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Description

Field of the Invention

[0001] This invention pertains to implantable medical
devices such as cardiac rhythm management devices.
In particular, the invention relates to a method and system
incorporated into such a device for gathering clinically
useful physiological data.

Background

[0002] Implantable cardiac rhythm management de-
vices are commonplace today for the treatment of chronic
or recurring cardiac arrhythmias. For example, cardiac
pacemakers are implantable devices that replace or sup-
plement a heart’s compromised ability to pace itself (i.e.,
bradycardia) due to chronotropic incompetence or a con-
duction system defect by delivering electrical pacing
pulses to the heart. Implantable cardioverter/defibrilla-
tors (ICD’s) are devices that deliver electrical energy to
the heart in order to reverse excessively rapid heart rates
(tachycardia) including life threatening cardiac arrhyth-
mias such as ventricular fibrillation. Since some patients
have conditions that necessitate pacing and also render
them vulnerable to life-threatening arrhythmias, implant-
able cardiac devices have been developed that combine
both functions in a single device.
[0003] Cardiac rhythm management devices are typi-
cally implanted subcutaneously or submuscularly in a pa-
tient’s chest and have leads threaded intravenously into
the heart to connect the device to electrodes used for
sensing and pacing. Leads may also be positioned on
the epicardium by various means. A programmable elec-
tronic controller causes shocks to be delivered when fi-
brillation is detected or pacing pulses to be output in re-
sponse to lapsed time intervals and sensed electrical ac-
tivity. Pacemakers sense intrinsic cardiac electrical ac-
tivity by means of internal electrodes disposed near the
chamber to be sensed.
[0004] Modern cardiac rhythm management devices
also typically have the capability to communicate data
via a data link with an external programming device. Such
data is transmitted to the pacemaker in order to program
its mode of operation as well as define other operating
parameters. Data transmitted from the pacemaker can
be used to verify the operating parameters as well as
relay information regarding the condition of both the
pacemaker and the patient. Pacemaker patients are
monitored at regular intervals as part of routine patient
care and to check the condition of the device. Among the
data which may typically be telemetered from the pace-
maker are its programming parameters and an electro-
gram representing the electrical activity of the heart as
sensed by the pacemaker.
[0005] Pacemakers have also been developed which
monitor a patient’s exertion level while the device is func-
tioning in order to adjust the pacing rate. Such devices,

referred to as rate-adaptive pacemakers, may use vari-
ous measurable physiological parameters for this pur-
pose that are related to exertion level including minute
ventilation, body activity, electrogram interval, and body
temperature. Because of their continuous access to the
patient and their communications capabilities, cardiac
rhythm management devices and other similar implant-
able devices may also offer an ideal platform for gathering
and storing clinically useful information which can later
be transmitted to an external device.
[0006] Document EP-A-1050265 discloses a medical
device with temperature measuring. But EP-A-1050265
fails disclosing that the calibration of the temperature
sensor is based on measurements of the human body’s
temperature.

Summary of the Invention

[0007] The present invention is a method and system
for monitoring temperature in an implantable medical de-
vice such as a cardiac pacemaker or implantable cardi-
overter/defibrillator. Data from these monitoring opera-
tions can then be stored in the memory of the device for
later retrieval using an external programmer. One aspect
of the present invention provides a medical device adapt-
ed for implantation into a patient, comprising:

a temperature sensor for measuring temperature
within the patient’s body;
sampling circuitry and an analog-to-digital converter
for sampling and digitizing temperature measure-
ments; and
a controller for collecting and storing temperature
measurements;

wherein the controller is configured to calibrate the tem-
perature sensor by adjusting sensor measurements by
an amount equal to the difference between the average
temperature measurement and a nominal temperature
assumed to be maintained by the patient’s body.
[0008] A further aspect of the present invention pro-
vides a method for operating an implantable medical de-
vice, comprising:

measuring temperature within a patient’s body with
a temperature sensor;
sampling, digitizing, collecting and storing tempera-
ture measurements;
computing an average temperature measurement
from the stored measurements; and,
calibrating the temperature sensor by adjusting sen-
sor measurements by an amount equal to the differ-
ence between an average temperature measure-
ment and a nominal temperature assumed to be
maintained by the patient’s body. In one embodi-
ment, temperature measurements are collected at
specified regular intervals to ascertain trends in the
patient’s temperature that may be useful in diagnos-

1 2 



EP 1 377 207 B1

3

5

10

15

20

25

30

35

40

45

50

55

ing certain medical conditions. The collection inter-
vals may be made shorter or longer in order to detect
fast or slow trends, respectively. Temperature data
may also be collected to reflect average temperature
variations over specified periods (e.g. daily) and at
specific times of the day. Averages of temperature
measurements taken over a period of time can also
be used to compensate for component drift in the
temperature sensor by calibrating the temperature
sensor to match an average temperature which is
assumed to be consistently maintained by the body.

[0009] In another embodiment, temperature measure-
ments are associated with contemporaneous physiolog-
ical measurements such as heart rate, respiratory rate,
and body activity as well as any device activity to aid the
clinician in interpreting the data. Detection of certain
events such as arrhythmias or initiation of particular de-
vice activities may be used to trigger measurement of
temperature and possibly other physiological variables.
[0010] Body temperature measurements may be tak-
en using a temperature sensor incorporated into an in-
travenous lead or otherwise external to the device. Alter-
natively, temperature sensing circuitry internal to the de-
vice housing may be employed to provide the tempera-
ture measurement. Because device activity can affect its
internal temperature, the system may require that tem-
perature measurements using an internal sensor only be
taken during periods in which the device is not actively
delivering therapy. In a particular embodiment of an in-
ternal sensor, a proportional-to-absolute-temperature
(PTAT) current typically used by the device electronics
to generate a reference voltage is employed as a tem-
perature sensor. Incorporating a temperature sensor
within the device housing allows a clinician to determine
if the temperature is within an acceptable range before
allowing the device to become operational in a patient
and also allows monitoring of temperature before implan-
tation to determine if temperature extremes have oc-
curred during storage which may adversely affect device
operation. As the internal temperature of an electronic
device may change during certain activities, such as de-
livery of shock pulses in the case of an implantable car-
dioverter/defibrillator, either no temperature data is col-
lected during such activities or such data is flagged ac-
cordingly.
[0011] Another embodiment of the invention involves
efficient storage and transmission of temperature data.
Because of the limited range of temperature measure-
ments taken within the human body, the range and res-
olution of stored temperature data can be adjusted so
that less storage space is needed and data can be trans-
mitted more efficiently. A non-linear range can also be
used so that different resolutions are used with different
temperatures.

Brief Description of the Drawings

[0012]

Fig. 1 is a system diagram of an implantable medical
device incorporating the invention.
Fig. 2 is a block diagram of a particular implementa-
tion of an internal temperature sensor.

Detailed Description

[0013] Fig. 1 shows a system diagram of an implant-
able medical device, in this case is a microprocessor-
based pacemaker with defibrillation and/or antitachycar-
dia pacing capability that incorporates the present inven-
tion. A microprocessor controller 10 communicates with
a system memory 12 via a bidirectional system bus.
Memory 12 may typically comprise a ROM for program
storage and a RAM for data storage. The overall opera-
tion of the device is controlled by a system program run-
ning from the memory 12. The microprocessor also has
a port for communicating with the telemetry interface 40
which in turn receives programming data from and trans-
mits telemetry data to an external programmer 70 by a
radio or other data link. The pacemaker has atrial sensing
and pacing channels comprising electrode 34, lead 33,
sensing amplifier 31, pulse generator 32, and an atrial
channel interface 30 which communicates bidirectionally
with a port of microprocessor 10. The ventricular sensing
and pacing channels similarly comprise electrode 24,
lead 23, sensing amplifier 21, pulse generator 22, and a
ventricular channel interface 20. For each channel, the
same lead and electrode are used for both sensing and
pacing. The channel interfaces include sampling circuitry
and an analog-to-digital converter for digitizing sensing
signal outputs from the sensing amplifiers and registers
which can be written to by the microprocessor in order
to control pacing. An exertion level sensor 90 is also pro-
vided for rate-adaptive pacing. The exertion level sensor
may measure, for example, respiratory rate, minute ven-
tilation, or body activity with an accelerometer. A shock
pulse generator 80 is also interfaced to the microproces-
sor for delivering defibrillation pulses to the heart via a
separate pair of electrodes 81a and 81b.
[0014] A temperature sensor 50 communicates with
the microprocessor via a sensor interface 51. The sensor
50 may be a resistive temperature detector driven by a
current source that converts temperature changes in the
patient’s body into electrical signals. The sensor 50 may
be incorporated into an external lead (e.g., an intrave-
nous lead) or may be internal to the housing of the device.
An example of such an internal sensor is described more
fully below. The sensor interface 51 includes sampling
circuitry for sampling the sensor output and an analog-
to-digital converter for digitizing the samples that are then
processed and stored by the microprocessor.
[0015] In accordance with the invention, the controller
10 is configured to store temperature measurements col-
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lected at specified regular intervals and/or collected when
triggered by sensed events or initiation of particular de-
vice activity. For example, temperature measurements
may be collected and stored at specified times on a daily
basis with an associated time stamp. Other physiological
measurements may also be simultaneously collected
and associated with a temperature measurement, includ-
ing measurements of heart rate, respiratory rate, minute
ventilation, or body activity. A temperature measurement
may also be triggered by other sensor activity such as
when a measured exertion level measurement reaches
a specified limit value or upon detection of a specified
cardiac rhythm.
[0016] One use of periodic temperature measure-
ments is to calculate a trend from the measurements in-
dicating temperature changes over a specified period of
time. The device can also be programmed to enable
trending for a combination of heart rate, accelerometer
measurements, respiratory rate, temperature, or other
such inputs. Besides varying which inputs to trend, and
the trending rate (e.g. fast/slow) can also be selectively
varied, and each of the trended inputs could be sampled
at an independent rate. For example, the heart rate could
be sampled once every 16 seconds while the tempera-
ture is only sampled once every 15 minutes. The fast
trending rate for the temperature could be once every 15
minutes and the slow trending rate could be once every
hour. This trending data could then be read from the de-
vice on a daily or weekly interval depending on the trend-
ing rate. Another option is to gather trending information
around some critical point in time. For example trending
data could be gathered only around cardiac events or
around patient activated times. Even if trending is not
programmed, the basal temperature can still be recorded
on a daily basis. This can be done by measuring the
temperature at set time (e.g. 3 am) or after the patient
activity is at a minimum (e.g. 2 hours at lower rate limit).
This basal temperature data could be kept for the last 30
days or other specified time period.
[0017] Temperature sensors can drift over time due to
component drift or such things as flicker noise. For ex-
ample, when a PG is first calibrated it may read 98.8 deg
as 98.7 degrees, and over time the error will vary. Over
the life of the product the temperature error could be as
much as a few degrees. As long as the error is known it
can be subtracted from the indicated measurement in
order to find the actual temperature. One method to do
this automatically is to take advantage of the consistent
average temperature of the human body. For example,
if over a week the average temperature measured is 97.0
degrees, it could be assumed that the error term is -1.8
degrees. All the temperature measurements for the pe-
riod can then be scaled up by 1.8 degrees. The temper-
ature sensor can also be calibrated by programming the
device with an actual temperature when measured by
other means.
[0018] Temperature data collected as described
above may be transmitted via the telemetry data link to

an external programmer. After the temperature data has
been transmitted, it can be further processed and graph-
ically displayed. The further processing could include any
of the following: adjusting temperature data to account
for drift error in the measurement (i.e. autocalibration),
comparing the temperature data to other previous data
to determine trends, combining temperature data with
device activity or other sensors, and plotting temperature
verses a daily cycle or monthly cycle.
[0019] The temperature sensor 50 may either be in-
corporated into an intravenous lead or located within a
housing for the sensor. The sensor may be of any con-
venient type such as a thermistor, resistive temperature
detector, or thermocouple. A particular embodiment of a
temperature sensing circuit internal to the device housing
utilizes the proportional-to-absolute-temperature (PTAT)
current typically generated by the device electronics. A
PTAT current is normally used to generate a reference
voltage with a bandgap reference voltage circuit, but also
provides a convenient way of measuring the device tem-
perature. Except when heat is being generated by the
device, the device temperature is equilibrated with the
body temperature so that the PTAT current varies with
body temperature. Fig. 2 is a block diagram of a possible
implementation of such a temperature sensor. A PTAT
current source 100 feeds into an oscillator 101 that gen-
erates a clock signal with a frequency proportional to the
IPTAT current. A counter 102 compares the oscillator
clock frequency to a stable timebase such as could be
generated by a crystal oscillator 103. The data out of the
counter 102 is then a number that is proportional to tem-
perature that is processed by circuitry 104 and which can
be transmitted to an external programmer display 106.
As described above, the temperature data may also be
processed with signals from other sensors 105.
[0020] Incorporating the temperature sensor within the
device housing means that the sensor is subject to heat-
ing caused by, for example, high currents when the de-
vice is delivering shock therapy or reforming the electro-
lytic capacitors used to deliver shock therapy. Temper-
ature measurements may therefore be prohibited from
being collected during such activity or within a specified
time window afterward. Alternatively, such temperature
measurements may be flagged accordingly.
[0021] Having a temperature sensor incorporated into
the device housing also allows monitoring of tempera-
tures before implantation such as when the device is be-
ing stored for long periods of time. During storage of the
device, for example, the temperature may be measured
once per hour with an alarm flag set if the temperature
ever leaves safe storage temperature limits. The flag can
be announced whenever the device is interrogated. Min-
imum and maximum storage temperatures can also be
logged. The device can also be configured to issue an
alarm if the present device temperature is not inside the
safe operational temperature limits. This can happen be-
cause the storage temperature limits are broader than
the operational temperature limits. If for example, the de-
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vice has been brought in from a very cold environment
(such as outside winter temperatures) and has not had
sufficient time to warm up, the device could be outside
of the operational temperature limits but still within safe
storage limits.
[0022] Another aspect of the invention involves the
manner in which temperature data is represented which
impacts both the required storage space and transmis-
sion bandwidth. One method of compressing the storage
space and transmission bandwidth of temperature data
is to assume a fixed offset or to use a nonlinear compres-
sion scheme. For example, if an 8 bit linear scale is used
to store temperature data, then the scale could be from
0 to 127.5 degrees with 0.5 degree resolution which is
too coarse a resolution. With 0.1 degree resolution, the
temperature range would only be 0.0 to 25.5 degrees,
which is too small. If a 90 degree offset were to be used,
the temperature range would become 90.0 to 115.5 de-
grees with a 0.1 degree resolution. This means that the
8 bit number represents the difference between 90 de-
grees and the actual temperature reading (e.g. a tem-
perature of 98 degrees would be represented as 180, so
90 + 180/10 = 98). This would yield good temperature
resolution over a limited range. The range and resolution
could be adjusted for recording different types of infor-
mation (e.g. -40 degree offset, 1 degree resolution as a
coarse temperature range). An example of a nonlinear
range would be to use a different resolution depending
on the temperature. For example temperatures between
-40 to 90 and 116 to 178 could have resolutions of 2
degree, and temperatures between 90 and 115.4 could
have resolutions of 0.2 degrees.
[0023] Although the invention has been described in
conjunction with the foregoing specific embodiment,
many alternatives, variations, and modifications will be
apparent to those of ordinary skill in the art. Such alter-
natives, variations, and modifications are intended to fall
within the scope of the following appended claims.

Claims

1. A medical device adapted for implantation into a pa-
tient, comprising:

a temperature sensor (50) for measuring tem-
perature within the patient’s body;
sampling circuitry and an analog-to-digital con-
verter for sampling and digitizing temperature
measurements; and
a controller for collecting and storing tempera-
ture measurements;

wherein the controller is configured to calibrate the
temperature sensor (50) by adjusting sensor meas-
urements by an amount equal to the difference be-
tween the average temperature measurement and
a nominal temperature assumed to be maintained

by the patient’s body.

2. The device of claim 1 wherein the controller is further
configured to store temperature measurements as
specified times on a daily basis with an associated
time stamp.

3. The device of claim 1 wherein the controller is further
configured to store temperature measurements at
specified intervals and calculate a trend from the
measurements indicating temperature changes over
a specified period of time.

4. The device of claim 1 further comprising a sensing
channel for sensing cardiac electrical activity and
wherein the controller is configured to measure heart
rate and associate a temperature measurement with
a simultaneously measured heart rate.

5. The device of claim 1 further comprising an exertion
level sensor (90) for measuring an exertion level and
wherein the controller is configured to associate a
temperature measurement with a simultaneously
measured exertion level.

6. The device of claim 5 wherein the exertion level sen-
sor is selected from a group consisting of a minute
ventilation sensor, respiratory rate sensor, and a
body activity sensor.

7. The device of claim 5 wherein the controller is con-
figured to trigger a temperature measurement when
a measured exertion level measurement reaches a
specified limit value.

8. The device of claim 4 wherein the controller is con-
figured to detect particular cardiac rhythms and to
trigger a temperature measurement upon detection
of a specified cardiac rhythm.

9. The device of claim 1 wherein the controller is con-
figured to store the temperature data with a variable
resolution depending upon the temperature.

10. The device of claim 1 further comprising a housing
for the device and wherein the temperature sensor
is located within the housing.

11. The device of claim 10 wherein the temperature sen-
sor utilizes a proportional-to-absolute-temperature
current source to generate a temperature signal.

12. A method for operating an implantable medical de-
vice, comprising:

measuring temperature within a patient’s body
with a temperature sensor (50);
sampling, digitizing, collecting and storing tem-
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perature measurements;
computing an average temperature measure-
ment from the stored measurements; and,
calibrating the temperature sensor by adjusting
sensor measurements by an amount equal to
the difference between an average temperature
measurement and a nominal temperature as-
sumed to be maintained by the patient’s body.

13. The method of claim 12 further comprising storing
temperature measurements as specified times on a
daily basis with an associated time stamp.

14. The method of claim 12 further comprising storing
temperature measurements at specified intervals
and calculating a trend from the measurements in-
dicating temperature changes over a specified peri-
od of time.

15. The method of claim 12 further comprising sensing
cardiac electrical activity, measuring heart rate, and
associating a temperature measurement with a si-
multaneously measured heart rate.

16. The method of claim 12 further comprising transmit-
ting temperature measurements to an external pro-
grammer.

17. The method of claim 12 further comprising measur-
ing an exertion level and associating a temperature
measurement with a simultaneously measured ex-
ertion level.

Patentansprüche

1. Medizinische Vorrichtung, die für eine Implantation
in einen Patienten geeignet ist, umfassend:

einen Temperatursensor (50) zur Temperatur-
messung im Körper des Patienten;
eine Abtastschaltungsanordnung und einen
Analog-Digital-Umsetzer zum Abtasten und Di-
gitalisieren von Temperaturmeßgrößen; und
eine Steuereinrichtung zum Sammeln und Spei-
chern von Temperaturmeßgrößen;

wobei die Steuereinrichtung dafür konfiguriert ist,
den Temperatursensor (50) zu kalibrieren, indem
Sensormeßgrößen um einen Betrag reguliert wer-
den, der gleich der Differenz zwischen der durch-
schnittlichen Temperaturmeßgröße und einer Nenn-
temperatur ist, von der angenommen wird, daß der
Körper des Patienten sie beibehält.

2. Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung ferner dafür konfiguriert ist, Temperatur-
meßgrößen tageweise als vorgegebene Zeiten mit

einem zugeordneten Zeitstempel zu speichern.

3. Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung ferner dafür konfiguriert ist, Temperatur-
meßgrößen in vorgegebenen Intervallen zu spei-
chern und eine Tendenz aus den Meßgrößen zu be-
rechnen, wobei Temperaturänderungen über eine
vorgegebene Zeitperiode angezeigt werden.

4. Vorrichtung nach Anspruch 1, ferner umfassend: ei-
nen Erfassungskanal zur Erfassung von elektrischer
Herzaktivität, und wobei die Steuereinrichtung dafür
konfiguriert ist, eine Herzfrequenz zu messen und
eine Temperaturmeßgröße einer gleichzeitig ge-
messenen Herzfrequenz zuzuordnen.

5. Vorrichtung nach Anspruch 1, ferner umfassend: ei-
nen Belastungsgradsensor (90) zur Messung eines
Belastungsgrads, und wobei die Steuereinrichtung
dafür konfiguriert ist, eine Temperaturmeßgröße ei-
nem gleichzeitig gemessenen Belastungsgrad zu-
zuordnen.

6. Vorrichtung nach Anspruch 5, wobei der Belastungs-
gradsensor aus einer Gruppe gewählt ist, die aus
einem Atemminutenvolumensensor, einem Atem-
frequenzsensor und einem Körperaktivitätssensor
besteht.

7. Vorrichtung nach Anspruch 5, wobei die Steuerein-
richtung dafür konfiguriert ist, eine Temperaturmes-
sung auszulösen, wenn eine gemessene Bela-
stungsgrad-Meßgröße einen vorgegebenen Grenz-
wert erreicht.

8. Vorrichtung nach Anspruch 4, wobei die Steuerein-
richtung dafür konfiguriert ist, bestimmte Herzrhyth-
men zu detektieren und bei Detektion eines vorge-
gebenen Herzrhythmus eine Temperaturmessung
auszulösen.

9. Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung dafür konfiguriert ist, die Temperaturdaten
mit einer variablen Auflösung in Abhängigkeit von
der Temperatur zu speichern.

10. Vorrichtung nach Anspruch 1, ferner umfassend: ein
Gehäuse für die Vorrichtung, und wobei sich der
Temperatursensor in dem Gehäuse befindet.

11. Vorrichtung nach Anspruch 10, wobei der Tempera-
tursensor eine zur absoluten Temperatur proportio-
nale Stromquelle nutzt, um ein Temperatursignal zu
erzeugen.

12. Verfahren zum Betreiben einer implantierbaren me-
dizinischen Vorrichtung, die folgenden Schritte um-
fassend:

9 10 
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Messen einer Temperatur im Körper eines Pa-
tienten mit einem Temperatursensor (50);
Abtasten, Digitalisieren, Sammeln und Spei-
chern von Temperaturmeßgrößen;
Berechnen einer durchschnittlichen Tempera-
turmeßgröße aus den gespeicherten Meßgrö-
ßen; und
Kalibrieren des Temperatursensors, indem
Sensormeßgrößen um einen Betrag reguliert
werden, der gleich der Differenz zwischen einer
durchschnittlichen Temperaturmeßgröße und
einer Nenntemperatur ist, von der angenommen
wird, daß der Körper des Patienten sie beibe-
hält.

13. Verfahren nach Anspruch 12, ferner den folgenden
Schritt umfassend: Speichern von
Temperaturmeßgrößen tageweise als vorgegebene
Zeiten mit einem zugeordneten Zeitstempel.

14. Verfahren nach Anspruch 12, ferner die folgenden
Schritte umfassend: Speichern von Temperatur-
meßgrößen in vorgegebenen Intervallen und Be-
rechnen einer Tendenz aus den Meßgrößen, wobei
Temperaturänderungen über eine vorgegebene
Zeitperiode angezeigt werden.

15. Verfahren nach Anspruch 12, ferner die folgenden
Schritte umfassend: Erfassen von elektrischer Herz-
aktivität, Messen einer Herzfrequenz und Zuordnen
einer Temperaturmeßgröße zu einer gleichzeitig ge-
messenen Herzfrequenz.

16. Verfahren nach Anspruch 12, ferner den folgenden
Schritt umfassend: Übertragen von Temperatur-
meßgrößen an eine externe Programmiereinrich-
tung.

17. Verfahren nach Anspruch 12, ferner den folgenden
Schritt umfassend: Messen eines Belastungsgrads
und Zuordnen einer Temperaturmeßgröße zu einem
gleichzeitig gemessenen Belastungsgrad.

Revendications

1. Dispositif médical adapté pour être implanté chez un
patient, comprenant:

un capteur de température (50) pour mesurer la
température dans l’organisme du patient ;
un circuit d’échantillonnage et un convertisseur
analogique-numérique pour échantillonner et
numériser les mesures de température ; et
un dispositif de commande pour collecter et en-
registrer les mesures de température ;
le dispositif de commande étant configuré de
sorte à calibrer le capteur de température (50)

en ajustant les mesures du capteur par une va-
leur égale à la différence entre la mesure de
température moyenne et une température no-
minale supposée être maintenue dans l’organis-
me du patient.

2. Dispositif selon la revendication 1, dans lequel le dis-
positif de commande est en outre configuré de sorte
à enregistrer les mesures de température à des mo-
ments spécifiés sur une base journalière, avec un
horodatage.

3. Dispositif selon la revendication 1, dans lequel le dis-
positif de commande est en outre configuré de sorte
à enregistrer les mesures de température à des in-
tervalles spécifiés et à calculer à partir des mesures
une tendance indiquant des changements de tem-
pérature pendant une période de temps spécifiée.

4. Dispositif selon la revendication 1, comprenant en
outre un canal de détection pour détecter l’activité
cardiaque électrique, le dispositif de commande
étant configuré de sorte à mesurer la fréquence car-
diaque et à associer une mesure de température à
une fréquence cardiaque mesurée de manière si-
multanée.

5. Dispositif selon la revendication 1, comprenant en
outre un capteur de niveau d’effort (90) pour mesurer
un niveau d’effort, le dispositif de commande étant
configuré de sorte à associer une mesure de tem-
pérature à un niveau d’effort mesuré de manière si-
multanée.

6. Dispositif selon la revendication 5, dans lequel le
capteur de niveau d’effort est sélectionné dans un
groupe constitué par un capteur de ventilation par
minute, un capteur de fréquence respiratoire et un
capteur d’activité physique.

7. Dispositif selon la revendication 5, dans lequel le dis-
positif de commande est configuré de sorte à dé-
clencher une mesure de température lorsqu’une me-
sure de niveau d’effort mesurée atteint une valeur
limite spécifiée.

8. Dispositif selon la revendication 4, dans lequel le dis-
positif de commande est configuré de sorte à détec-
ter des rythmes cardiaques particuliers et à déclen-
cher une mesure de température lors de la détection
d’un rythme cardiaque spécifié.

9. Dispositif selon la revendication 1, dans lequel le dis-
positif de commande est configuré de sorte à enre-
gistrer les données de température avec une réso-
lution variable dépendant de la température.

10. Dispositif selon la revendication 1, comprenant en
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outre un boîtier pour le dispositif, le capteur de tem-
pérature étant logé dans le boîtier.

11. Dispositif selon la revendication 10, dans lequel le
capteur de température utilise une source de courant
proportionnel à la température absolue pour produi-
re un signal de température.

12. Procédé d’actionnement d’un dispositif médical im-
plantable, comprenant les étapes ci-dessus :

mesure de la température dans l’organisme d’un
patient par un capteur de température (50) ;
échantillonnage, numérisation, collecte et enre-
gistrement des mesures de température ;
calcul d’une mesure de température moyenne
sur la base des mesures enregistrées ; et
calibrage du capteur de température en ajustant
les mesures du capteur par une valeur égale à
la différence entre une mesure de température
moyenne et une température nominale suppo-
sée être maintenue dans l’organisme du patient.

13. Procédé selon la revendication 12, comprenant en
outre l’étape d’enregistrement des mesures de tem-
pérature à des moments spécifiés sur une base jour-
nalière avec un horodatage associé.

14. Procédé selon la revendication 12, comprenant en
outre les étapes d’enregistrement des mesures de
température à des intervalles spécifiés et de calcul,
sur la base des mesures, d’une tendance indiquant
des changements de température pendant une pé-
riode de temps spécifiée.

15. Procédé selon la revendication 12, comprenant en
outre les étapes de détection d’activité cardiaque
électrique, de mesure de fréquence cardiaque et
d’association d’une mesure de température à une
fréquence cardiaque mesurée de manière simulta-
née.

16. Procédé selon la revendication 12, comprenant en
outre l’étape de transmission des mesures de tem-
pérature à un programmateur externe.

17. Procédé selon la revendication 12, comprenant en
outre les étapes de mesure d’un niveau d’effort et
d’association d’une mesure de température à un ni-
veau d’effort mesuré de manière simultanée.
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