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DEPLOYABLE SENSOR PLATFORM ON THE LEAD SYSTEM OF AN
IMPLANTABLE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit under 35 U.S.C § 119 of United

States Provisional Application No. 61/152,486, filed on February 13, 2009, entitled

"DEPLOYABLE SENSOR PLATFORM ON THE LEAD SYSTEM OF AN

IMPLANTABLE DEVICE," which is herein incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates generally to implantable sensors.

More specifically, the present invention relates to implantable sensors and

systems and methods for deploying an implantable sensor at a location within a

patient's heart or vasculature.

BACKGROUND

[0003] Implantable medical devices are often used to treat a variety of

medical conditions. Examples of implantable medical devices include drug

delivery devices, pain management devices, and devices that treat heart

arrhythmias. One example of an implantable medical device used to treat heart

arrhythmias is a cardiac pacemaker, which is commonly implanted in a patient to

treat bradycardia (i.e., an abnormally slow heart rate). A pacemaker includes a

pulse generator and one or more leads, which form electrical connection(s)

between the pulse generator and the heart. An implantable cardioverter

defibrillator (ICD) may be used to treat tachycardia (i.e., an abnormally rapid heart

rate). An ICD also includes a pulse generator and leads that deliver electrical

energy to the heart.

[0004] Implantable medical devices are also useful in the treatment of heart

failure. For example, cardiac resynchronization therapy (CRT) (also commonly

referred to as biventricular pacing) is an emerging treatment for heart failure,

which involves stimulation of both the right and left ventricles to increase

hemodynamic efficiency and cardiac output. In some cases, the treatment of



heart failure and heart arrhythmias can be enhanced through the use of implanted

sensors. In some systems, for example, a pressure sensor implanted within a

chamber of the heart or in a body vessel such as an artery or vein can be used to

sense blood pressure, which can be used to compute cardiac output, pulmonary

vascular resistance, as well as other hemodynamic parameters. The sensor data

from the sensor can be downloaded by a clinician and can be used to modify the

therapy delivered by the implantable medical device.

SUMMARY

[0005] The present invention relates to implantable sensors and systems

and methods for deploying an implantable sensor at a location within a patient's

heart or vasculature.

[0006] In some embodiments, the present invention is a medical electrical

lead. The medical electrical lead includes a lead body having a proximal section

adapted to connect to a pulse generator, a distal section, and at least one

electrical conductor extending within the lead body. At least one electrode is

located on the lead body and is operatively coupled to the at least one electrical

conductor. Additionally, the lead includes a resilient cuff frictionally engaged on

an outer surface of the lead body; and at least one sensor coupled to the cuff and

adapted to detect at least one physiological parameter.

[0007] In some embodiments, the present invention is a sensor assembly

deployment system for deploying a sensor assembly onto a medical electrical

lead. The system includes a delivery catheter having a lumen through which the

medical electrical lead is adapted to be delivered. A sensor assembly is coupled

to an outer surface of the delivery catheter and includes a resilient cuff and at

least one sensor module adapted to detect a physiological parameter. A

deployment member is slideably disposed over an outer surface of the delivery

catheter and is located proximal to the sensor assembly. In certain embodiments,

the deployment system includes an outer catheter having an interior lumen. The

delivery catheter including the sensor assembly coupled thereto and deployment

member are slideable within the interior lumen of the outer catheter.



[0008] In still some embodiments, the present invention is a method of

coupling a sensor to an implantable medical electrical lead. An illustrative method

includes providing a sensor assembly deployment system including: an outer

catheter having an interior lumen; an inner catheter slideably disposed within the

interior lumen of the outer catheter; a sensor assembly coupled to an outer

surface of the inner catheter, the sensor assembly including a resilient cuff and at

least one sensor module; and a deployment member located proximal to the

sensor assembly. Additionally, the method includes delivering a medical

electrical lead through the interior lumen of the inner catheter to a target location

within the heart and securing the lead at the target location within. Next, the

deployment member is advanced in a distal direction to deploy the sensor

assembly from the inner catheter and onto an outer surface of the lead body.

Upon deployment onto the lead body, the sensor assembly frictionally engages

the outer surface of the lead body.

[0009] While multiple embodiments are disclosed, still other embodiments

of the present invention will become apparent to those skilled in the art from the

following detailed description, which shows and describes illustrative

embodiments of the invention. Accordingly, the drawings and detailed description

are to be regarded as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a schematic view of a cardiac rhythm management system

including a cardiac lead implanted within a patient's heart in accordance with an

embodiment.

[001 1] FIG. 2 is a schematic view of a portion of a cardiac lead including a

sensor assembly deployed within a vessel according to an illustrative

embodiment.

[0012] FIG. 3A is a perspective view of a sensor assembly according to an

illustrative embodiment.

[0013] FIG. 3B is a perspective view of a sensor assembly according to

another illustrative embodiment.

[0014] FIG. 4 is an end, cross-sectional view showing the sensor assembly

of FIG. 3B coupled to a lead body according to an illustrative embodiment.



[0015] FIGS. 5A and 5B are schematic views of a lead and sensor

assembly during delivery of the lead within a vessel according to an illustrative

embodiment.

[0016] FIG. 5C is a schematic view of the lead and sensor assembly of

FIGS. 5A and 5B subsequent to delivery of the sensor assembly over the lead.

[0017] FIG. 6 is a schematic view of a lead and sensor assembly deployed

within a vessel according to another embodiment.

[0018] FIG. 7 is a schematic view of a lead and sensor assembly deployed

within a vessel according to another embodiment.

[0019] While the invention is amenable to various modifications 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 not to

limit the invention to the particular embodiments described. On the contrary, the

invention is intended to cover all modifications, equivalents, and alternatives

falling within the scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION

[0020] FIG. 1 is a schematic view of a cardiac rhythm management system

2 including a pulse generator 4 coupled to a lead 8 including a lead body 10

having a proximal section 12 and a distal section 14 deployed within a patient's

heart 16. The lead body 10 includes at least one electrical conductor 18

extending within the lead body 10 from the proximal section 12 to the distal

section 14. At least one electrode 20 is located on the lead body 10 and is

operatively connected to the at least one electrical conductor 18. The heart 16

includes a right atrium 22, a right ventricle 24, a left atrium 26, and a left ventricle

29. The lead 8 can be deployed in a heart chamber, a cardiac vessel, or at some

other desired location in the body. In the embodiment illustrated in FIG. 1, the

distal section 14 of the lead body 10 is transvenously guided through the right

atrium 22, the coronary sinus ostium 28, and into a branch of the coronary sinus

3 1 or great cardiac vein 33. The illustrated position of the lead body 10 may be

used for delivering pacing and/or defibrillation energy to the left side of the heart

16 for the therapeutic treatment of arrhythmias or other cardiac disorders. The



position of the lead body 10 may also be used to sense electrical activity occurring

within the left side of the heart 16.

[0021] According to some embodiments, and as shown in FIG. 1, the

cardiac rhythm management system 2 includes a sensor assembly 40 provided on

the lead body 10. In some embodiments, the sensor assembly 40 may be

delivered and coupled to an existing, implanted lead 8 using a delivery system

designed for this purpose. In other embodiments, the sensor assembly 40 is

assembled onto the lead body 10 prior to delivery and implantation of the lead 8

within the patient's heart 16. The sensor assembly 40 is delivered along with the

lead 8 to a target location within the patient's heart 16 or in a body vessel leading

into or from the heart 16. After implantation of the lead 8 at the target location, the

position of the sensor assembly 40 may be adjusted to a location that is adequate

for detecting the physiological parameter to be monitored and for transmitting

information to the pulse generator 4 , another device implanted within the body,

and/or an external device such as a hand-held monitoring device.

[0022] In some embodiments, the data from the sensor assembly 40 can be

used to adjust the parameters of the therapy being delivered. For example, the

sensor assembly 40 can communicate with the pulse generator 4 via a wired or

wireless communication link. The pulse generator 4 is configured to store and/or

process the information received from the sensor assembly 40. The data received

by the pulse generator 4 can be used to adjust the therapy parameters according

to a pre-determined therapy protocol. In some embodiments, the sensor

assembly 40 may wirelessly transmit sensor data directly to an external device 42.

The sensor data received by the external device 42 may be stored and/or

downloaded by a physician and used to adjust the therapy as necessary

according to the therapy protocol.

[0023] FIG. 2 is a schematic view showing the distal section 14 of the lead

body 10 and sensor assembly 40 implanted at a target location located within a

cardiac vessel 33. According to one embodiment, as shown in FIG. 2 , the

implantable sensor assembly 40 can be positioned at a variety of locations over

the outer surface 43 of the lead body 10 during the implantation procedure. The

implantable sensor assembly 40 includes a sensor platform 44 and a sensor

module 48 coupled to the platform 44. In some embodiments, the sensor module



48 is electrically coupled to the pulse generator 4 via an electrical conductor 52

such as an insulated wire. The electrical conductor 52 can be configured to

provide an electrical current to power the sensor module 48 as well as to provide

a means to transmit and/or receive data back and forth between the sensor 48

and the pulse generator 4 . In other embodiments, the sensor module 48 can be a

wireless sensor module having a self-contained power supply, and may wirelessly

transmit data to the pulse generator 4 and/or an external device.

[0024] FIGS. 3A and 3B are perspective views of the sensor assembly 40

showing the sensor platform 44 and the sensor module 48 in greater detail. Fig. 4

is an end, cross-sectional view showing the sensor platform 44 coupled to the

lead body 10. In certain embodiments, and as best shown in FIG. 3A, the sensor

platform 44 is a substantially cylindrical resilient cuff 54 having an interior section

55 adapted to frictionally receive a portion of the lead body 10. The lead body 10

is inserted within the interior section 55 of the cuff 54 during coupling of the sensor

assembly 40 to the lead body 10. In some embodiments, the cuff 54 is delivered

over the exterior of the lead body 10 until a desired location for sensing is

reached. Once the desired location has been reached, as further discussed in

reference to FIGS. 5A-5C, the cuff 54 is then deployed such that interior section

55 contacts and frictionally engages the exterior of the lead body. According to

various embodiments, the inner diameter of the cuff 54 is smaller than an outer

diameter of the lead body 10 onto which the sensor assembly 40 is deployed such

that the interior section 55 of the cuff 54 frictionally engages the lead body and the

sensor assembly 40 is retained in position on the lead body 10 by frictional forces.

[0025] In some embodiments, as shown in FIG. 3B, the cylindrical cuff 54

includes a slit 56 extending from a first end 58 to a second end 60 of the cuff 54,

which exposes a portion of the cuff 54 to permit the lead body 10 to be inserted

within the interior section 55 during coupling of the sensor assembly 40 to the lead

body 10. In some embodiments, the width W of the slit 56 is capable of

expanding to receive the lead body 10 within the cuff 54 when the sensor

assembly 40 is engaged onto the lead body 10. For example, in one embodiment,

the width W of the slit 56 is smaller than an outer diameter or width of the lead

body 10 and is adapted to expand to a size sufficient to permit the lead body 10 to

be inserted into the interior section 55 of the cuff 54.



[0026] The cuff 54 can be made of a resilient, pliable material to facilitate

insertion of the sensor assembly 40 over the lead body 10 during delivery.

Exemplary materials include biocompatible materials such as silicone rubber and

polyurethane. In certain embodiments, the cuff 54 may be made of a shape

memory alloy or a shape memory polymer. Using a shape memory material such

as, for example, Nitinol, allows the cuff 54 to be expanded to permit insertion of a

lead body 10 into the interior section of the cuff 54 without permanent deformation

of the cuff 54.

[0027] According to various embodiments, and as further shown in FIGS.

3A, 3B and 4 , the sensor assembly 40 includes at least one sensor module 48.

The sensor assembly 40 can include a single sensor module 48 or multiple sensor

modules 48. In some embodiments, the sensor assembly 40 can include a first

sensor module configured to detect a first physiological parameter and a second

sensor module configured to detect a second physiological parameter. Multiple

sensor modules configured to detect the same physiological parameter may also

be employed. In certain embodiments, the sensor module(s) 48 is/are coupled to

an outer surface 62 of the cuff 54. In other embodiments the sensor modules 48

can be embedded into the cuff 54 or mounted to the interior section 55 of the cuff

54. The sensor module 48 can include an electrical conductor that connects to

the pulse generator 4 , as discussed above in reference to FIG. 2 , or can be a

wireless sensor module 48.

[0028] The sensor module 48 can be configured to detect a variety of

physiological parameters. For example, the sensor module 48 can be configured

for sensing blood pressure, temperature, blood gas content, strain, fluid flow,

chemical properties, electrical properties, magnetic properties, as well as various

other physiological parameters. The sensor module 48 can be configured to

interact with the implanted pulse generator 4 and transmit data indicative of the

physiological parameter being monitored. In some embodiments, the data may be

transmitted via the electrical conductor 52 (FIG. 2) to the pulse generator 4 , where

it may be processed and/or stored until it is accessed by a physician or other

caregiver. In other embodiments, the sensor module 48 can be configured to

wirelessly transmit the data to the pulse generator 4 , to another implanted device,

and/or to an external device such as an external computer or hand-held device.



In some embodiments, for example, the sensor module 48 can be configured to

acoustically transmit data to an external device in a manner described, for

example, in United States Patent Application Serial No. 11/373,005, entitled "Body

Attachable Unit In Wireless Communication With Implantable Devices," which is

expressly incorporated herein by reference in its entirety for all purposes. Other

telemetry modes such as radiofrequency or inductive communication can also be

employed for wirelessly communicating with the pulse generator 4 , another

implanted device, and/or an external device. In some embodiments, the data

transmitted by the sensor module 48 can be used to make adjustments to the

therapy being delivered. For example, data indicative of the blood pressure in a

chamber of the heart 16 can be used to provide closed-loop adjustment of pacing

pulses delivered by the pulse generator 4 via the lead 8 .

[0029] FIG. 5A is a schematic view of the distal section 14 of the lead body

10 and the sensor assembly 40 during delivery of the lead 8 to a target location

within a vessel 33 and prior to deployment of the sensor assembly 40 onto the

lead body 10. FIG. 5B is as schematic view of the distal section 14 of the lead

body during deployment of the sensor assembly 40 onto the lead body. FIG. 5C

is a schematic view of the distal section 14 of the lead body 10 after deployment

of the sensor assembly 40 onto the lead body 10.

[0030] According to various embodiments, and as shown in FIGS. 5A-5C, a

sensor assembly delivery system 70 is used to couple the sensor assembly 40

including the sensor platform 44 and the sensor module 48 (best shown in FIG.

5C) onto an outer surface 74 of the lead body 10 at a desired location. In certain

embodiments, as shown in FIGS. 5A-5C, the sensor assembly delivery system 70

includes an inner catheter 78 slideably disposed within an outer catheter 82. In

other embodiments, the inner catheter 78 is utilized during delivery without an

outer catheter 82.

[0031] The inner catheter 78 includes a lumen 86 though which the lead

body 10 can be delivered. Prior to deployment onto the lead body 10, and as

shown in FIG. 5A, the sensor assembly 40 is retained on the inner catheter 78 by

frictional forces. A deployment member 90, such as a pusher tube or hypotube,

may be provided over the inner catheter 78 and is positioned proximal to the

sensor assembly 40 to be deployed. In one embodiment, once the lead 8 has



been delivered to the target location within the vessel 33, the inner catheter 78

can be moved in either a proximal or distal direction relative to the outer catheter

82 in order to position the sensor assembly 40 at a desired location for sensing.

In certain embodiments, the inner catheter 78 may also be rotated to adjust the

radial positioning of the sensor assembly 40 prior to deployment. Once the

desired location for sensing has been selected, the deployment member 90 can

be used to push the sensor assembly 40 in a distal direction off of the inner

catheter 78 and onto the lead body 10, as shown in FIG. 5B. In other

embodiments, the deployment member 90 can be used to hold the sensor

assembly 40 stationary, and the inner catheter 78 is retracted proximally to

engage the sensor assembly 40 onto the lead body 10.

[0032] FIG. 6 is a schematic view of a portion 70 of a newly implanted lead

body 10 deployed within a vessel 33 according to another embodiment. As shown

in FIG. 6 , a sensor assembly 140 is provided over the outer surface 62 of the

newly implanted lead body 10. In the illustrated embodiment, the sensor

assembly 140 includes a sensor platform 144 and at least one sensor module 148

coupled to an outer surface 152 of the sensor platform 144. In the illustrated

embodiment, the sensor platform 144 is configured to radially expand upon

deployment from within the interior of a delivery catheter 154. In some

embodiments, and as shown in Figure 6 , the sensor platform 144 may have a

stent-like or basket configuration. In other embodiments, the sensor platform 144

may have a coiled configuration or other shape useful for supporting the sensor

module 148. During delivery, the sensor assembly 140 is provided over the lead

body 10 and is retained in a collapsed configuration by the delivery catheter until

deployment. The delivery catheter 154 can be used to advance the lead body 140

to a desired location within the body for implantation. Additionally, the delivery

catheter 154 can be used to adjust the position of the sensor assembly 140 at a

desired location over the lead body 10. The delivery catheter 154 can be used to

adjust the longitudinal position of the sensor assembly 140 over the lead body 10.

Additionally, the delivery catheter 154 also may be used to rotate the position of

the sensor assembly 140 over the lead body 10. In some embodiments, the

delivery catheter 154 can be moved in a proximal direction relative to the lead

body 10 to transition the sensor assembly 140 from a collapsed configuration to



an expanded configuration. In other embodiments, the sensor assembly 140 may

be secured in place on the outer surface 62 of the lead body 10, and the lead

body 10 can be moved in a distal direction relative to the catheter 154 to expand

the sensor assembly 140.

[0033] Unlike stent-like or basket-like fixation devices, the sensor platform

144 illustrated in FIG. 6 does not bear against the vessel walls 158 with a radial

expansion force. Rather, the stent-like sensor platform 144 is made from a shape

memory material and is configured to expand to an outer diameter that is less

than the inner diameter of the vessel 33 so that the sensor module 148 is offset a

distance from the vessel wall 158. A number of tether(s) 160 attached to the

sensor platform 144 can be used to position the sensor platform 144 at a desired

location over the outer surface 62 of the lead body 10. After positioning of the

sensor platform 144, the sensor platform 144 is secured in place over the outer

surface 62 of the lead body 10 by securing the tethers 160 to the proximal section

12 of the lead body 10. With the tether(s) 160 secured to the proximal section 12

of the lead body 10, the sensor platform 144 can be retained in place at a desired

location on the lead body 10. In some embodiments, the tether(s) 160 may also

be used as an electrical conduit for providing power to the sensor module 148 and

for transmitting data signals back and forth between the sensor module 148 and

the pulse generator 4 . According to other embodiments, the stent-like sensor

platform 144 may be retained in place on the lead body 10 by one or more stop

features provided on the lead body 10, as more fully described in U.S. Published

Application No. 2006/0241737 , entitled "Fixation Device for Coronary Venous

Lead," which is expressly incorporated herein by reference in its entirety for all

purposes.

[0034] FIG. 7 is a schematic view of a distal section 14 of a newly

implanted lead body 10 and sensor assembly 244 deployed within a vessel 33

according to another embodiment. As shown in FIG. 7 , a sensor assembly 244

includes an eyelet or loop 246 coupled to the lead body 10, which in some

embodiments, may further serve as a guidewire management feature. A

guidewire management feature facilitates and guides the insertion of a guidewire

used during the implant procedure to traverse the body. In other embodiments,



the sensor assembly 244 can be configured as a collar which encompasses the

circumference of the lead body 10.

[0035] As shown in FIG. 7 , the sensor module 248 is attached to a tether

252 which can be pre-threaded through the eyelet or loop 246 of the sensor

assembly 244 prior to delivery of the lead body 10 within the patient's heart. In

some embodiments, the tether 252 may comprise an insulated wire which, in

addition to facilitating the delivery of the sensor module 248 onto the lead body

10, can be used to provide power to the sensor assembly 244 and to transmit data

back and forth from the sensor module 248 to the pulse generator 4 . In one

embodiment, and as further shown in FIG. 7 , the tether 252 can be configured

with a slip-knot like feature 256 that can be secured to the eyelet or loop 246

using tension once the sensor module 248 has been delivered to a desired

location along the length of the lead body 10. The tether 252 can be fabricated

from suture string or thin, biocompatible wire. In some embodiments, the tether

252 can be the sensor lead used to transmit power to the sensor and convey data

back and forth to and from the sensor module 248 and the pulse generator 4 .

[0036] The lead body 10 can be delivered to the target location within the

patient's heart using a stylet, catheter, or other suitable delivery device. Once the

lead body 10 has been implanted at the target location within the patient's heart or

in a body vessel leading to or from the heart, the position of the sensor module

248 can be adjusted by pulling on one end of the tether 252. Once a desired

position for the sensor module has been identified, the tether 252 can be secured

at the proximal end 12 of the lead body 10.

[0037] In certain embodiments, a sensor assembly such as described

above according to the various embodiments can also be deployed onto an

existing, implanted lead. For example, in one embodiment, a method of deploying

a sensor assembly onto an existing implanted lead includes guiding a sensor

deployment system to a location adjacent the existing implanted lead located

within a patient's heart, engaging the lead body, and deploying a sensor assembly

including at least a sensor module onto the lead body.

[0038] 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.



CLAIMS

What is claimed is:

1. A medical electrical lead, comprising:

a lead body having a proximal section and a distal section, the

proximal section of the lead body adapted to connect to a pulse

generator;

at least one electrical conductor extending within the lead body;

at least one electrode located on the lead body and operatively

coupled to the at least one electrical conductor;

a resilient cuff frictionally engaged on an outer surface of the lead

body; and

at least one sensor module coupled to the cuff and including a

sensor adapted to detect at least one physiological parameter.

2 . The lead according to claim 1, wherein the sensor module further

comprises an electrical conductor adapted to connect to the pulse generator.

3 . The lead according to claim 1, wherein the sensor is a wireless

sensor and is adapted to communicate wirelessly to an external device.

4 . The lead according to claim 1, wherein the sensor is a wireless

sensor and is adapted to communicate wirelessly with a pulse generator.

5 . The lead according to claim 1, wherein the at least one physiological

parameter is selected from the group of parameters including blood pressure,

temperature, blood gas content, strain, or fluid flow.

6 . The lead according to claim 1, wherein the at least one physiological

parameter includes blood pressure.



7 . The lead according to claim 1, wherein the sensor module

comprises a first sensor adapted to detect a first physiological parameter and a

second sensor adapted to detect a second physiological parameter.

8 . The lead according to claim 1, wherein the cuff includes a slit

extending from a first end of the cuff to a second end of the cuff, the slit

comprising a width W smaller than an outer diameter of the lead body, the slit

configured to expand such that the cuff width increases to a size sufficient to

receive the lead body within an interior section of the cuff.

9 . The lead according to claim 1, wherein an inner diameter of the cuff

is smaller than an outer diameter of the lead body.

10. The lead according to claim 1, wherein the cuff comprises a shape

memory material.

11. A system for deploying a sensor assembly onto a medical electrical

lead, the system comprising:

a delivery catheter including a lumen adapted to receive the medical

electrical lead;

a sensor assembly coupled to an outer surface of the delivery

catheter, the sensor assembly including a resilient cuff and at

least one sensor module adapted to detect a physiological

parameter; and

a deployment member slideably disposed over an outer surface of

the delivery catheter and located proximal to the sensor

assembly.

12. The system according to claim 11, further comprising an outer

catheter having an interior lumen, wherein the delivery catheter including the

sensor assembly coupled thereto and the deployment member are slideable

within the interior lumen of the outer catheter.



13. The system according to claim 11, wherein the deployment member

comprises a hypotube.

14. The system according to claim 11, wherein the cuff includes a slit

extending from a first end of the cuff to a second end of the cuff, the slit

comprising a width W smaller than an outer diameter of the lead body, the slit

configured to expand such that the cuff width increases to a size sufficient to

receive the lead body within an interior section of the cuff.

15 . The system according to claim 11, wherein the at least one

physiological parameter selected from the group of parameters including blood

pressure, temperature, blood gas content, strain, or fluid flow.

16 . The system according to claim 11, wherein the at least one

physiological parameter includes blood pressure.

17. A method of coupling a sensor to an implantable medical electrical

lead, the method comprising:

guiding a sensor assembly deployment system to a location within a

patient's body, the sensor assembly comprising:

a delivery catheter having an interior lumen through which a

medial electrical lead can be delivered;

a sensor assembly coupled to an outer surface of the delivery

catheter, the sensor assembly including a resilient cuff and

at least one sensor module; and

a deployment member slideably disposed over an outer surface

of the delivery catheter and located proximal to the sensor

assembly;

delivering a medical electrical lead through the interior lumen of the

delivery catheter to a target location within the heart or body

vessel, the lead comprising a lead body having a proximal



section adapted to connect to a pulse generator, at least one

electrical conductor extending within the lead body, and at least

one electrode operatively connected to the at least one electrical

conductor;

positioning the lead at the target location within the heart or body

vessel; and

actuating the deployment member to deploy the sensor assembly

from the inner catheter and onto an outer surface of the lead

body, wherein the sensor assembly is configured to frictionally

engage the outer surface of the lead body.

18. The method according to claim 17, wherein the step of actuating the

deployment member comprises moving the deployment member in a distal

direction to push the sensor assembly off of the outer surface of the delivery

catheter and onto an outer surface of the lead body.

19. The method according to claim 17, wherein the step of actuating the

deployment member comprises holding the sensor assembly stationary relative to

the delivery catheter and pulling the delivery catheter in a proximal direction to

deploy the sensor assembly off of the outer surface of the delivery catheter and

onto an outer surface of the lead body.

20. The method according to claim 17, further comprising moving the

inner catheter in a distal or a proximal direction to position the sensor module at a

desired location for sensing.
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