anchor partially withdrawn into the
retrieval catheter.

[0054] FIG. 34 is the side perspective view of FIG. 33
shown with the catheter removed to show detail.

[0055] FIG. 35 s a detail view of a portion of the retrieval
device of FIG. 34, taken through line 35-35.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0056] The following embodiments are described in rela-
tion to the placement of an anchoring and pressure mea-
surement device within an atrial septum wall. The skilled
artisan will recognize that certain aspects of the present
invention can be applied to other applications as well. For
example, the anchor devices described herein can be con-
figured to anchor any suitable diagnostic and/or therapeutic
implant to a wall of an organ within a patient. Therefore, it
is intended that the scope of the present invention not be
limited by the particular embodiments described below, but
should be determined only by a fair reading of the claims.

[0057] Throughout the following description, the terms
“proximal” and “distal” are used to describe relative posi-
tions, locations and/or orientations of various components.
As used herein, the term “distal” is used in its ordinary
sense, and generally refers to objects and locations that are
further along a trans-vascular path. Similarly, the term
“proximal” is used in its ordinary sense, and refers without
limitation, to objects and locations that are closer along a
trans-vascular path to an operator of a trans-vascular device.
For example, in some embodiments the most proximal end
of a catheter is the end that is operated by a clinician
performing a procedure within a patient with the catheter.
Similarly, in such embodiments the distal-most end of a
catheter is the end placed furthest into the body of the patient
and furthest from the clinician performing the procedure.
The terms “proximal” and “distal” are used herein with
reference to certain preferred embodiments of the orienta-
tion of certain components during a procedure. The skilled
artisan will recognize however, that in alternative embodi-
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ments the directions of “proximal” and “distal” as used
herein may be reversed with respect to a single component
used in a similar procedure.

[0058] Turning now to the figures, embodiments of car-
diovascular anchoring devices for use in anchoring an
implantable diagnostic or therapeutic implant to an organ
wall (such as an atrial septum wall) will now be described.
In one embodiment, the diagnostic tool comprises apparatus
operable to measure one or more physiological parameters.
In one embodiment, the diagnostic tool comprises apparatus
operable to measure pressure, oxygen levels, and/or electri-
cal activity. In one embodiment, the therapeutic tool com-
prises apparatus operable to deliver one or more pharma-
ceutical agents to the patient. In another embodiment, the
therapeutic tool includes apparatus operable to deliver one
or more electrical signals or pulses to the patient. Implants
also include, but are not limited to, sensors, sensing and
stimulating electrodes, ultrasound transducers, drug delivery
systems, pacing leads, electrocardiogram leads, oxygen par-
tial pressure sensors, oxygen saturation sensors, and any
other device that one desires to securely anchor to a wall of
an internal organ. In some embodiments, the implant com-
prises a sensor, and in one particular embodiment, the
implant is a pressure sensor or transducer. The figures
included herein illustrate a straight device and deployment
apparatus for the purpose of demonstration. However, one
skilled in the art will understand that, in use, the delivery
catheter and contained components will typically be sub-
stantially flexible or may assume other non-straight shapes.
For example, a delivery catheter can be configured to
include a pre-shaped curve or a pre-shaped stylet in order to
facilitate navigation of a patient’s tortuous vasculature. As
will also be clear to the skilled artisan, the flexibility of
certain components will be particularly advantageous for
navigation through tortuous anatomy.

[0059] FIGS. 1-14 illustrate embodiments of an anchor
and sensor assembly 100 comprising a distal anchor 110 and
a proximal anchor 112 configured to secure a sensor 120 to
a wall of an internal organ (such as a left atrium of a heart)
within a patient. The proximal and distal anchor components
110 and 112 are configured to be compressed to a delivery
state such that they can be placed within a tubular delivery
catheter. The anchors 110 and 112 are further configured
such that when they are released from their compressed
state, they will relax to assume a preformed, expanded
configuration in which they engage opposite sides of a
septum wall 210 (e.g. see FIGS. 20 and 21) in order to
support the sensor 120 in an operative position.

[0060] Many of the embodiments of implantable devices
shown and described herein are preferably configured to be
deployed via a tubular, flexible delivery catheter that can be
guided either alone or over a guidewire to a delivery location
within a patient. A delivery catheter for use in delivering and
deploying an implantable device preferably comprises an
internal diameter that is at least as large as the outer diameter
of the distal and proximal anchors in their compressed states.
In some embodiments, a delivery catheter can be configured
to be sufficiently large in diameter to allow the catheter to be
filled with a continuous column of fluid. This advanta-
geously allows for simultaneous monitoring of a fluid pres-
sure at the distal end of the catheter through the continuous
fluid column surrounding the anchoring system in the cath-
eter. Such an arrangement would also advantageously allow
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for the injection of a radiographic contrast medium through
the delivery catheter in order to determine the precise
location of the catheter tip in the cardiovascular system. The
skilled artisan will recognize that other embodiments of
delivery catheters incorporating additional fluid-carrying
lumens can also be used to deliver an implantable anchoring
device.

[0061] In order to allow the proximal and distal anchors
110 and 112 to self-expand from a compressed state to an
expanded state, they are preferably made from materials that
exhibit superelastic and/or shape memory characteristics.
Alternatively, the anchors could be made from other non-
superelastic or non-shape memory materials as desired. For
example, suitable materials for fabrication of the proximal
and distal anchors include, but are not limited to, nickel
titanium alloys (NiTi or NITINOL), cobalt-chromium
alloys, stainless steel, ELGILOY, MP35N or other biocom-
patible, superelastic, and/or shape memory materials that are
well known to those skilled in the art of clinical medical
devices. The anchors can be made by any suitable process
appropriate for a particular material. For example, the
anchors could be molded, machined, laser cut, etc as desired.

[0062] FIGS. 1 and 2 illustrate one embodiment of a
distal anchor 110 in a compressed state and an expanded
state respectively. The distal anchor 110 generally comprises
a circular base portion 122 with a plurality of legs 124
extending distally therefrom. In the illustrated embodiment,
the legs 124 include slots 126 to advantageously promote
tissue overgrowth in a deployed position, which will advan-
tageously aid in securement of the device to the septum wall.
In alternative embodiments, the legs 124 can be solid. As
shown, the distal anchor 112 also comprises struts or locking
tabs 130 configured to engage a portion of the sensor 120 as
will be further described below. In its compressed state, as
shown in FIG. 1, the distal anchor 124 occupies a substan-
tially cylindrical shape, thereby allowing it to be placed
within a cylindrical, tubular delivery catheter or delivery
sheath.

[0063] In anexpanded shape, as shown in FIG. 2, the legs
124 of the distal anchor 110 bend outwards and proximally.
In one embodiment, the legs 124 bend outwards until they
are substantially perpendicular to the longitudinal axis of the
cylindrical base portion 122. In alternative embodiments, the
legs bend proximally until they are oriented at more than 90°
to the longitudinal axis of the cylindrical base 122 as shown
for example in FIG. 8. In such embodiments, the angle 6
(which represents the amount beyond perpendicular to the
longitudinal axis that the legs 124 can bend) can be between
about 0° and about 20°. In some preferred embodiments, the
angle 0 can be between about 5° and about 15°, and in one
specific preferred embodiment, the angle 6 can be about 10°.
In one preferred embodiment, the angle 6 will preferably be
reduced to zero degrees when the distal anchor 110 is
deployed on a distal side of a septum wall 210 (see FIG. 20)
with a proximal anchor 112 on the proximal side of the wall
210 due to the opposing force of the proximal anchor 112.
Thus, in a preferred embodiment, the angle 6 is selected
along with a spring constant of the distal anchor legs 124
such that an opposing force applied by the proximal anchor
112 through a septum wall of a particular thickness (as will
be further described below) will cause the angle 8 to be
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substantially reduced to zero or to deflect a small amount in
the distal direction so as to conform with a substantially
concave left atrial surface.

[0064] FIGS. 3-6 illustrate one embodiment of a proximal
anchor 112 in compressed (FIG. 3) and expanded (FIGS.
4-6) states. In its compressed state, the proximal anchor 112
occupies a substantially cylindrical space such that it can be
placed in a cylindrically tubular delivery catheter. The
proximal anchor 112 generally includes a proximal ring 140
and a distal ring 142 with a plurality of legs 144 extending
therebetween. The proximal anchor 112 can include any
number of anchor legs 144 as desired. For example, in the
embodiment illustrated in FIG. 3, the proximal anchor
comprises six anchor legs 144. Alternatively, the proximal
anchor 112 can include a greater or lesser number of anchor
legs 144. The proximal anchor 112 can also include struts or
locking tabs 150 which can be used to secure the sensor 120
to the proximal anchor as will be further described below.

[0065] In the embodiment of FIG. 3, the anchor legs 144
are configured to follow a helical path between the proximal
ring 140 and the distal ring 142. In one preferred embodi-
ment, the helical path of the anchor legs 144 passes through
360 degrees between the proximal ring 140 and the distal
ring 142. In alternative embodiments, the proximal anchor
112 can be longer and/or the legs 144 can pass through 720
degrees. In general, it is desirable that the legs pass through
a substantially whole number of complete circles between
the proximal and distal rings 140, 142. This configuration
allows the proximal anchor 112 to negotiate the tortuous
path that is typically encountered during delivery of the
device to a desired location within a patient. The spiral or
helical shape of the proximal anchor is particularly advan-
tageous because this configuration equalizes bending
stresses experienced by the anchor legs 144 in order to
maintain an internal lumen (typically with a circular cross-
section) of the proximal anchor 112 as the device is navi-
gated through a tortuous path. Additionally, the illustrated
configuration advantageously increases flexibility of the
proximal anchor 112 and reduces its diameter to allow the
anchor to be more effectively negotiated through a tortuous
anatomy without damaging the device or injuring the
patient.

[0066] FIGS. 4-6 illustrate the proximal anchor 112 in its
expanded state. As shown, proximal anchor 112 preferably
assumes a substantially “mushroomed” shape in its
expanded state. In moving between the compressed and
expanded states (assuming the distal ring 142 is held sub-
stantially stationary), the anchor legs 144 preferably unwind
and buckle outwards and distally relative to the proximal
ring 142. As shown, the proximal anchor 112 preferably
“unwinds” such that the proximal ring 140 rotates relative to
the distal ring 142 as the anchor 112 moves between its
compressed and expanded states. The amount of rotation of
the proximal ring relative to the distal ring will typically be
a function of the final resting distance between the proximal
ring and the distal ring.

[0067] In their fully expanded state, the anchor legs 144
preferably bend outwards and distally until each leg 144
forms a loop 152 with a distal most edge 154 that is
positioned substantially distally from the distal edge of the
distal ring 142. In some preferred embodiments, the anchor
assembly can be configured such that, in free space (i.e. with
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no tissue or material between the proximal and distal
anchors), the distal edge 154 of the proximal anchor leg
loops 152 and the proximal tissue-contacting surface of the
distal anchor 110 can actually overlap by up to about 0.06".
In some preferred embodiments the overlap can be between
about 0.03" and about 0.05", and in one specifically pre-
ferred embodiment, the distance is about 0.04". In some
embodiments (as shown in FIG. 5), the distance 156
between the distal edge 154 of the proximal anchor leg loops
152 and the distal edge of the distal ring 142 of the proximal
anchor can be between about 0.040" and about 0.070". In
some preferred embodiments, the distance 156 is between
about 0.050" and about 0.060", and in one particular pre-
ferred embodiment, the distance 156 is about 0.054". By
providing the proximal and distal anchor legs 144 and 124
with sufficient resilience that they relax to overlapping
positions, it can be assured that the assembly will be able to
securely anchor to even the thinnest of septum walls.

[0068] FIGS. 7-9 illustrate the distal anchor 110 mounted
to a sensor 120. In the illustrated embodiment, the sensor
120 is a pressure sensor having a substantially cylindrical
body 160 with a pressure sensing face 162 at its distal end,
and a lead-attachment interface 164 at its proximal end. In
one preferred embodiment, as shown, the lead-attachment
interface comprises a series of annular notches which can be
engaged by a tightly-wound coil to secure the electrical lead.
In some embodiments, a lead-attachment mechanism can be
welded in place (such as by laser welding) on the sensor 120
in order to provide a more secure connection. In another
embodiment, the lead-attachment interface 164 can com-
prise screw threads. Alternatively, the skilled artisan will
recognize that any number of suitable alternative interfaces
could also be used. Additional details of a suitable pressure
sensor are provided, for example, in U.S. Pat. No. 6,328,699
to Eigler et al. (“the Eigler patent™), which is incorporated
herein by reference and made part of the present disclosure.
In alternative embodiments, the sensor 120 can be config-
ured to sense and/or monitor any desired parameter within a
patient.

[0069] In the embodiment of FIGS. 7-9, the distal anchor
110 is secured to the sensor 120 by struts or locking tabs 130
on the anchor, which engage an angled annular groove 170
which circumscribes a distal portion of the sensor 120. The
locking tabs 130 extending distally from the distal anchor
110 (as shown in FIGS. 1 and 2) are preferably bent slightly
radially inwards such that they will engage the distal annular
groove 170 in the sensor as shown in the detail view of FIG.
9. Similarly, a proximal annular groove 172 is provided to be
engaged by the locking tabs 150 of the proximal anchor 112
(shown in FIG. 3). The anchor-to-sensor attachment system
illustrated in FIGS. 7-9 allows the anchors 110 and 112 to
rotate about the sensor 120. In some situations it is desirable
to prevent rotation of the anchors relative to the sensor 120
by spot-welding the proximal and/or distal anchors to an
annular flange 174 provided on the sensor 120. Alterna-
tively, in place of an annular groove, the sensor could
comprise angled notches for receiving the locking tabs in a
single rotational orientation on the sensor 120. Alternatively
still, other attachment systems can also be used, such as
welds, adhesives, and other mechanical fasteners.

[0070] FIG. 8 illustrates a cross-sectional view of the
sensor 120 attached to a distal anchor. In some embodi-
ments, it may be desirable to vary the distance 166 between
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a distal most edge of a distal anchor leg 124 (in an expanded
state as shown) and the pressure sensing face 162 of the
sensor 120. In one preferred embodiment, the distance 166
is preferably zero, ie. the pressure sensing face 162 is
preferably substantially co-planar with the distal most point
of a deployed distal anchor leg 124. Such a configuration
will preferably advantageously place the pressure sensing
face 162 substantially flush with the atrium wall, thereby
reducing the hemodynamic effect experienced by the sensor
120. In alternative embodiments, it may be desirable that the
sensor 120 be moved distally such that the pressure sensing
face extends distally outwards from the distal anchor. Alter-
natively still, it may be desirable to support the sensor 120
within the distal anchor 110 such that the sensor face 162 is
recessed within the distal anchor 110. The location of the
sensor face relative to the distal anchor can be varied by
changing a location of the distal annular groove 170 and/or
by varying a size of the locking tabs 130.

[0071] FIGS. 10-14 illustrate an alternative embodiment
of an anchor and sensor assembly 100 wherein the compo-
nents are attached to one another with interlocking mechani-
cal fasteners. As shown, the proximal anchor 112, the distal
anchor 110, and the sensor 120 include interlocking struc-
tures configured to mechanically interconnect the assembly
components in such a way as to limit both axial and
rotational movement of the components relative to one
another.

[0072] The distal anchor of FIGS. 10-12 comprises a
plurality of fingers 180 which extend proximally from the
cylindrical base portion 122. As shown, each finger 180 can
include a narrow neck section 182 and a wider proximal tab
section 184. The proximal anchors 112 can include corre-
spondingly shaped slots 186 in the distal ring 142 to receive
the fingers 180. The sensor 120 can also include correspond-
ing interlocking structures configured to engage structures
on the distal and/or proximal anchors 110, 112. As shown the
sensor 120 can include raised sections 188 around the
circumference of the cylindrical body 160. The raised sec-
tions 188 can be positioned so as to leave gaps 190 for
receiving the neck sections 182 of the fingers 180. The raised
sections 188 can be machined into the cylindrical body 160
of the sensor, or they can comprise independent segments
welded, adhered, or otherwise secured to the cylindrical
body 160 of the sensor 120. The components can be
assembled as shown in FIG. 10 to provide a secure and
substantially immobile connection between the proximal
anchor 112, the sensor 120 and the distal anchor 110. The
specific geometry of the interlocking structures of FIGS.
10-12 are intended to be merely exemplary, and the specific
shapes of the fingers 180, slots 186, and spaces 190 can
alternatively include a variety of different geometric shapes
in order to provide a secure connection between the com-
ponents. If desired, the interlocking structures can also be
welded together once they are assembled, thereby further
securing the connection.

[0073] FIGS. 13 and 14 illustrate the proximal and distal
anchors of FIGS. 10-12 with the addition of a plurality of
radiopaque markers 200 for facilitating visualization of the
assembly under fluoroscopy during deployment. As shown,
radiopaque markers 200 can be applied to the legs 124 of the
distal anchor 110 and/or to the proximal ring 140 of the
proximal anchor 112. Radiopaque markers can also be
provided on other portions of the proximal anchor 112, the
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distal anchor 110 and/or the sensor 120. The radiopaque
markers are preferably placed in “low flex zones,” such as
the tips of the distal anchor legs 124 and the proximal ring
140 of the proximal anchor. Generally, “low flex zones” are
portions of the anchor that experience substantially minimal
flexing or bending. This insures that the materials used in the
radiopaque markers do not negatively affect the elasticity of
the flexing anchor sections, and also insures that the radio-
paque materials to not separate from the anchor within a
patient.

[0074] Radiopaque markers are typically made of noble
metals, such as gold, platinum/ iridium, tantalum, etc, and
are typically attached to the anchor by selective plating or
ion beam deposition. Alternatively, the markers could be
micro rivets and/or rings that are mechanically attached to
portions of the system components. In order to reduce the
risk of galvanic corrosion which can be experienced by
dissimilar metals exposed to blood, the radiopaque material
can be selected to have a galvanic corrosion potential that is
substantially similar to a galvanic corrosion potential of the
material from which the anchors and/or sensor are made. For
example, if the anchors 110, 112 are to be made of NITI-
NOL, the radiopaque markers 200 can be made of tantalum.
Alternatively, an electrically insulating coating (conformal
coatings) such as parylene or other biocompatible synthetic
material can be used to cover the radiopaque markers in
order to isolate the marker and anchor section from exposure
to the blood or other bodily fluid.

[0075] FIGS.15-21 illustrate embodiments of systems and
methods for delivering and deploying the anchor assembly
100 to secure a sensor 120 in a septum wall 210. According
to one embodiment, a guidewire is placed through the
septum wall 210 at the target site. A dilator sheath can then
be fed over the guide wire and into the left atrium. The
guidewire and dilator sheath can then be removed. A deliv-
ery catheter can then be fed over the dilator sheath until it
crosses the septum and enters the left atrium.

[0076] As shown in FIGS. 15 and 16, an assembly 100 of
a proximal anchor 112, a distal anchor 110 and a sensor 120
is provided within an introducer sheath configured to intro-
duce the anchor assembly into the proximal end of the
delivery catheter 220. A stylet 224 is advanced through a
central lumen of the electrical lead 226 to provide column
strength and guidance to the device.

[0077] The introducer sheath containing the anchor and
sensor assembly is then inserted into the proximal end of the
delivery catheter, and the sheath is retracted and withdrawn.
The anchor assembly is then guided through the delivery
catheter 220 (which was previously positioned through the
septum wall) until the legs of the distal anchor 110 are
positioned at the distal end of the delivery catheter 220,
which can be visually verified under fluoroscopy by noting
the position of the distal radiopaque marker 225 on the distal
edge of the delivery catheter 220. The delivery catheter 220
can be withdrawn while holding the anchor and sensor
assembly 100 in place with the stylet 224 extending through
the center of the sensor lead 226. The stylet 224 is preferably
configured to provide sufficient column strength to allow the
anchor and sensor assembly 100 to be held in place relative
to the septum 210 while the catheter 220 is retracted to
expose and deploy the anchors.

[0078] As the catheter 220 is retracted to expose the distal
anchor 110, the distal anchor legs 124 will expand to assume
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their expanded state on a distal side of the septum wall 210.
Continued retraction of the catheter 220 will expose the
proximal anchor 112, allowing it to relax to its expanded
state on a proximal side of the septum wall 210 as shown in
FIG. 19. The fully deployed proximal 112 and distal 110
anchors preferably resiliently engage the septum wall 210 in
order to firmly secure the sensor 120 to the septum wall 210.

[0079] In one embodiment, the legs 144 of the proximal
anchor 112 apply a lower spring force to the septum wall 210
than the legs 124 of the distal anchor 110 so that variations
in septum wall thickness are accommodated by variations in
the position of the proximal anchor legs 144 as shown in
FIGS. 20 and 21. FIG. 20 shows a relatively thin septum
wall 210 with a thickness 230. In order to securely anchor
the sensor, the legs 144 of the proximal anchor 112 will
extend distally until their distal motion is stopped by the
pressure of the septum wall 210. In the embodiment of FIG.
21, the septum wall 210 is substantially thicker 231, thereby
causing the legs 144 of the proximal anchor 112 to extend a
shorter distance distally than in the embodiment of FIG. 20.
This difference in anchored position of the proximal anchor
legs 144 can also be seen in the difference in the dimensions
232 and 234. As shown in FIGS. 20 and 21, the distance 232
in FIG. 20 between the proximal edge of the proximal ring
140 and the proximal surface of the septum wall 210 is
greater than a corresponding distance 234 for the thicker
septum wall of FIG. 21.

[0080] In one embodiment, the lead 226 shown in FIGS.
16, 19 and 20 is part of a pressure monitoring apparatus and
is used to relay electrical signals to a signaling device as
described, for example, in the Eigler patent mentioned
above.

[0081] FIGS. 22-35 illustrate systems and methods for
retrieving an anchor and sensor assembly 100 from its
position anchored to a septum wall 210. Retrieval devices
having preferred features and advantages are generally con-
figured to be placed within a catheter and guided to the
location of the anchor and sensor assembly 100 within a
patient. A retrieval device can then be operated to grasp the
anchor assembly 100 and draw it into a lumen of the catheter
for removal from the patient’s body.

[0082] In one embodiment, a retrieval apparatus 250 such
as that shown in FIGS. 22-27 generally comprises a retrieval
head 252 with a plurality of grasping hooks 254 extending
distally from a cylindrical body 256. The cylindrical body
256 of the retrieval head 252 comprises as small an axial
length as possible in order to allow the retrieval device to be
easily guided through the tortuous anatomy of a patient’s
vasculature.

[0083] With reference to FIG. 23, the grasping hooks 254
can be configured to comprise return legs 258 which are
substantially parallel to the attachment portion of the legs
259. In their relaxed position, the legs 259 are bent radially
outwards as shown in FIGS. 24 and 25 in order to allow the
hooks 254 to be advanced distally past the proximal ring
140. When the retrieval device 250 is drawn into the
catheter, the legs 254 assume a compressed state as shown
in FIGS. 26 and 27. In their compressed state, the legs 259
are substantially parallel to the longitudinal axis of the
cylindrical body 256 of the retrieval device 250.

[0084] Asshown in FIGS. 22-27, the cylindrical body 256
can include a slot 260 configured to allow the retrieval head

Jun. 17, 2004

to allow the retrieval device 250 to be assembled onto the
lead by “side loading,” e.g, by placing the cylindrical body
256 beside the lead and pressing the lead 226 sideways
through the slot 260 of the cylindrical body 256. This is
particularly advantageous in embodiments in which the lead
226 comprises an enlarged proximal end (such as an elec-
trical connector), since side-loading the retrieval head onto
the lead 226 allows the retrieval head to have an internal
diameter only slightly larger than the diameter of the lead.

[0085] In an alternative embodiment, the retrieval head
252 can be configured to be moved from an open position to
a closed position by compressing the cylindrical body 256 to
a smaller diameter. According to this embodiment, the slot
260 in the cylindrical body 256 is provided to allow the
retrieval head to expand to assume an internal diameter that
is sufficiently large that the cylindrical body 256 can be fed
over a sensor lead 226 (e.g. see FIG. 34). The retrieval head
of this embodiment can be constricted to assume a smaller
diameter, and to cause the grasping hooks to engage the
proximal anchor.

[0086] FIGS. 28-30 illustrate an alternative embodiment
of a retrieval device 280 that comprises a retrieval head 252
with a plurality of helical legs 282 extending between and
attached to proximal 284 and distal 286 rings. The construc-
tion of the retrieval device 280 advantageously allows the
device to be more easily guided through a patient’s tortuous
vasculature. The proximal ring 284 of the retrieval device
280 can be configured to receive an attachment loop 278 of
a push/pull ribbon 262. The retrieval device 280 also
includes a plurality of grasping hooks 292 for engaging and
removing the anchor and sensor assembly 100. This embodi-
ment is also advantageously longer than the previous
retriever embodiment in order to allow it to be extended
further out of the delivery catheter. With reference to the
detail view of FIG. 29, the grasping hooks 292 generally
include attachment legs 294 and return legs 296. The return
legs 296 as shown, are oriented to be substantially perpen-
dicular to a longitudinal axis of the retrieval device 282. The
return legs 296 also preferably include radiopaque markers
300 to facilitate visualization of the distal end of the retrieval
device 280 under fluoroscopy.

[0087] The retrieval devices 250, 280 are generally con-
figured such that the grasping hooks 254, 292 can be moved
between an “open” or expanded position and a “closed”
position. In the open position, the hooks 254, 292 are spaced
sufficiently to be placed distally of the proximal ring 140 of
the proximal anchor 112. The grasping hooks 254, 292 can
be moved to their closed position for example by advancing
the catheter 220 distally relative to the retrieval device 250,
280. The distal edge of the catheter 220 will compress the
hooks 254, 292 to their closed position. In the alternative
embodiment of FIGS. 26 and 27, the device can be moved
to a closed position by radially compressing the cylindrical
body 256 of the retrieval device. In order to fully engage the
hooks on the proximal ring, the ribbon 262 can be pulled
proximally slightly.

[0088] Methods of retrieving the anchor and sensor assem-
bly will now be described with reference to FIGS. 31-35.
Once a retrieval device 250, 280 is in position with the
grasping hooks 254, 292 engaged on a proximal ring 140 of
the proximal anchor 112, the retrieval device 250, 280 is
pulled proximally until the proximal ring 140 of the proxi-
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mal anchor 112 enters the distal end of the delivery catheter
220. At this point, the radiopaque markers of the retrieval
device (300),.the proximal ring 140 and the delivery catheter
(225) are all aligned with one another. The stylet 224 is then
held fixed to maintain the position of the sensor while the
proximal anchor 112 is stretched, causing it to compress, by
drawing back both the catheter and the retrieval implant.
Once the proximal anchor 112 is stretched to its compressed
state, it can be introduced into the catheter 220 by holding
the ribbon 262 stationary and advancing the delivery cath-
eter 220 over the proximal anchor 112, while holding the
sensor 120, the proximal anchor 112 and distal anchor 110
substantially stationary with the stylet 224.

[0089] Once the proximal anchor 112 has been is fully
compressed and is contained within the catheter 220, the
catheter 220 can be advanced distally while holding the
retrieval device stationary. The catheter is advanced until the
distal edge of the catheter extends through the septum wall
210 and is positioned adjacent the legs 124 of the distal
anchor 110. The legs 124 of the distal anchor 110 can be
compressed by further advancing the catheter 220 distally
while pulling the ribbon 262 proximally, and allowing the
stylet to move proximally. Once the legs 124 of the distal
anchor 110 have been fully compressed, the distal anchor
can be pulled back into the lumen of the catheter 220. The
catheter 220 containing the anchors 110, 112 and the sensor
120 can then be removed from the patient’s vasculature.

[0090] Additionally, removal of a chronically implanted
device can also involve the adjunctive use of a commercial
cardiac lead removal system including a lead grasping stylet,
such as a SPECTRANETICS LEAD LOCKING DEVICE
(LLD™ model 518-018, 518-019, or 518-021) and/or a
suitable lead removal sheath or excimer laser lead removal
catheter, such as a SPECTRANETICS LASER SHEATH
(SLSII™ model 500-001, 500-012, or 500-013). The skilled
artisan will recognize that additional equipment can also be
used in order to effectively remove an implanted anchor
device from within a patient.

[0091] In most situations, it is not necessary to remove the
sensor from an implant site, however in some situations
removal may be necessary. In general, the reasons for
removing the anchor and sensor assembly from its position
anchored to a septum wall might include: incorrect place-
ment of the device, device failure, infections, etc. As men-
tioned above, the hole through which the sensor and anchor
assembly 100 extends is preferably formed by stretching a
very small guidewire access hole. Thus, upon removal of the
sensor and anchor assembly from the septum wall, the hole
will typically substantially collapse to a small size. In time,
the hole will typically heal on its own. If necessary, however
any one of a number of devices and systems for closing
septal defects can be used to substantially close a hole in the
septum wall.

[0092] Insomeembodiments, it is desirable to provide one
or more radiopaque markers on one or more of the system
components in order to facilitate visualization of the various
system components under fluoroscopy during deployment or
retrieval procedures and/or to verify correct placement of the
anchor and sensor assembly 100 after deployment. Radio-
paque markers can advantageously allow a physician to
visually confirm a location of the device within a patient
during placement and retrieval of the sensor assembly 100.

Jun. 17, 2004

As shown throughout the Figures, in several embodiments,
radiopaque markers can be applied to portions of one or
more of the proximal and distal anchors 110 and 112 (e.g.
see markers 200 in FIGS. 10-14), the delivery and/or
retrieval catheters 220 (e.g. see markers 225 in FIGS. 15-21,
32 and 33), the retrieval heads 252 (e.g. see markers 300 in
FIGS. 23 and 29), and the sensor itself. In some embodi-
ments, the sensor can comprise components made of a
sufficiently dense material, including but not limited to
zirconia ceramic materials, such that portions of the sensor
itself are radiopaque.

[0093] Radiopaque markers can be formed on the various
system components by any suitable process or method. For
example, in some embodiments, the markers are plated or
ion deposited onto portions of the system components. The
radiopaque markers are preferably placed in “low flex
zones” of the system components such as the tips of the
distal anchor legs 124, the proximal ring 140 of the proximal
anchor 112, and the return legs 258, 296 of the grasping
hooks 254, 292. Generally, “low flex zones” are portions of
a device that experience substantially minimal flexing or
bending. This insures that the materials used in the radio-
paque markers do not negatively affect the elasticity of the
flexing sections, (¢.g. the flexing anchor legs) and also
insures that the radiopaque materials to not undesirably
delaminate from the devices within a patient due to differ-
ences in ultimate strain values of the materials of the anchor
and the markers.

[0094] Radiopaque markers are typically made of noble
metals, such as gold, platinum/ iridium, tantalum, etc. In
order to reduce the risk of galvanic corrosion which can be
experienced by dissimilar metals exposed to blood, the
radiopaque material can be selected to have a galvanic
corrosion potential that is substantially similar to a galvanic
corrosion potential of the material from which the anchors,
retrieval device(s) and/or the sensor are made. For example,
if the anchors 110, 112 are to be made of NITINOL, the
radiopaque markers 200 can be made of tantalum to reduce
the possibility of galvanic corrosion. Alternatively, an elec-
trically insulating or conformal coatings such as parylene or
other biocompatible synthetic material can be used to cover
the radiopaque markers in order to isolate the marker and/or
other metallic sections from exposure to the blood.

[0095] The apparatus and methods of the present invention
may be embodied in other specific forms and for other
applications without departing from its spirit or essential
characteristics. The described embodiments are to be con-
sidered in all respects only as illustrative and not restrictive.

[0096] Although certain embodiments and examples have
been described herein, it will be understood by those skilled
in the art that many aspects of the methods and devices
shown and described in the present disclosure may be
differently combined and/or modified to form still further
embodiments. Additionally, it will be recognized that the
methods described herein may be practiced using any device
suitable for performing the recited steps. Such alternative
embodiments and/or uses of the methods and devices
described above and obvious modifications and equivalents
thereof are intended to be within the scope of the present
disclosure. Thus, it is intended that the scope of the present
invention should not be limited by the particular embodi-
ments described above, but should be determined only by a
fair reading of the claims that follow.
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[0097] Additionally, the skilled artisan will recognize that
the embodiments of anchoring devices and methods
described herein may be advantageously applied for anchor-
ing any other diagnostic and/or therapeutic implant to a wall
of any organ within a patient. In addition to sensors, such
implants include, but are not limited to, sensing and stimu-
lating electrodes, ultrasound transducers, drug delivery sys-
tems, pacing leads, electrocardiogram leads, oxygen partial
pressure sensors, oxygen saturation sensors, or any other
device that one desires to securely anchor to a wall of an
internal organ. It will also be apparent to one skilled in the
art that the field of use of the embodiments of devices and
methods described herein extends beyond the specific con-
dition of heart failure to any cardiovascular condition or
other condition in a medical patient where a device is
implanted through a wall of a chamber or vessel is affixed to
a wall of that chamber of vessel.

What is claimed is:
1. An implantable device, comprising:

a proximal anchor having at least one helical leg extend-
ing between a proximal ring and a distal ring;

a distal anchor having at least one leg; and

an implant configured to be supported by the proximal
and distal anchors,

wherein the proximal and distal anchors are configured to
be movable between a collapsed delivery position and
an expanded position in which the proximal and distal
anchors secure the implant to a wall of an organ within
a patient.

2. The device of claim 1, wherein the implant is a
diagnostic tool.

3. The device of claim 1, wherein the implant is a
therapeutic tool.

4. The device of claim 2, wherein the diagnostic tool
comprises apparatus operable to measure one or more physi-
ological parameters.

5. The device of claim 2, wherein the diagnostic tool
comprises apparatus operable to measure pressure.

6. The device of claim 2, wherein the diagnostic tool
comprises apparatus operable to measure oxygen levels.

7. The device of claim 2, wherein the diagnostic tool
comprises apparatus operable to measure electrical activity.

8. The device of claim 3, wherein the therapeutic tool
comprises apparatus operable to deliver one or more phar-
maceutical agents to the patient.

9. The device of claim 3, wherein the therapeutic tool
comprises apparatus operable to deliver one or more elec-
trical signals to the patient.

10. The device of claim 1, wherein the implant is selected
from the group consisting of one or more of the following:
stimulating electrodes, ultrasound transducers, drug delivery
systems, pacing leads, and electrocardiogram leads.

11. The device of claim 1, wherein the implant is a sensor.

12. The device of claim 11, wherein the sensor is a sensing
electrode, oxygen partial pressure sensor or an oxygen
saturation sensor.

13. The device of claim 11, wherein the sensor is a
pressure Sensor.

14. The device of claim 1, wherein said proximal anchor
comprises at least three legs.

15. The device of claim 1, wherein the at least one
proximal anchor leg passes through substantially a whole
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number of complete circles between the proximal ring and
the distal ring of the proximal anchor.

16. The device of claim 1, wherein said at least one
proximal anchor leg has a lower spring force than said at
least one distal anchor leg.

17. The device of claim 16, wherein the proximal anchor
leg and the distal anchor leg are configured to secure the
implant to organ walls with varying thicknesses.

18. The device of claim 1, wherein said anchoring device
is made from a biocompatible material selected from the
group consisting of: nickel titanium alloys, stainless steel,
ELGILOY, and MP35N.

19. The device of claim 11, wherein the sensor comprises
a pressure sensing face configured to measure a fluid pres-
sure in a left atrium of a patient’s heart.

20. The device of claim 19, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is substantially coplanar with a
distal side of an atrial septum wall.

21. The device of claim 19, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is spaced distally from a plane of
a distal side of an atrial septum wall.

22. The device of claim 19, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is spaced proximally from a plane
of an atrial septum wall.

23. The device of claim 1, wherein the proximal anchor,
the distal anchor and the implant comprise interlocking
structures configured to rigidly secure the proximal anchor,
the distal anchor and the implant to one another.

24. The device of claim 11, wherein the sensor is config-
ured to attach to an electrical lead.

25. The device of claim 1, wherein at least one member
of the group consisting of the proximal anchor, the distal
anchor and the implant comprises one or more radiopaque
markers configured to facilitate visualization under fluoros-
copy.

26. The device of claim 25, wherein a portion of an
element comprising said one or more radiopaque markers is
coated with a polymeric material adapted to prevent gal-
vanic corrosion.

27. The device of claim 25, wherein said one or more
radiopaque markers are placed in low flex zones.

28. The device of claim 27, wherein tips of the at least one
distal anchor leg comprise said one or more radiopaque
markers.

29. The device of claim 27, wherein the proximal ring of
the proximal anchor comprises said one or more radiopaque
markers.

30. The device of claim 27, wherein the distal ring of the
proximal anchor comprises said one or more radiopaque
markers.

31. The device of claim 11, wherein the sensor comprises
a cylindrical body with at least one annular groove config-
ured to engage a portion of the proximal anchor or a portion
of the distal anchor in order to retain the proximal or distal
anchor against axial movement relative to the sensor.

32. The device of claim 1, wherein the distal anchor
comprises a plurality of legs comprising slots configured to
promote tissue overgrowth.
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33. Asystem for diagnosing and/or treating a condition in
a patient, the system comprising:

an implant configured to be implanted within a patient;

a proximal anchor comprising at least one helical leg
configured to expand from a compressed slate to a
relaxed state;

a distal anchor comprising at least one leg configured to
expand from a compressed state to an expanded state;,

wherein the proximal anchor and the distal anchor are
configured to sandwich an atrial septum wall between
the at least one proximal anchor leg and the at least one
distal anchor leg and to support the implant in the
septum wall; and

a delivery catheter configured to deploy the implant, the
proximal anchor, and the distal anchor in the septum
wall.

34. The system of claim 33, wherein the implant is a

diagnostic tool.

35. The system of claim 34, wherein the diagnostic tool
comprises apparatus operable to measure one or more
parameters selected from the group consisting of: pressure,
oxygen and electrical activity.

36. The system of claim 33, wherein the implant is a
therapeutic tool.

37. The system of claim 36, wherein the therapeutic tool
comprises apparatus operable to deliver one or more phar-
maceutical agents to the patient.

38. The system of claim 36, wherein the therapeutic tool
comprises apparatus operable to deliver one or more elec-
trical pulses to the patient.

39. The system of claim 33, wherein the proximal anchor
further comprises a proximal ring and a distal ring attached
to opposite ends of the at least one helical leg.

40. The system of claim 34, further comprising a retrieval
device configured to grasp the proximal ring of the proximal
anchor in the relaxed state, and to retract the proximal ring
of the proximal anchor proximally relative to the distal ring,
thereby returning the proximal anchor to the compressed
state.

41. The system of claim 40, wherein the retrieval device
comprises a cylindrical body with a plurality of distally-
extending grasping hooks.

42. The system of claim 40, wherein the retrieval device
comprises a distal ring with at least one distally-extending
grasping hook, a proximal ring, and at least one helical leg
extending between the proximal ring and the distal ring.

43. The system of claim 33, wherein the retrieval device
comprises a push/pull ribbon.

44. The system of claim 33, wherein the retrieval head
comprises an internal diameter configured to allow the
retrieval head to pass over a sensor lead.

45. The system of claim 33, wherein said proximal anchor
comprises at least three legs.

46. The system of claim 33, wherein the at least one
proximal anchor leg passes through substantially a whole
number of complete circles between the proximal ring and
the distal ring of the proximal anchor.

47. The system of claim 33, wherein said at least one
proximal anchor leg has a lower spring force than said at
least one distal anchor leg.
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48. The system of claim 47, wherein the at least one
proximal anchor leg and the at least one distal anchor leg are
configured to secure the implant to organ walls with varying
thicknesses.

49. The system of claim 33, wherein said anchoring
device is made from a biocompatible material selected from
the group consisting of: nickel titanium alloys, stainless
steel, ELGILOY, and MP35N.

50. The system of claim 33, wherein the implant com-
prises a pressure sensor with a pressure sensing face con-
figured to measure a fluid pressure in a left atrium of a
patient’s heart.

51. The system of claim 50, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is substantially coplanar with a
distal side of an atrial septum wall.

52. The system of claim 50, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is spaced distally from a plane of
a distal side of an atrial septum wall.

33. The system of claim 50, wherein the proximal and
distal anchors are configured to support the sensor such that
the pressure sensing face is spaced proximally from a plane
of an atrial septum wall.

54. The system of claim 33, wherein the proximal anchor,
the distal anchor and the implant comprise interlocking
structures configured to rigidly secure the proximal anchor,
the distal anchor and the implant to one another.

55. The system of claim 33, wherein the implant is
configured to attach to an electrical lead.

56. The system of claim 33, wherein at least one member
of the group consisting of the proximal anchor, the distal
anchor and the implant comprises a radiopaque marker
configured to facilitate visualization under fluoroscopy.

57. The system of claim 56, wherein a portion of an
element comprising a radiopaque marker is coated with a
polymeric material adapted to prevent galvanic corrosion.

58. The system of claim 56, wherein the radiopaque
marker is placed in one or more low flex zones.

59. The system of claim 58, wherein the at least one distal
anchor leg comprises the radiopaque marker.

60. The system of claim 56, wherein the proximal ring
and/or the distal ring of the proximal anchor comprise the
radiopaque marker.

61. The system of claim 33, wherein the implant com-
prises a sensor.

62. The system of claim 33, wherein the implant com-
prises a pressure sensor having a cylindrical body with at
least one annular groove configured to engage a portion of
the proximal anchor or a portion of the distal anchor in order
to retain the proximal or distal anchor against axial move-
ment relative to the sensor.

63. The system of claim 33, wherein the distal anchor
comprises a plurality of legs having slots configured to
promote tissue overgrowth.

64. A system for monitoring a patient for congestive heart
failure, the system comprising:

an implantable pressure sensor;

means for contacting a proximal wall and a distal wall of
an organ to anchor said pressure sensor to the organ
wall.
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65. The system of claim 64, further comprising a means
for delivering said implantable sensor and said means for
contacting to said organ wall.

66. The system of claim 65, further comprising a means
for retrieving said implantable pressure sensor from the
organ wall.

67. A method of monitoring congestive heart failure in a
patient, the method comprising:

providing a pressure sensor secured to a proximal anchor
and a distal anchor;

delivering the pressure sensor to a hole in an atrial septum
of the patient’s heart;

deploying the pressure sensor with the proximal anchor
on a proximal side of the septum, and the distal anchor
on a distal side of the septum; and

monitoring a fluid pressure in the left atrium of the

patient’s heart.

68. The method of claim 67, further comprising orienting
a sensor face of the pressure sensor to be substantially
coplanar with a left atrium side surface of the atrial septum
wall.

69. The method of claim 67, further comprising orienting
a sensor face of the pressure sensor to extend beyond the
atrial septum into a left atrium of the heart.

70. The method of claim 67, further comprising orienting
a sensor face of the pressure sensor to be proximally
recessed with respect to a left atrium side surface of the atrial
septum wall.

71. The method of claim 67, wherein deploying the sensor
comprises expanding the proximal and distal anchors to
compress the atrial septum wall between the proximal
anchor and the distal anchor.

72. A method of monitoring congestive heart failure
within a patient, the method comprising:

providing an implantable pressure sensor;

coupling said implantable pressure sensor to a means for
anchoring said pressure sensor in an organ wall;

delivering said pressure sensor and said means for anchor-
ing to said organ wall; and

causing said means for anchoring said pressure sensor in
said organ wall to expand, thereby capturing said organ
wall.

73. The method of claim 72, further comprising removing
said pressure sensor and said means for anchoring from said
organ wall.

74. A method of anchoring a device in the heart of a
mammal using an implantable cardiac anchoring device, the
method comprising:

providing an implantable cardiac anchoring device com-
prising a proximal anchor having at least one helical leg
and a distal anchor having at least one linear leg;

attaching an implant to the implantable cardiac anchoring
device;

positioning a tubular delivery catheter in a wall of a
patient’s heart,

inserting said implant and said implantable cardiac
anchoring device into said tubular delivery catheter;
and
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deploying said implant and said implantable cardiac
anchoring device such that said implant is retained in
the wall.

75. The method of claim 74, wherein attaching an implant
further comprises providing a diagnostic tool or therapeutic
tool.

76. The method of claim 74, wherein attaching an implant
further comprises providing apparatus selected from the
group consisting of one or more of the following: sensors,
stimulating electrodes, ultrasound transducers, drug delivery
systems, pacing leads, and electrocardiogram leads.

77. The method of claim 74, wherein attaching an implant
comprises providing a pressure sensor having a pressure
sensing face.

78. The method of claim 74, wherein said providing an
implantable cardiac anchoring device comprises placing
said anchoring device into a lumen of a delivery catheter and
advancing said cardiac anchoring device through said lumen
to a distal end of the delivery catheter.

79. The method of claim 78, wherein deploying said
implant comprises withdrawing said delivery catheter while
holding said anchoring device in a desired location, said
anchoring device being configured to relax to an expanded
shape in which the anchoring device is secured in a desired
location within a patient.

80. The method of claim 74, wherein providing an
implantable cardiac anchoring device comprises inserting
said anchoring device into said delivery catheter in a first
compressed shape, and wherein said deploying comprises
expanding said anchoring device to a second expanded
shape.

81. The method of claim 74, wherein attaching said
implant to said implantable cardiac anchoring device com-
prises providing at least one locking tab extending from the
implantable cardiac anchoring device and configuring the
tab to engage in an annular groove in the implant.

82. The method of claim 75, wherein deploying said
sensor comprises orienting a sensor face to be substantially
coplanar with a surface of the wall.

83. The method of claim 75, wherein deploying said
sensor comprises orienting a sensor face to be located
distally from a surface of the wall.

84. The method of claim 75, wherein deploying said
sensor comprises orienting a sensor face to be located
proximally to a surface of the wall.

85. The method of claim 75, wherein deploying the sensor
comprises anchoring said pressure sensor in an atrial septum
wall so as to measure a fluid pressure in the left atrium of the
heart.

86. The method of claim 74, further comprising providing
one or more radiopaque markers on the delivery catheter, the
proximal anchor, and the distal anchor; and wherein the
markers are employed during said deploying so as to facili-
tate visualization of the delivery catheter, the proximal
anchor, and the distal anchor.

87. The method of claim 74, further comprising promot-
ing tissue overgrowth by providing slots in the at least one
leg of said distal anchor.

88. A retrieval device configured to retrieve a cardiac
anchoring device from a position deployed in a wall of an
organ within a patient, the retrieval device comprising:

a retrieval head comprising a plurality of grasping hooks
extending from a distal end thereof;
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a ribbon of sufficient length to extend from a retrieval
location within a patient to a location outside of a
patient; and

wherein the grasping hooks are configured to engage a

proximal ring of a proximal anchor.

89. The retrieval device of claim 88 wherein the grasping
hooks comprise return legs oriented so as to be substantially
perpendicular to a longitudinal axis of the retrieval device.

90. The retrieval device of claim 88, wherein the grasping
hooks comprise return legs oriented so as to be substantially
parallel to a longitudinal axis of the retrieval device.

91. The retrieval device of claim 88, wherein the retrieval
head comprises a substantially cylindrical body with an axial
slot configured to permit the diameter of the cylindrical body
to increase or decrease.

92. The retrieval device of claim 88, wherein the retrieval
head comprises an internal diameter configured to allow the
retrieval head to pass over a sensor lead.

93. The retrieval device of claim 88, wherein the retrieval
head comprises a plurality of helical legs extending between
a proximal ring and a distal ring, and wherein the grasping
hooks extend distally from the distal ring.

94. The retrieval device of claim 93, wherein the helical
legs pass through a substantially whole number of complete
circles between the proximal and distal rings.

95. A method of retrieving a cardiac anchoring device
from a heart of a patient using a retrieval device, the method
comprising;
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placing a retrieval device in a delivery catheter, the
retrieval device comprising a retrieval head with a
plurality of distally-extending grasping hooks and a
control ribbon attached to the retrieval device;

guiding said delivery catheter into a position adjacent an
sensor device anchored to a wall of the patient’s heart;

engaging a proximal ring of a proximal anchor secured to
said sensor device;

pulling said proximal ring of said proximal anchor into
said delivery catheter;

holding the sensor device stationary while pulling the
retrieval device, the proximal ring of the proximal
anchor and the delivery catheter proximally, thereby
returning an anchor leg of said proximal anchor to a
compressed position;

advancing said delivery catheter distally while holding the
proximal anchor and the sensor device stationary to
compress at least one expanded leg of the distal anchor
attached to the sensor device;

pulling the sensor device, the proximal anchor and the
distal anchor completely into the lumen of the delivery
catheter; and

removing said delivery catheter from the patient.
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