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Description

TECHNICAL FIELD

[0001] This application relates generally to patient
management systems, and particularly, but not by way
of limitation, to an implantable medical device having
wireless communication capabilities and configured for
use in a patient
management system.

BACKGROUND OF THE INVENTION

[0002] Patient treatment for heart conditions often oc-
curs only after an adverse event such as acutely de-com-
pensated heart failure resulting in hospitalization. How-
ever, patients may be provided with an implanted medical
device (IMD) to monitor for signs of impending de-com-
pensation and other problems. IMDs can also provide
electrical pacing therapy to treat impending de-compen-
sation and other problems. IMDs can measure and
record electrical cardiac activity, physical motion and oth-
er clinical parameters.
[0003] The data collected by these devices can be re-
trieved from the device. In a typical configuration, an IMD
is provided with an antenna for communicating by telem-
etry with a device outside of the patient’s body. In one
case, the device outside of the patient’s body is a wand
that is held against or near the patient’s body in the vicinity
of the implanted device. The wand is conventionally mag-
netically or inductively coupled to the IMD and is wired
to a programmer and recorder module that receives and
analyzes the information from the implanted device and
that may provide an interface for a person such as a
physician to review the information. The programmer and
recorder module is in turn connected to a host computer
which is monitored by medical professionals.
[0004] In other cases, an IMD has far-field RF telem-
etry capabilities, so that the
IMD can communicate with a monitoring unit in the pa-
tient’s home without requiring any action by the patient.
It is not necessary for a patient to place a wand near the
implanted device in these systems. The IMD communi-
cates with a repeater located in the patient’s home via a
far field wireless communications link. For example, one
known RF communication system for these short-range
distances is the LATITUDE® Advanced Patient Manage-
ment system sold by Boston Scientific Corporation of St.
Paul, Minnesota. Such a system usually includes a pa-
tient monitor device that can receive transmissions from
an IMD from within about 9 to 12 feet. In one known ar-
rangement, a patient places a patient monitor device in
a living space, such as on a stand next to the patient’s
bed, so that the patient monitor device can receive data
transmitted from the IMD while the patient is in proximity
to the monitor device. The patient monitor device is con-
nected to a host computer that is monitored by medical
professionals.

[0005] While the use of a patient monitor unit is con-
venient for a patient while located near the repeater, such
as within 9 to 12 feet, no data can be transmitted from
the implanted device to the repeater if the implanted de-
vice is out of range. If a medically significant event occurs
while the implanted device is out of range of the repeater,
it will not be possible to transmit information about the
medically significant event back to the host computer at
that time. IMDs provided to heart failure patients fre-
quently are also capable of electronic signal processing
to deliver a medical therapy. One example of a type of
implantable medical device is a cardiac rhythm manage-
ment (CRM) device. CRM devices may include, for ex-
ample, cardiac resynchronization devices, pacemakers
and implantable cardioverter defibrillators (ICD). These
devices generally provide medical treatment to a patient
having a disorder relating to the pacing of the heart, such
as bradycardia or tachycardia. For example, a patient
having bradycardia may be fitted with a pacemaker,
where the pacemaker is configured to monitor the pa-
tient’s heart rate and to provide an electrical pacing pulse
to the cardiac tissue if the heart fails to naturally produce
a heart beat at a sufficient rate. By way of further example,
a patient may have an ICD implanted to provide an elec-
trical defibrillation shock to the patient’s heart if the patient
experiences fibrillation.
[0006] IMDs may further be configured to receive in-
structions from an external source to modify and control
the operation of the IMD. For example, a physician may
transmit instructions from an external device to an im-
planted medical device within a patient to change the
therapy administered to the patient in response to the
physician’s analysis of information received about the
patient’s condition.
[0007] Improved systems for communications of sig-
nals to and from implantable medical devices are need-
ed, especially while the patient is not in range of a home
monitoring unit.
[0008] Published U.S. patent application no. US
2007/0239229 A1 discloses an implantable medical de-
vice ("IMD") being configured to support concurrent mul-
tichannel data communication with one or more other
devices within a body area network corresponding to a
patient. The IMD, and possibly other devices within the
body area network, can support the multichannel com-
munication with any number of additional IMDs implanted
within the body of the same patient. Moreover, one or
more of the concurrent data communication channels
may be a full-duplex channel. Example embodiments can
be flexibly configured to support different data commu-
nication protocols and/or different modulation schemes
as needed to suit the particular application or operating
environment.
[0009] Published U.S. patent application no. US
2004/0122489 A1 discloses an implantable medical de-
vice is provided that is capable of utilizing a pervasive
wireless communications network, such as a digital wire-
less telephone network, personal communication serv-
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ices network or pager network, to directly communicate
with a host computer without the need for a repeater de-
vice.
[0010] Published U.S. patent application no. US
2004/0215092 A1 discloses a system for the detection
of cardiac events that includes an implanted device called
a cardiosaver with a with a primary battery and a sec-
ondary battery, a physician’s programmer and an exter-
nal alarm system.

SUMMARY OF THE INVENTION

[0011] The present invention relates to an implantable
medical device for use in a patient management system,
said medical device comprising as set out in claim 1 and
a method of telemetry between an implantable medical
device used in a patient management system and a host
computer as set out in claim 11. Other embodiments are
described in the dependent claims.
[0012] This summary is an overview of some of the
teachings of the present application and is not intended
to be an exclusive or exhaustive treatment of the present
subject matter. Further details are found in the detailed
description and appended claims. Other aspects will be
apparent to persons skilled in the art upon reading and
understanding the following detailed description and
viewing the drawings that form a part thereof, each of
which is not to be taken in a limiting sense. The scope
of the present invention is defined by the appended
claims and their legal equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention may be more completely under-
stood in connection with the following drawings, in which:

FIG. 1 is a schematic representation of an implant-
able medical device in a patient.
FIG. 2 is a schematic of components of an embodi-
ment of an implantable medical device.
FIG. 3 is a depiction of a wireless communication
network between an implantable medical device and
a host computer over a pervasive wireless commu-
nication network.
FIG. 4 is a depiction of a communication link between
an implantable medical device and a computing de-
vice utilizing a wand.
FIG. 5 depicts a wireless communication transmis-
sion from an implantable medical device when a pa-
tient is located near a patient management device.
FIG. 6 depicts an embodiment of a broad-band single
mode antenna for use with the present invention.
FIG. 7 depicts an embodiment of a dual band anten-
na for use with the present invention.
FIG. 8 is an embodiment of a fractal antenna for use
with one embodiment of an IMD of the present in-
vention.

[0014] While the invention is susceptible to various
modifications and alternative forms, specifics thereof
have been shown by way of example and drawings, and
will be described in detail. It should be understood, how-
ever, that the invention is not limited to the particular em-
bodiments described. On the contrary, the intention is to
cover modifications, equivalents, and alternatives falling
within the scope of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] As mentioned above, many implantable medi-
cal devices are configured to transmit information from
the implantable device to a computer or other device lo-
cated outside of the patient.
[0016] Some IMDs are configured to be capable of ra-
dio frequency (RF) transmission of data. RF data trans-
mission can require a receiver very near to the IMD to
receive the transmitted signal, or RF data transmission
can communicate over moderate distances, such as
within 9 to 12 feet. Distances less than 500 feet (152
meters) will be considered herein to be within a short-
range telemetry communication range.
[0017] It is desirable to provide communications from
an IMD over a greater distance than a short-range telem-
etry communication range. To accomplish this, a device
constructed according to the principles of the present in-
vention is configured to communicate with a pervasive
wireless communication network. By establishing a com-
munication link with a pervasive wireless communication
network, longer range communications are enabled.
Generally, a pervasive wireless communication network
is a communications network that can be used to directly
communicate with a host computer without the need for
a repeater device. A pervasive network includes those
networks that are sufficiently prevalent or dispersed that
an average person in the U.S. would be within range of
interfacing with the network at some point during a normal
daily routine. A pervasive wireless network typically has
a relatively broad effective geographic span. There are
many different usable pervasive wireless communication
networks. One example is a wireless telephone network,
such as a cellular telephone network. Other example em-
bodiments of a pervasive wireless communication net-
work include a wireless pager network, wireless wide ar-
ea networks (WAN) such as those installed in certain
public places like coffee shops, airports, schools, or mu-
nicipalities, and wireless local area networks (LAN) in-
cluding those following the standards set forth by the In-
stitute for Electrical and Electronic Engineers (IEEE) in
Standards 802.1 1(b) and (g).
[0018] An IMD configured to communicate over a per-
vasive wireless network may be further configured to also
communicate over a RF transmission link within a short-
range telemetry communication range. There may be
certain advantages to communicating over a short-range
RF transmission communication link when one is avail-
able. For example, a short-range RF transmission com-
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munication is typically more reliable, more secure, and
consumes less power. A short-range RF link is provided
for communicating between the IMD and an external local
device configured to receive short-range RF transmis-
sions, such as the patient monitor device mentioned
above.
[0019] One of the concerns with enabling communica-
tion from an IMD over a pervasive wireless communica-
tions network, such as a cellular telephone network, is
the drain on the battery of the IMD. A typical cell phone
chipset consumes a few Watts of power when transmit-
ting. Some common medical device batteries such as
LiZMnO2 and Li/SVO batteries can deliver these power
levels, but they typically only contain enough energy to
operate at these power levels for a few hours of cumu-
lative time, even when not accounting for the power drain
of other circuitry in the IMD. Some common medical de-
vice batteries that have been engineered for long life,
such as Li-(CF)χ batteries, are not capable of these pow-
er levels in the sizes typically used in medical devices.
[0020] To address this power concern, one embodi-
ment of an IMD incorporates a secondary rechargeable
battery to power the communications over the pervasive
wireless network in addition to a primary battery. In this
embodiment, the secondary rechargeable battery sup-
ports only the communications over the pervasive wire-
less network, while the primary battery supports the other
components of the IMD, including the short-range RF
communications capabilities. The critical device function-
ality of the IMD, such as providing therapy to a patient,
is therefore not compromised even if the rechargeable
battery runs down. Patient compliance concerns are
therefore mitigated because only the communications
capabilities over the pervasive wireless network will be
compromised by the patient failing to recharge their IMD
rechargeable battery.
[0021] In addition, an IMD according to the present in-
vention provides at least two separate transmission
paths. In one embodiment, a first communications unit
with a first transmitter is powered by the primary, non-
rechargeable battery and facilitates short-range commu-
nication with an external local transceiver that is located
within a short-range telemetry communication range of
the IMD. This first
communications unit is used for routine monitoring com-
munications with a host computer, as well as for emer-
gency communications when necessary. This first com-
munications unit is optimized for low power operation.
Where possible, hard circuitry is provided to process the
data instead of general purpose processors as will be
discussed further herein. The use of hard circuitry results
in a less flexible architecture than if general purpose proc-
essors were used for all data handling in the first com-
munications unit. However, the use of hard circuitry
where possible minimizes the power needs of the first
communication unit.
[0022] A second communications unit with a transmit-
ter/receiver unit is used for communications with a per-

vasive wireless network, such as a cell phone network.
The second communications unit includes a transceiver
for communication with a pervasive wireless network.
The second communications unit is only provided with
power when it has been determined that a communica-
tion should occur using the second communication unit.
A third communications unit is also provided that is ca-
pable of inductive communications, in some embodi-
ments, as will be discussed in further detail herein.
[0023] In some IMD systems described in past patent
publications, a single transceiver was described as ac-
complishing both short-range RF telemetry communica-
tions and communications with a cellular phone network.
While such a system is flexible and may minimize the
number of components within the IMD, it has the disad-
vantage that a relatively power-hungry transceiver and
associated chipset is used for even short-range RF com-
munications.
[0024] An example embodiment of an implantable
medical device 12 implanted in a patient 10 and including
a housing 11 is depicted in FIG. 1. In some examples,
the implantable medical device 12 also includes an an-
tenna 13 for facilitating wireless communications with a
host computer outside of the patient’s body 10. The im-
plantable medical device according to the present inven-
tion can be any number of devices including those that
provide cardiac rhythm management, physiological mon-
itoring, drug delivery, and/or neuromuscular stimulation.
Exemplary implantable cardiac rhythm management de-
vices include pacemakers, cardioverter/defibrillators,
and cardiac resynchronization therapy devices. While
various aspects of the present invention can be applied
to a number of medical devices, for discussion purposes
the medical device 12 is illustrated and described as a
cardiac pacemaker. In one embodiment, the IMD 12 is
configured to provide cardiac rhythm management and,
as such, is configured with leads 14. Leads 14 contact
cardiac tissue at electrode 16. The IMD 12 also includes
a sensor 17 capable of measuring a body characteristic
and generating a data signal that is representative or
descriptive of the measurement taken. In one example,
IMD 12 includes a sensor 17 that generates a cardiac
activity signal. In another
embodiment, the sensor 17 is an impedance sensor ca-
pable of determining a patient’s respiration activity. Many
other sensors 17 are usable and are known in the art. In
some embodiments, IMD 12 is a therapy device that de-
termines an appropriate electrical pulse therapy in re-
sponse to a condition detected by sensor 17 and delivers
the appropriate electrical pulse therapy to two or more
implanted electrodes 16.
[0025] Data from sensor 17 is processed to determine
a characteristic of the data. In some cases, when the
data from sensor 17 is processed, it is determined that
an abnormal or even dangerous situation exists. In one
embodiment, this data signal is analyzed to reveal a med-
ically significant event that merits that the patient receives
immediate medical attention. For example, if the data
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signal from the IMD indicates the presence of a myocar-
dial infarction or an upcoming de-compensation incident,
this situation is identified as a significant medical event
and the patient should seek immediate medical attention.
Another medically significant event that is identified in
one embodiment is the delivery of a defibrillation shock
to the patient. Delivery of multiple shocks is a medically
significant event in one embodiment. Sometimes the
medically significant event merits seeing a physician
within 24 hours.
[0026] In one embodiment, a processor of the IMD is
further configured to identify a significant device event
that threatens correct operation of the implantable med-
ical device. Examples of a significant device event in-
clude a system fault, a significant change in impedance
of implanted leads, and failure of a self-test. A significant
change in impedance of implanted leads is a change that
corresponds to a lead fracture or a crack or breakdown
of insulation for a particular configuration of the implant-
able medical device.
[0027] Further examples of a significant device event
include an end of life battery state or the device being in
a non-therapy mode. Devices are sometimes purposely
placed in a non-therapy mode because of the patient’s
medical procedures. For example, if a patient with an
implanted cardiac re-synchronization device undergoes
surgery where electrocautery will be used, the device is
placed in a non-therapy mode so that the electricity of
the electrocautery is not misinterpreted by the device to
be cardiac signals, possibly causing unnecessary ther-
apy. There are other examples of medical procedures
that warrant placing an IMD in non-therapy mode. It is
possible for an IMD to accidentally remain in non-therapy
mode after the medical procedure. While in non-therapy
mode after the medical procedure, the device cannot as-
sist a patient who is experiencing a significant medical
event.
[0028] Significant medical events and significant de-
vice events are two examples of significant events that
warrant attention to the situation for the well-being of the
patient.
[0029] FIG. 2 illustrates one example of an IMD with
power management features. The IMD is provided with
two separate power sources to provide power to three
separate communication units. In the embodiment of
FIG. 2 the first communication unit is optimized for low
power communications within a short-range telemetry
communication range, and a separate second commu-
nication unit is provided for communication over a per-
vasive wireless network such as a cell phone network.
In addition, a third communication unit is provided for
near-field RF, or inductive, communications. In FIG. 2,
solid lines show control and communications connec-
tions between the components, while dashed lines indi-
cate power connections. A first non-rechargeable power
source 20 is provided that is configured to power a first
communication unit 34 and other IMD components, in-
cluding processor 38, therapy circuitry 32 which includes

cardiac sensor circuitry 17, an antenna switch 37, data
handling logic 39, and memory 41.
[0030] In one embodiment, the first communication
unit 34 is a short-range RF transmission communication
unit and includes a short-range RF transmitter 35. In
some embodiments, the first communication unit also in-
cludes a short-range RF receiver 36. In some embodi-
ments, the transmitter and receiver are combined in a
short-range RF transceiver. In some embodiments, the
first communication unit 34 is an inductive communica-
tions unit. In other embodiments, the first communica-
tions unit uses an acoustic or ultrasonic link to commu-
nicate with another device, which is either implanted in
the patient’s body or in contact with the patient’s skin.
The other device may serve as a repeater for the com-
munications from the first communications link. Exam-
ples of apparatuses and methods for ultrasonic wireless
communication with an implanted medical device are de-
scribed in U.S. Published Patent Application
2006/0009818, titled METHOD AND APPARATUS OF
ACOUSTIC COMMUNICATION FOR IMPLANTABLE
MEDICAL DEVICE.
[0031] In one embodiment, the IMD includes an addi-
tional sensor 46 that measures a body characteristic and
generates a data signal representing the body
characteristic. The IMD components illustrated in FIG. 2
are not exhaustive, and the use of many other compo-
nents is possible.
[0032] The first communication unit 34 is specially
structured to conserve power during communications to
an external local transceiver that is within a short-range
telemetry communication range. The term short-range
telemetry communication range refers to 500 feet (152
meters) or less. In some short-range telemetry commu-
nication systems, the range is 20 feet (6 meters) or less.
For inductive transceivers, the telemetry range is about
0.5 to 6 inches (1 to 15 centimeters).
[0033] The first communication unit 34 receives infor-
mation from either the sensor 17 or the processor 38 or
both. A first wireless transmitter 35 of the first communi-
cation unit 34 handles the task of transmitting this data
to an external local receiver or transceiver. In some em-
bodiments, a first wireless receiver 36 receives data from
an external local transmitter, such as confirmation of
transmission and programming information to alter how
the IMD functions. In other embodiments, the first com-
munication unit 34 does not have a receiver. In yet other
embodiments, the transmitter and receiver functions are
served by a combined transceiver component within the
first communications unit 34.
[0034] The first communication unit 34 is particularly
designed to conserve power. In some embodiments, the
first communication unit uses power-on protocols as de-
scribed in U.S. Patent No. 6,985,773. Other examples of
power saving methods and wake-up protocols are de-
scribed in U.S. Published Application Nos.
2005-0288738, 2005-0027329,and 2005-0240245
Wake-up protocols may also be sued with respect to the

7 8 



EP 2 230 993 B1

6

5

10

15

20

25

30

35

40

45

50

55

second communication unit. In addition, the components
of the wireless transmitter and receiver are selected to
minimize power use. For example, analog components,
tailored digital components and hard-wired digital com-
ponents are selected where possible in place of more
general purpose, more power hungry digital processors.
Aspects of the transmission and reception tasks are han-
dled by different components of the first communication
unit that can be referred to as layers. Physical layer cir-
cuitry decodes the data being received and encodes the
data being transmitted, determining if each data bit is a
one or a zero. This physical layer circuitry is made of
analog circuitry and hard- wired digital components in
one embodiment, rather than utilizing a general purpose
processor, in order to minimize the power use of the phys-
ical layer. The digital components are tailored to perform
a specific logic task, so that they can operate as efficiently
as possible for their purpose.
[0035] The physical layer provides the decoded data
to the data link layer when receiving, and encodes data
from the data link layer when transmitting. The data link
layer checks the data for errors and assembles bits into
frames for transmission, or disassembles frames into bits
for reception. In one embodiment, the data link layer in-
cludes a more versatile processor, but also includes dig-
ital hard-wired components that handle some aspects of
the data checking. Because the data link layer does not
rely exclusively on the function of a processor and be-
cause the physical layer uses some analog components,
the power use of the transmitter/receiver unit is mini-
mized.
[0036] Next, the data is provided by the data link layer
to the network layer. Here the frames of data are assem-
bled into appropriate packets for transmission, or packets
are disassembled into frames of data upon reception.
This function is carried out by a processor. The network
layer also adds addresses of a destination to packets to
be transmitted.
[0037] Referring again to FIG. 2, second rechargeable
power source 40 is provided that is configured to power
a second communications unit 42, where the second
communications unit 42 includes a transceiver and
chipset 43 that provides for communications over a per-
vasive wireless communication network. For example,
where communication over a cellular telephone network
is desired, a cellular telephone chipset is included in the
second communication unit.
[0038] A recharging circuit 44 and recharging trans-
ducer 45 are also provided to recharge second recharge-
able power source 40. Recharging transducer 45 utilizes
one of any of a number of known techniques for getting
energy into a battery in an implantable medical device,
such as inductive charging. Inductive charging tech-
niques are taught, for example, in U.S. Patent No.
6,553,263. Alternatively, the rechargeable battery may
be recharged by acoustic or ultrasonic charging.
[0039] Ultrasonic charging systems for implantable
medical devices are described in U.S. Patent 7,283,874,

owned by Boston Scientific Corporation, St. Paul, MN.
[0040] In one embodiment, no power is provided to the
second communication unit 42 unless the processor 38
determines that a communication will be made over the
pervasive wireless network. During a communication
over the pervasive wireless network, the second com-
munication unit 42 is powered on for enough time to ne-
gotiate the communication link, up-load the relevant
event information, and receive confirmation that it was
received. The duration of the use of the second commu-
nications unit during such a communication is likely to be
only a 10-60 seconds in many situations, or 10 to 30
seconds.
[0041] In one embodiment, no power is provided to the
first communication unit 34 unless the processor 38 de-
termines that a communication over the low power first
communication unit will be made. In one embodiment,
no power is provided to either communication unit until
a specific telemetry link is about to be used.
[0042] The first communication unit 34 includes a wire-
less transmitter and a receiver, in one embodiment, ca-
pable of establishing a first communications link from the
IMD to an external local transceiver by way of an RF
signal. The external local transceiver is generally in signal
communication with a host computer, and in some cases
the external transceiver and the host computer may be
housed in the same component. Thereby, when the first
communication unit 34 is within a short-range RF telem-
etry communication range of the local transceiver, clinical
data stored in the IMD may be transmitted to the host
computer using the first communications link.
[0043] An IMD embodiment further includes an induc-
tive communications link.
[0044] FIG. 2 shows an example embodiment of the
components of an IMD having an inductive communica-
tion link. The inductive communications link is provided
by way of a third communication unit 80 that includes an
inductive transceiver 82 for transmitting and/or receiving
inductive communications.
[0045] An inductive communication link between an
IMD and a computer is shown in FIG. 4. As discussed
above, an inductive communication link is generally ac-
complished by placing a wand 90 over the patient’s chest
in a location that is proximate to the implantable medical
device 12. The wand is in signal communication with a
computing device 92. This signal communication may be
wired or may be wireless. An inductive link is established
between the IMD 12 and the wand 90, and the signal
received at the wand 90 is then transmitted to the com-
puting device 92.
[0046] This communication arrangement has the ad-
vantages of high security, because the signal from the
IMD is too weak to be detected at more than a very short
distance from the IMD. For example, in some embodi-
ments an inductive communication link can be used for
authentication and encryption key exchange prior to ini-
tiating a RF communication link. U.S. Patent No.
7,228,182 describes cryptographic systems using an in-
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ductive link. Moreover, there are certain countries where
short-range RF communication links are not allowed or
are limited based on that country’s regulation of the elec-
tromagnetic spectrum. An inductive communication link
allows communications to occur in such a situation.
[0047] Another benefit of having an inductive commu-
nication link capability available in an IMD is that it allows
for another mode of communication with the IMD device
if the other communication links are not available. For
example, if in-band RF interferers are present, the induc-
tive communication link could enable communications to
occur. An inductive communication link also tends to con-
sume relatively little electrical energy, and as such, can
generally be powered from a primary battery, such as
first non-rechargeable power source 20. In one embod-
iment of an IMD, the IMD does not include short-range
RF communications, such as RF communications for use
with a patient monitor device placed in the patient’s home.
Instead, the IMD is configured with an inductive commu-
nication link, which is an inductive communication link,
along with a pervasive wireless communications network
link. In this arrangement, a patient with an IMD would not
need to have a home-based patient monitoring device,
thereby saving the cost of such a device. Emergency
communications could occur over the pervasive wireless
communication network as necessary, and routine com-
munications could either occur over the pervasive wire-
less network or over the low-power RF or inductive com-
munications links based on the availability of each. A
variety of data transmission protocols may be utilized to
transmit data to and from an IMD over a pervasive wire-
less communication network. For example, General
Packet Radio Service (GPRS), may be used, which is a
global standard used, for example, by Blackberry devic-
es. It is part of the Global System for Mobile Communi-
cations (GSM) standard. This can provide data rates of
about 40 KBPS. Another option is Enhanced Data rates
for GSM Evolution (EDGE) or Enhanced GRPS (EG-
PRS). Date rates of about 230 KBPS can be obtained by
way of these protocols. Future communication protocols
include Wideband Code Division Multiple Access (WCD-
MA), which may be able to support connections of several
MBPS. In terms of operating frequencies, many GSM
networks operate in the 900 MHz or 1800 MHz bands,
and in the Americas they typically operate in the 850 MHz
and 1900 MHz bands. Some implantable medical devic-
es presently on the market have telemetry systems that
operate at frequencies near these bands, such as at 870
MHz or at 914 MHz. It is possible to use the 1800 MHz
and 1900 MHz band for medical telemetry, although tis-
sue loss would be 4 to 5 dB higher at those frequencies.
[0048] In one embodiment, both the first communica-
tion unit 34 and the low power second communication
unit 42 share the same antenna 13. Efficient bio-compat-
ible and bio-conformal antennas take up volume within
or around the IMD, so this feature helps the IMD to min-
imize overall volume.
[0049] In one embodiment, the antenna is a broad-

band, single mode antenna that has a bandwidth wide
enough to cover both the frequency of the second com-
munication unit, such as a cell-phone data connection,
and the frequency of the low-power first communication
link, such as an RF telemetry link. Such an antenna can
efficiently cover both the 900MHz ISM band and the 850
MHz GSM band because they are so close in frequency.
Exemplary broad-band, single mode antennas are taught
in commonly owned U.S. Pat. Nos. 6,456,256,
6,614,406, 6,809,701.
[0050] In one embodiment, a single band antenna is
configured to receive and transmit electromagnetic radi-
ation at frequencies from 800 MHz to 950 MHz. In a par-
ticular embodiment, the device is configured to receive
and transmit electromagnetic radiation at frequencies
from 900 MHz to 950 MHz for the short-range radio fre-
quency link, and to receive and transmit at frequencies
from 800 MHz to 900 MHz for the second communication
link with the pervasive wireless communication network
An example embodiment of a broad-band single mode
antenna is depicted in FIG. 6. The depicted antenna is a
circumferential antenna 100 that is suitable for radiating
and receiving far- field electromagnetic radiation. The de-
vice housing 102 is metallic. One or more therapy leads
104 are connected to the circuitry contained within the
housing by means of a header 106. The header 106 is a
solid block structure made from a synthetic polymer that
has feed-throughs therein for routing electrical connec-
tors between the therapy leads 104 and the internal cir-
cuitry. The antenna compartment 108 is made of dielec-
tric material and extends from the header 106 to wrap
circumferentially around a curved portion of the device
housing 102 with the antenna 100 embedded therein.
The antenna 100 may be constructed of metal wire such
as an alloy made of approximately 90% platinum and
10% iridium. Such a material is commonly used for feed-
throughs of therapeutic leads and is both mechanically
strong and biocompatible. This means that no welding
or other means of attachment is required for attaching
the antenna to the device and the antenna can be routed
from the transmitting and receiving circuitry within the
housing through the feed-through to the dielectric com-
partment with no interposing connections required. An
alternative antenna and feed-through material is nio-
bium, which has a slightly lower resistivity than the 90%
platinum and 10% iridium alloy. In the embodiment
shown in FIG. 6, the wire antenna 100 has a proximal
end 100a that exits the device housing through a feed-
through and begins its radiating length around the edge
of the device, terminating at the distal end 100b.
[0051] In a different embodiment, the antenna is a dual-
band antenna with two resonant modes. A dual-band an-
tenna can efficiently cover both the 900 MHz ISM band
and the 1900 MHz GSM band. Exemplary dual-band an-
tennas are taught in commonly owned U.S. Pat. No.
7,047,076. In one embodiment of a dual band antenna,
the antenna is configured to receive and transmit elec-
tromagnetic radiation at a first mode having frequencies
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from 800 MHz to 950 MHz and at a second mode having
frequencies from 1700 MHz to 2000 MHz. In a particular
embodiment, the antenna is configured to receive and
transmit electromagnetic radiation at frequencies in the
first mode from 900 MHz to 950 MHz for the short-range
radio frequency link. The antenna handles the second
communication link with the pervasive wireless commu-
nication network either the first mode at 800 MHz to 900
MHz or the second mode at 1700 MHz to 2000 MHz.
[0052] An example embodiment of a dual band anten-
na 110 is depicted in FIG. 7.
[0053] Antenna 110 is an inverted-f antenna with a
transmitting length 112 extending along a side 114 of
body 116. Antenna 110 further includes a feed line 118
that passes through a feed-through 120 where it is elec-
trically coupled to electronic circuitry within the housing
122. A cutout section 142 is provided to illustrate the con-
nection between antenna 110 and housing 122. Further,
the antenna 110 includes a shunt arm 124 that extends
along a side 126 of the header 128 and that is electrically
coupled to a conductive portion of the header 128 by a
connector leg 130. A side 132 of the header 128 contin-
ues beyond the antenna 110.
[0054] While the feed-through 120 is shown in FIG. 7
as being in the header 128, in other cases, the feed-
through 120 can be in an antenna radome outside of the
header or some other portion of body 116. Further, in
various embodiments the connector leg 130 can be elec-
trically coupled at an electrically conductive portion of the
header 128 or the body 116, depending upon the desired
attachment location of the antenna 110. In some cases,
the antenna 110 is constructed of one or more materials
including, but not limited to, platinum, iridium, stainless
steel, or combinations thereof such as platinum-iridium.
[0055] Antenna 110 may include special deployment
procedures to limit the possibility of breaking or deform-
ing the antenna 110. As shown in FIG. 7, antenna 110
is disposed within a dielectric housing 134 (also referred
to as a dielectric compartment). The dielectric housing
134 can be formed of a dielectric material coating the
antenna 110 in such a way that the transmitting length
112 is isolated a distance from the housing 122, and the
antenna 110 is isolated from environmental conditions
into which the medical device 136 is implanted or de-
ployed. The dielectric housing 134 can be formed of any
type of dielectric material, and where the medical device
136 is to be implanted in a human body, choice of the
dielectric material may include biocompatibility consid-
erations. Some examples of dielectric materials include
polymers such as parylene, ecothane, tecothane, ther-
moplastic urethane, polytetrafluooethylene (PTFE), ex-
panded polytetrafluooethylene (ETFE), and/or poly-
theretherketone (PEEK).
[0056] In embodiments where the medical device 100
is to be implanted in a patient, it may be desirable for
medical device 100 to be as small as possible. This lim-
ited size may constrain the carrier frequencies that can
be used if a quarter-wavelength monopole or half-wave-

length dipole antenna is to be embedded with the device.
Further, sharp edges may need to be avoided for patient
comfort. Thus, for example, edges 138, 140 of dielectric
housing 134 may be rounded, and/or brought into con-
formity with edges of housing 122 such that protrusions
are avoided.
[0057] An example embodiment of a multimode fractal
antenna 300 is depicted in FIG. 8. This fractal antenna
is described in detail in U.S. Patent Application No.
2007-0100385.
[0058] In a preferred embodiment the fractal antenna
is designed with a pattern such that its intrinsic imped-
ance closely matches the RF circuitry in the implantable
housing. This example minimizes the need for dynami-
cally adjustable impedance matching circuitry as part of
the implantable device, and the resulting device is sim-
pler, more inexpensive and more reliable. In another pre-
ferred embodiment the fractal antenna is designed to
have at least two transmission bands, such as at 400-450
MHz and 862-928 MHz, and not requiring a separate
matching circuit for either band. In another preferred em-
bodiment, the fractal antenna has a single signal feed
point to obtain both of the two preferred transmission
bands.
[0059] Fractal antennas typically have multiple reso-
nant paths as a function of the repeating nature of the
pattern, and thus are broadband radiators with multiple
efficient transmission bands, while still being very com-
pact and omni-directional. The small size is a function of
the fractal pattern filling in the empty areas of the pattern
with smaller sized copies of the larger pattern, thus hav-
ing a space filling property that results in long antenna
lengths in a small space or volume. In general, for a given
surface area, the length of the antenna that can be placed
in the given surface area improves at an exponential rate
for each iteration of fractal pattern reduction, resulting in
better antenna performance.
[0060] FIG. 8 illustrates how four small patterns may
be placed to form the larger pattern 302 of the fractal
antenna. This illustration shows how a repeating pattern
on different scales may be used to form a fractal pattern,
in which a series of different scale views of the pattern
each reveal the same basic underlying structure. Such
repeating patterns are how a fractal antenna may pos-
sess many resonance wavelengths.
[0061] Referring again to the embodiment of FIG. 2,
the first communication unit 34 has a matching network
47 and the second communication unit 42 has a matching
network 48. Both matching networks 47, 48 are connect-
ed to the antenna switch 37. The antenna switch 37
switches the antenna between the two communication
units as controlled by the processor 38. The provision of
separate matching networks allows optimal matching of
each of the two communication units 34, 42. It is also
possible for the first and second communication unit to
share a single matching network. In this embodiment,
the transmitter/receiver unit and the transceiver are op-
timized to have similar output impedances. Where differ-
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ential output is present, the matching networks 47, 48
may include baluns for differential to single ended con-
version.
[0062] An example embodiment of a communication
network that includes an IMD is depicted in FIG. 3. In the
embodiment of FIG. 3, an IMD 12 is implanted in a patient
10 and is configured to communicate over a pervasive
wireless communication network 54. An IMD configured
in this way includes at least one communication unit that
is configured to transmit, and in some cases receive,
wireless signals. A pervasive wireless communication
network generally includes a network of antennas and
transceivers across a geographic area, such as an an-
tenna 56 configured to receive signals 58 transmitted
from IMD 12. Signals received at antenna 56 are gener-
ally transmitted over a network 57 to a remote computer
59. Network 57 may comprise any of a number of com-
munication networks, such as wireless or wired commu-
nication networks such as the internet. Remote computer
59 may comprise any of a number of computing devices,
including servers, personal computers, or special pur-
pose computers. Various additional aspects of the con-
figuration and structure of a pervasive wireless network
and communications with an IMD are disclosed in Pub-
lished U.S. Patent Application 2004/0122489.
[0063] In the embodiment of FIG. 2, the IMD includes
both the capability of communicating over a short-range
RF communication link (by way of first communication
unit 34) and over a pervasive wireless communication
link (by way of second communication unit 42). In one
embodiment, the short-range RF communication link is
utilized for any communications, whether routine or
emergency in nature, when the short-range RF commu-
nication link is available, such as when the patient is lo-
cated within range of a patient management device. For
example, as depicted in FIG. 5, when a patient 10 is within
the patient’s home and within sufficient proximity to a
patient management device 60, then RF signals 61 can
be transmitted from the IMD 12 to the patient manage-
ment device 60. The RF signals 61 are received by an
antenna 62 of the patient management device 60, which
also includes a patient interface 63. The patient interface
63 includes display screen 64 for displaying information
and requesting input from the patient. The patient may
provide input via patient input devices 66 or a touch sen-
sitive screen. Exemplary patient management devices
60 include, but are not limited to, the LATITUDE® patient
management system, the Model 2920 Programmer, and
the Model 3120 Programmer, each available from Boston
Scientific Corporation, Natick, MA. Patient management
device 60 is also capable of communicating with a remote
computer 68 (also called a remote station 70) through
telecommunications, such as over a conventional phone
line 70, through cellular phone communications, or any
other wired or wireless form of communication.
[0064] Some embodiments of the patient management
device 60 do not include a patient interface or display
screen. In these embodiments, the patient management

device can behave purely as a repeater device, and
thereby lower cost.
[0065] If emergency communications are necessary
and the short-range RF communication link is not avail-
able, such as because the patient is out of range of the
patient management device, then the link to the perva-
sive wireless communication network is used. For exam-
ple, as seen in FIG. 3, the patient 10 is located away from
home and so an emergency transmission is made from
IMD 12 to antenna 56 of a pervasive wireless communi-
cation network. In another embodiment, the link to the
pervasive wireless communication network is also used
for routine monitoring communications when the short-
range RF link is not available for a certain period of time.
For example, if the patient has not been within range of
the patient management device within 24 hours, then the
pervasive wireless communication network will be uti-
lized for routine monitoring communications. Other time
periods are usable.
[0066] In an embodiment, an IMD is configured to com-
municate over the pervasive wireless communication
network for emergency communications such as to pro-
vide notification of a significant medical event or a signif-
icant device event.
[0067] The IMD could then utilize the pervasive wire-
less communication link to make an emergency commu-
nication of this information related to a significant medical
event or a significant device event. The emergency com-
munication may be transmitted to a remote computer or
medical facility, where the content of the communication
may be used to determine a response. In some cases,
a remote computer may determine that the patient’s life
is at risk and take appropriate actions to dispatch medical
personnel to treat the patient. In some other cases, a
medical worker could receive the information and deter-
mine an appropriate response, such as calling the patient
or the patient’s physician. For non-emergency commu-
nications, the short-range RF link is generally utilized.
For example, routine device updates and data downloads
would be conducted over the short-range RF link. How-
ever, if the IMD has not been within range for establishing
the short-range RF link for a certain defined period of
time, such as 48 hours, then in one embodiment the per-
vasive wireless communication network link may be uti-
lized. In one embodiment, the link to the pervasive wire-
less communication network is utilized for non-emergen-
cy communications so long as the second rechargeable
power source has at least a certain defined charge level.
For example, the IMD may be configured to make non-
emergency communications over the pervasive wireless
network so long as the second rechargeable power
source has at least 15 percent of its initial charge. Other
percentages are usable, such as if the rechargeable pow-
er source has at least 25 percent, 10 percent, or 5 percent
of its initial charge. After this charge level is reached,
then non-emergency use of the pervasive wireless com-
munication network is avoided and the pervasive wire-
less communication network link is used only for emer-
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gency communications.
[0068] In a further embodiment, if the rechargeable
battery is discharged to a point where it is not capable of
supporting a communication over a pervasive wireless
network, and there is a need to make an emergency com-
munication but the patient is not within range of the short-
range RF communication link, then the first non-re-
chargeable battery may be used to establish a commu-
nication link through the pervasive wireless communica-
tion network. However, if the state of charge of the first
non-rechargeable battery is below a certain pre-defined
level, such as below 5 percent of its initial charge, such
that establishing a link with the pervasive wireless com-
munication network could cause insufficient energy to be
available to operate the primary functions of the IMD for
a sufficient period of time, such as the functions that pro-
vide cardiac pacing and therapy, then the communication
is not made, in one embodiment. Other percentages are
usable for this threshold, such as if the primary power
source has at least 7 percent, 3 percent, or 1 percent of
its initial charge.
[0069] In one aspect of the operation of an IMD having
a pervasive wireless communication network link, it may
be possible to determine the location of the patient when
an emergency communication is transmitted. For exam-
ple, if the pervasive wireless communication network link
utilizes the cellular telephone network, it is possible for
the cell phone tower equipment to determine the approx-
imate location from which the communication signal is
being transmitted by determining the angle and orienta-
tion of arrival of the signal. Other techniques are known
in the art for determining the location of the origin of a
cell phone transmission. By determining the location of
the patient, it may be possible for emergency medical
personnel to be dispatched to the patient’s exact location
in response to the emergency communication from the
IMD in order to provide potentially life-saving medical
treatment to the patient. For example, if the IMD deter-
mines that the patient is experiencing or is about to ex-
perience a heart attack, the IMD initiates an emergency
communication over the pervasive wireless communica-
tion network, which upon receipt by emergency person-
nel, is used to determine the patient’s location and to
dispatch an ambulance to treat the patient.
[0070] A typical emergency communication over the
pervasive wireless communication network would be ex-
pected to last about 10 seconds. The communication
would only last as long as is necessary to negotiate the
communication, upload the relevant information, and re-
ceive confirmation that it was received. It is advanta-
geous to make such a communication as short as pos-
sible to minimize the amount of power consumed. How-
ever, for a communication that lasts about 10 seconds,
it is estimated that if this communication was powered
by the primary (typically non-rechargeable) IMD battery,
it would reduce the operative life of the IMD battery by
about a few days. This is a generally relatively small re-
duction in battery life given the multiple year projected

life of the battery.
[0071] Furthermore, power consumption may held to
a minimum by having the pervasive wireless communi-
cation network capabilities powered up only when an
emergency communication is being made. The perva-
sive wireless communication functions are generally not
configured to have a stand by mode, such as is common
in non-implanted devices for communicating with a per-
vasive wireless network, such as a cell phone, thereby
further minimizing the power requirements of the device.
[0072] It should be noted that, as used in this specifi-
cation and the appended claims, the singular forms "a,"
"an," and "the" include plural referents unless the content
clearly dictates otherwise. It should also be noted that
the term "or" is generally employed in its sense including
"and/or" unless the content clearly dictates otherwise.
[0073] It should also be noted that, as used in this spec-
ification and the appended claims, the phrase "config-
ured" describes a system, apparatus, or other structure
that is constructed or configured to perform a particular
task or adopt a particular configuration. The phrase "con-
figured" can be used interchangeably with other similar
phrases such as "arranged", "arranged and configured",
"constructed and arranged", "constructed", "manufac-
tured and arranged", and the like.
[0074] All publications and patent applications in this
specification are indicative of the level of ordinary skill in
the art to which this invention pertains. All publications
and patent applications are herein incorporated by ref-
erence to the same extent as if each individual publication
or patent application was specifically and individually in-
dicated by reference. This application is intended to cover
adaptations or variations of the present subject matter.
It is to be understood that the above description is intend-
ed to be illustrative, and not restrictive. The scope of the
present subject matter should be determined with refer-
ence to the appended claims, along with the full scope
of equivalents to which such claims are entitled.

Claims

1. An implantable medical device (12) for use in a pa-
tient management system, said medical device com-
prising:

a sensor (17) capable of measuring a body char-
acteristic and generating a data signal describ-
ing the measurement;
a processor (38) configured to analyze the data
signal and configured to identify one or more
significant events that warrant attention for the
well-being of a patient;
a first communications unit (34) comprising a
first wireless transmitter/receiver (35, 36) capa-
ble of establishing a first communications link
with a host computer using an external local
transmitter/receiver unit, when said first wireless
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transmitter/receiver unit is within a short-range
telemetry communication range of said local
transmitter/receiver unit, to deliver at least noti-
fication of the one or more significant events to
said host computer using said first communica-
tions link;
a second communications unit (42) comprising
a second wireless transmitter/receiver unit (43)
capable of establishing a second communica-
tions link with said host computer over a perva-
sive wireless communications network to deliver
at least notification of the one or more significant
events to said host computer over said second
communications link; and
an antenna (13; 100; 110) operatively connect-
ed to both the first and second communications
unit, so that the first and second communica-
tions units share the same antenna, character-
ized in that the implantable medical device (12)
includes:

a primary battery and a secondary battery,
wherein the secondary battery is configured
to power the communications over the per-
vasive wireless network and the primary
battery configured to support other compo-
nents of the implantable medical device in-
cluding the short-range telemetry commu-
nications capabilities.

2. The device of claim 1 wherein the antenna is one of
a dual mode antenna, an inverted f-antenna, a single
mode antenna, fractal antenna, and a single mode
antenna configured to receive and transmit electro-
magnetic radiation at frequencies from 800 MHz to
950 MHz.

3. The device of claims 1 or 2 wherein the pervasive
wireless network is a wireless local area network or
wireless wide area network.

4. The device of claims 1 to 3 wherein the first commu-
nication link is a short-range radio frequency link.

5. The device of claim 4 wherein the antenna is a single
mode antenna, wherein the antenna is configured to
receive and transmit electromagnetic radiation at fre-
quencies from 800 MHz to 950 MHz, and wherein
the device is configured to:

receive and transmit electromagnetic radiation
at frequencies from 900 MHz to 950 MHz for the
short-range radio frequency link;
receive and transmit electromagnetic radiation
at frequencies from 800 MHz to 900 MHz for the
second communication link with the pervasive
wireless communication network.

6. The device of claim 4 wherein the antenna is a dual
mode antenna and is configured to:

receive and transmit electromagnetic radiation
at a first mode having frequencies from 800 MHz
to 950 MHz; and
receive and transmit electromagnetic radiation
at a second mode having frequencies from 1700
MHz to 2000 MHz.

7. The device of claim 6 wherein the antenna is a dual
mode antenna and is configured to:

receive and transmit electromagnetic radiation
at frequencies in the first mode from 900 MHz
to 950 MHz for the short-range radio frequency
link;
receive and transmit electromagnetic radiation
for the second communication link with the per-
vasive wireless communication network in one
of: the first mode at 800 MHz to 900 MHz, and
the second mode at 1700 MHz to 2000 MHz.

8. The device of claim 1 further comprising:

a first matching network (47) operatively con-
nected to the first communications unit and the
antenna; and
a second matching network (48) operatively
connected to the second communications unit
and the antenna.

9. The device of claim 1 wherein the one or more sig-
nificant events comprise one or more significant
medical events that merit medical attention including
any of a myocardial infarction, cardiac signals indi-
cating an upcoming de-compensation incident, and
delivery of a defibrillation shock by the implantable
medical device.

10. The device of claim 1 wherein the one or more sig-
nificant events comprise one or more significant de-
vice events that threaten correct operation of the im-
plantable medical device including any of a system
fault, a significant change in impedance of implanted
leads, an end-of-life battery state, a reset of the de-
vice, the device being in non-therapy mode, and fail-
ure of a self-test.

11. A method of telemetry between an implantable med-
ical device used in a patient management system
and a host computer, comprising:

providing an implantable medical device (12)
comprising a sensor (17) and an antenna (13;
100; 110);
measuring a body characteristic using the sen-
sor and generating a data signal that describes
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the measurement;
analyzing the data signal and identifying one or
more significant events that merit attention;
wirelessly transmitting over the antenna by a first
communication unit (34) from the implantable
medical device to an external local transmit-
ter/receiver unit in the host computer over a first
communications link, when said implantable
medical device is within a short-range telemetry
communication range of said local transmit-
ter/receiver unit, to deliver at least notification of
the one or more significant events to said host
computer using said first communications link;
and
when said implantable medical device is out of
range of the local transmitter/receiver unit, wire-
lessly transmitting over the antenna notification
of the one or more significant events from the
implantable medical device to the host computer
by a second communications unit (42) over a
pervasive wireless communications network,
characterized in that the implantable medical
device (12) includes:

a primary battery and a secondary battery,
wherein the secondary battery is configured
to power the communications over the per-
vasive wireless network and the primary
battery configured to support other compo-
nents of the implantable medical device in-
cluding the short-range telemetry commu-
nications capabilities.

12. The method of claim 11 wherein wirelessly transmit-
ting over the pervasive wireless network comprises
transmitting over a wireless local area network or
wireless wide area network.

13. The method of claims 11 to 12 wherein wirelessly
transmitting over the first communication link com-
prises transmitting over a short-range radio frequen-
cy link.

14. The method of claims 11 to 13 wherein
wirelessly transmitting over the first communication
link comprises transmitting at frequencies from 900
MHz to 950 MHz; and
wirelessly transmitting over the second communica-
tion link comprises transmitting at frequencies from
800 to 900 MHz.

15. The method of claim 11 comprising:
receiving and transmitting electromagnetic radiation
at a first mode having frequencies from 900 MHz to
950 MHz for the short-range radio frequency link;
and receiving and transmitting electromagnetic ra-
diation at a second mode for the second communi-
cation link with the wireless communication link in

one of: the first mode at 800 MHz to 900 MHz, and
the second mode at 1700 MHz to 2000 MHz.

Patentansprüche

1. Implantierbare medizinische Vorrichtung (12) zur
Verwendung in einem Patientenmanagementsys-
tem, wobei die medizinische Vorrichtung umfasst:

einen Sensor (17), mit dem eine Körpereigen-
schaft messbar und ein die Messung beschrei-
bendes Datensignal erzeugbar ist;
einen Prozessor (38), der ausgelegt ist zum
Analysieren des Datensignals und ausgelegt ist
zum Identifizieren eines oder mehrerer signifi-
kanter Ereignisse, die für das Wohlbefinden ei-
nes Patienten der Aufmerksamkeit bedürfen;
eine erste Kommunikationseinheit (34) mit ei-
nem ersten drahtlosen Sender/Empfänger (35,
36), mit dem unter Verwendung einer externen
lokalen Sender-/Empfängereinheit eine erste
Kommunikationsverbindung mit einem Host-
rechner aufbaubar ist, wenn sich die erste draht-
lose Sender-/Empfängereinheit innerhalb eines
kurzreichweitigen Telemetriekommunikations-
bereichs der lokalen Sender-/Empfängereinheit
befindet, um unter Verwendung der ersten Kom-
munikationsverbindung zumindest eine Mittei-
lung des einen oder der mehreren signifikanten
Ereignisse an den Hostrechner zu übermitteln;
eine zweite Kommunikationseinheit (42) mit ei-
ner zweiten drahtlosen Sender-/Empfängerein-
heit (43), mit der über ein allgegenwärtiges
drahtloses Kommunikationsnetz eine zweite
Kommunikationsverbindung mit dem Hostrech-
ner aufbaubar ist, um über die zweite Kommu-
nikationsverbindung zumindest eine Mitteilung
des einen oder der mehreren signifikanten Er-
eignisse an den Hostrechner zu übermitteln;
und
eine Antenne (13; 100; 110), die mit sowohl der
ersten als auch der zweiten Kommunikations-
einheit in Wirkverbindung verbunden ist, so
dass die erste und zweite Kommunikationsein-
heit sich dieselbe Antenne teilen, dadurch ge-
kennzeichnet, dass die implantierbare medizi-
nische Vorrichtung (12) umfasst:

eine Primärbatterie und eine Sekundärbat-
terie,
wobei die Sekundärbatterie zum Speisen
der Kommunikationen über das allgegen-
wärtige drahtlose Netz ausgelegt ist und die
Primärbatterie zum Unterstützen anderer
Komponenten der implantierbaren medizi-
nischen Vorrichtung, einschließlich der
kurzreichweitigen Telemetriekommunikati-
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onseinsatzmöglichkeiten, ausgelegt ist.

2. Vorrichtung nach Anspruch 1, wobei die Antenne ei-
ne aus einer Dual-Mode-Antenne, einer PIF-Anten-
ne, einer Single-Mode-Antenne, einer Fraktalanten-
ne und einer Single-Mode-Antenne, die zum Emp-
fangen und Senden von elektromagnetischer Strah-
lung mit Frequenzen von 800 MHz bis 950 MHz aus-
gelegt ist, ist.

3. Vorrichtung nach Anspruch 1 oder 2, wobei das all-
gegenwärtige drahtlose Netz ein drahtloses lokales
Netz oder ein drahtloses Weitverkehrsnetz ist.

4. Vorrichtung nach Anspruch 1 bis 3, wobei die erste
Kommunikationsverbindung eine kurzreichweitige
Hochfrequenzverbindung ist.

5. Vorrichtung nach Anspruch 4, wobei die Antenne ei-
ne Single-Mode-Antenne ist, wobei die Antenne zum
Empfangen und Senden elektromagnetischer Strah-
lung mit Frequenzen von 800 MHz bis 950 MHz aus-
gelegt ist, und wobei die Vorrichtung ausgelegt ist
zum:

Empfangen und Senden elektromagnetischer
Strahlung mit Frequenzen von 900 MHz bis 950
MHz für die kurzreichweitige Hochfrequenzver-
bindung;
Empfangen und Senden elektromagnetischer
Strahlung mit Frequenzen von 800 MHz bis 900
MHz für die zweite Kommunikationsverbindung
mit dem allgegenwärtigen drahtlosen Kommu-
nikationsnetz.

6. Vorrichtung nach Anspruch 4, wobei die Antenne ei-
ne Dual-Mode-Antenne ist und ausgelegt ist zum:

Empfangen und Senden elektromagnetischer
Strahlung in einem ersten Modus mit Frequen-
zen von 800 MHz bis 950 MHz; und
Empfangen und Senden elektromagnetischer
Strahlung in einem zweiten Modus mit Frequen-
zen von 1700 MHz bis 2000 MHz.

7. Vorrichtung nach Anspruch 6, wobei die Antenne ei-
ne Dual-Mode-Antenne ist und ausgelegt ist zum:

Empfangen und Senden elektromagnetischer
Strahlung mit Frequenzen im ersten Modus von
900 MHz bis 950 MHz für die kurzreichweitige
Hochfrequenzverbindung;
Empfangen und Senden elektromagnetischer
Strahlung für die zweite Kommunikationsverbin-
dung mit dem allgegenwärtigen drahtlosen
Kommunikationsnetz in einem aus: dem ersten
Modus mit 800 MHz bis 900 MHz und dem zwei-
ten Modus mit 1700 MHz bis 2000 MHz.

8. Vorrichtung nach Anspruch 1, die ferner umfasst:

ein erstes Anpassnetzwerk (47), das mit der ers-
ten Kommunikationseinheit und der Antenne in
Wirkverbindung verbunden ist; und
ein zweites Anpassnetzwerk (48), das mit der
zweiten Kommunikationseinheit und der Anten-
ne in Wirkverbindung verbunden ist.

9. Vorrichtung nach Anspruch 1, wobei das eine oder
die mehreren signifikanten Ereignisse ein oder meh-
rere signifikante medizinische Ereignisse umfassen,
denen medizinische Aufmerksamkeit gewidmet wer-
den muss, einschließlich eines aus einem Herzin-
farkt, Herzsignalen, die auf einen bevorstehenden
Dekompensationsereignisfall hindeuten, sowie ei-
ner Abgabe eines Defibrillationsschocks von der im-
plantierbaren medizinischen Vorrichtung.

10. Vorrichtung nach Anspruch 1, wobei das eine oder
die mehreren signifikanten Ereignisse ein oder meh-
rere signifikante Vorrichtungsereignisse umfassen,
die das richtige Arbeiten der implantierbaren medi-
zinischen Vorrichtung gefährden, einschließlich ei-
nes aus einem Systemfehler, einer signifikanten Än-
derung der Impedanz der implantierten Elektroden,
einem Batteriezustand nahezu abgelaufener Batte-
rielebensdauer, einer Rücksetzung der Vorrichtung,
einem Vorliegen eines Nicht-Therapie-Modus der
Vorrichtung und einem fehlgeschlagenen Selbst-
test.

11. Verfahren zur Telemetrie zwischen einer in einem
Patientenmanagementsystem verwendeten implan-
tierbaren medizinischen Vorrichtung und einem
Hostrechner, das umfasst:

Bereitstellen einer implantierbaren medizini-
schen Vorrichtung (12) mit einem Sensor (17)
und einer Antenne (13; 100; 110);
Messen einer Körpereigenschaft unter Verwen-
dung des Sensors und Erzeugen eines die Mes-
sung beschreibenden Datensignals;
Analysieren des Datensignals und Identifizieren
eines oder mehrerer signifikanter Ereignisse,
denen Aufmerksamkeit gewidmet werden
muss;
drahtloses Senden mit einer ersten Kommuni-
kationseinheit (34) über die Antenne aus der im-
plantierbaren medizinischen Vorrichtung an ei-
ne externe lokale Sender-/Empfängereinheit im
Hostrechner über eine erste Kommunikations-
verbindung, wenn sich die implantierbare medi-
zinische Vorrichtung innerhalb eines kurzreich-
weitigen Telemetriekommunikationsbereichs
der lokalen Sender-/Empfängereinheit befindet,
um zumindest eine Mitteilung des einen oder
der mehreren signifikanten Ereignisse an den
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Hostrechner unter Verwendung der ersten Kom-
munikationsverbindung zu übermitteln; und
wenn sich die implantierbare medizinische Vor-
richtung außer Reichweite der lokalen Sen-
der-/Empfängereinheit befindet, drahtloses
Senden über die Antenne der Mitteilung des ei-
nen oder der mehreren signifikanten Ereignisse
aus der implantierbaren medizinischen Vorrich-
tung an den Hostrechner mit einer zweiten Kom-
munikationseinheit (42) über ein allgegenwärti-
ges drahtloses Kommunikationsnetz, dadurch
gekennzeichnet, dass die implantierbare me-
dizinische Vorrichtung (12) umfasst:

eine Primärbatterie und eine Sekundärbat-
terie,
wobei die Sekundärbatterie zum Speisen
der Kommunikationen über das allgegen-
wärtige drahtlose Netz ausgelegt ist und die
Primärbatterie zum Unterstützen anderer
Komponenten der implantierbaren medizi-
nischen Vorrichtung, einschließlich der
kurzreichweitigen Telemetriekommunikati-
onseinsatzmöglichkeiten, ausgelegt ist.

12. Verfahren nach Anspruch 11, wobei das drahtlose
Senden über das allgegenwärtige drahtlose Netz ein
Senden über ein drahtloses lokales Netz oder ein
drahtloses Weitverkehrsnetz umfasst.

13. Verfahren nach Anspruch 11 bis 12, wobei das draht-
lose Senden über die erste Kommunikationsverbin-
dung ein Senden über eine kurzreichweitige Hoch-
frequenzverbindung umfasst.

14. Verfahren nach Anspruch 11 bis 13, wobei das draht-
lose Senden über die erste Kommunikationsverbin-
dung ein Senden mit Frequenzen von 900 MHz bis
950 MHz umfasst; und
das drahtlose Senden über die zweite Kommunika-
tionsverbindung ein Senden mit Frequenzen von
800 bis 900 MHz umfasst.

15. Verfahren nach Anspruch 11, das umfasst:

Empfangen und Senden elektromagnetischer
Strahlung in einem ersten Modus mit Frequen-
zen von 900 MHz bis 950 MHz für die kurzreich-
weitige Hochfrequenzverbindung;
und Empfangen und Senden elektromagneti-
scher Strahlung in einem zweiten Modus für die
zweite Kommunikationsverbindung mit der
drahtlosen Kommunikationsverbindung in ei-
nem aus: dem ersten Modus mit 800 MHz bis
900 MHz und dem zweiten Modus mit 1700 MHz
bis 2000 MHz.

Revendications

1. Dispositif médical implantable (12) destiné à être uti-
lisé dans un système de gestion de patient, ledit dis-
positif médical comprenant :

un capteur (17) capable de mesurer une carac-
téristique corporelle et de générer un signal de
données décrivant la mesure ;
un processeur (38) configuré pour analyser le
signal de données et configuré pour identifier un
ou plusieurs événements significatifs qui néces-
sitent une attention particulière pour le bien-être
d’un patient ;
une première unité de communication (34) com-
prenant un premier émetteur-récepteur sans fil
(35, 36) capable d’établir une première liaison
de communication avec un ordinateur hôte à
l’aide d’une unité d’émetteur-récepteur locale
externe, quand ladite première unité d’émetteur-
récepteur sans fil se trouve à une courte portée
de communication de télémétrie de ladite unité
d’émetteur-récepteur locale, afin d’envoyer au
moins une notification des un ou plusieurs évé-
nements significatifs audit ordinateur hôte à
l’aide de ladite première liaison de
communication ;
une seconde unité de communication (42) com-
prenant une seconde unité d’émetteur-récep-
teur sans fil (43) capable d’établir une seconde
liaison de communication avec ledit ordinateur
hôte sur un réseau de communication sans fil
omniprésent afin d’envoyer au moins une noti-
fication des un ou plusieurs événements signi-
ficatifs audit ordinateur hôte sur ladite seconde
liaison de communication ; et
une antenne (13 ; 100 ; 110) connectée opéra-
tionnellement aux deux première et seconde
unités de communication, de telle sorte que les
première et seconde unités de communication
partagent la même antenne, caractérisé en ce
que le dispositif médical implantable (12)
comporte :

une batterie primaire et une batterie secon-
daire,
dans lequel la batterie secondaire est con-
figurée pour alimenter les communications
sur le réseau sans fil omniprésent et la bat-
terie primaire est configurée pour prendre
en charge d’autres composants du disposi-
tif médical implantable y compris les capa-
bilités de communication de télémétrie de
courte portée.

2. Dispositif selon la revendication 1 dans lequel l’an-
tenne est l’une d’une antenne bimodale, d’une an-
tenne en f inversé, d’une antenne unimodale, d’une
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antenne fractale, et d’une antenne unimodale confi-
gurée pour recevoir et émettre un rayonnement élec-
tromagnétique à des fréquences de 800 MHz à 950
MHz.

3. Dispositif selon la revendication 1 ou 2 dans lequel
le réseau sans fil omniprésent est un réseau local
sans fil ou un réseau étendu sans fil.

4. Dispositif selon les revendications 1 à 3 dans lequel
la première liaison de communication est une liaison
radiofréquence de courte portée.

5. Dispositif selon la revendication 4 dans lequel l’an-
tenne est une antenne unimodale, dans lequel l’an-
tenne est configurée pour recevoir et émettre un
rayonnement électromagnétique à des fréquences
de 800 MHz à 950 MHz, et le dispositif étant confi-
guré pour :

recevoir et émettre un rayonnement électroma-
gnétique à des fréquences de 900 MHz à 950
MHz pour la liaison radiofréquence de courte
portée ;
recevoir et émettre un rayonnement électroma-
gnétique à des fréquences de 800 MHz à 900
MHz pour la seconde liaison de communication
avec le réseau de communication sans fil om-
niprésent.

6. Dispositif selon la revendication 4 dans lequel l’an-
tenne est une antenne bimodale et est configurée
pour :

recevoir et émettre un rayonnement électroma-
gnétique dans un premier mode à des fréquen-
ces de 800 MHz à 950 MHz ; et
recevoir et émettre un rayonnement électroma-
gnétique dans un second mode à des fréquen-
ces de 1700 MHz à 2000 MHz.

7. Dispositif selon la revendication 6 dans lequel l’an-
tenne est une antenne bimodale et est configurée
pour :

recevoir et émettre un rayonnement électroma-
gnétique à des fréquences dans le premier mo-
de de 900 MHz à 950 MHz pour la liaison ra-
diofréquence de courte portée ;
recevoir et émettre un rayonnement électroma-
gnétique pour la seconde liaison de communi-
cation avec le réseau de communication sans
fil omniprésent dans l’un : du premier mode de
800 MHz à 900 MHz, et du second mode de
1700 MHz à 2000 MHz.

8. Dispositif selon la revendication 1 comprenant en
outre :

un premier réseau d’adaptation (47) connecté
opérationnellement à la première unité de com-
munication et à l’antenne ; et
un second réseau d’adaptation (48) connecté
opérationnellement à la seconde unité de com-
munication et à l’antenne.

9. Dispositif selon la revendication 1 dans lequel les un
ou plusieurs événements significatifs comprennent
un ou plusieurs événements médicaux significatifs
qui nécessitent une attention médicale y compris
n’importe lequel d’un infarctus du myocarde, de si-
gnaux cardiaques indiquant un incident de décom-
pensation imminente, et l’administration d’un choc
de défibrillation par le dispositif médical implantable.

10. Dispositif selon la revendication 1 dans lequel les un
ou plusieurs événements significatifs comprennent
un ou plusieurs événements de dispositif significatifs
qui menacent le bon fonctionnement du dispositif
médical implantable y compris n’importe lequel
d’une panne de système, d’un changement impor-
tant d’impédance des fils implantés, d’un état de fin
de vie de la pile, d’une remise à zéro du dispositif,
d’un mode non thérapeutique du dispositif, et d’un
échec d’auto-test.

11. Procédé de télémétrie entre un dispositif médical im-
plantable utilisé dans un système de gestion de pa-
tient et un ordinateur hôte, comprenant :

la fourniture d’un dispositif médical implantable
(12) comprenant un capteur (17) et une antenne
(13 ; 100 ; 110) ;
la mesure d’une caractéristique corporelle à
l’aide du capteur et la génération d’un signal de
données qui décrit la mesure ;
l’analyse du signal de données et l’identification
d’un ou de plusieurs événements significatifs qui
nécessitent une attention particulière ;
la transmission sans fil sur l’antenne par une
première unité de communication (34) depuis le
dispositif médical implantable jusqu’à une unité
d’émetteur-récepteur locale externe dans l’ordi-
nateur hôte sur une première liaison de commu-
nication, quand ledit dispositif médical implan-
table se trouve à une courte portée de commu-
nication de télémétrie de ladite unité d’émetteur-
récepteur locale, afin d’envoyer au moins une
notification des un ou plusieurs événements si-
gnificatifs audit ordinateur hôte à l’aide de ladite
première liaison de communication ; et
quand ledit dispositif médical implantable se
trouve hors de portée de l’unité d’émetteur-ré-
cepteur locale, la transmission sans fil sur l’an-
tenne d’une notification des un ou plusieurs évé-
nements significatifs depuis le dispositif médical
implantable jusqu’audit ordinateur hôte par une
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seconde unité de communication (42) sur un ré-
seau de communication sans fil omniprésent,
caractérisé en ce que le dispositif médical im-
plantable (12) comporte :

une batterie primaire et une batterie secon-
daire,
dans lequel la batterie secondaire est con-
figurée pour alimenter les communications
sur le réseau sans fil omniprésent et la bat-
terie primaire est configurée pour prendre
en charge d’autres composants du disposi-
tif médical implantable y compris les capa-
bilités de communication de télémétrie de
courte portée.

12. Procédé selon la revendication 11 dans lequel la
transmission sans fil sur le réseau sans fil omnipré-
sent comprend la transmission sur un réseau local
sans fil ou un réseau étendu sans fil.

13. Procédé selon les revendications 11 à 12 dans le-
quel la transmission sans fil sur la première liaison
de communication comprend la transmission sur
une liaison radiofréquence de courte portée.

14. Procédé selon les revendications 11 à 13 dans le-
quel
la transmission sans fil sur la première liaison de
communication comprend la transmission à des fré-
quences de 900 MHz à 950 MHz ; et
la transmission sans fil sur la seconde liaison de
communication comprend une transmission à des
fréquences de 800 MHz à 900 MHz.

15. Procédé selon la revendication 11 comprenant :
la réception et l’émission d’un rayonnement électro-
magnétique dans un premier mode à des fréquences
de 900 MHz à 950 MHz pour la liaison radiofréquen-
ce de courte portée ; et la réception et l’émission
d’un rayonnement électromagnétique dans un se-
cond mode pour la seconde liaison de communica-
tion avec la liaison de communication sans fil dans
l’un : du premier mode de 800 MHz à 900 MHz, et
du second mode de 1700 MHz à 2000 MHz.
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