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(57) Abstract: The invention concerns an implantable heart monitoring and stimulating device comprising a control circuit and
a memory. The control circuit is adapted to receive signals for detecting cardiac events of the right and left ventricles of a heart.
€7 The control circuit is also adapted to transmit stimulation pulses to said right and left ventricles. Furthermore, the control circuit is
arranged to at least enable the following:a) determine the time, within a heart cycle, between a first event related to the right ventricle
and a second event related to the left ventricle, or vice versa, b) store the determined time in said memory,wherein said control circuit
is arranged to perform steps a) and b) at a plurality of occasions and to store the corresponding determined times in said memory.
The invention also concerns a system including such a device as well as a use of this system.
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A heart monitoring and stimulating device, a system including
such a device and use of the system

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to an implantable heart monitoring
and stimulating device comprising a control circuit and a memory
connected to said control circuit. The control circuit is adapted to be
connected to at least a first and a second sensing member. The first
sensing member is adapted for sensing cardiac events related to
the right ventricle of the heart and the second sensing member is
adapted for sensing cardiac events related to the left ventricle of
the heart. The control circuit is arranged to be able to receive sig-
nals from said first and second sensing members such that cardiac
events of said right and left ventricles are detectable by the control
circuit. The control circuit is also adapted to be connected to at
least a first and a second stimulation member. The first stimulation
member is adapted for electrically stimulating the right ventricle of
the heart and the second stimulation member is adapted for electri-
cally stimulating the left ventricle of the heart. The control circuit is
arranged to be able to transmit stimulation pulses to said first and
second stimulation members in order to stimulate said right and left
ventricles. ‘

The invention also relates to a system including such a device and
to the use of the system. The device may be used to monitor the
performance of a heart of a human or animal being as well as to
stimulate said heart.
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2. Description of the prior art

A device of the above described kind is known in the art. Several
different implantable devices for monitoring and stimulating a heart
are known. The devices are normally able to sense the electrical
activity of the heart. It is also known to sense other physiological
parameters, such as blood pressure, oxygen level etc. Some de-
vices are also able to sense the activity level of the human or ani-
mal being into which the device is implanted. With such a device it
is thus for example possible to detect whether the person or animal
in question is exercising or resting. Some implantable devices are
able to deliver stimulation pulses to both the left and right ventricles
of the heart, and sometimes also to the left and right atria.

US-A-5 720 768 describes different possible electrode positions in
order to stimulate or sense the different chambers of the heart.

US-A-6 070 100 describes that electrodes may be positioned in
both the left and the right atrium as well as in the left and the right
ventricles.

US-A-5 213 098 describes a cardiac stimulator with an oxygen satu-
ration sensor positioned in the coronary sinus of the heart. This de-
vice is also able to sense the blood pressure and the electrical ac-
tivity of the heart.

US-A-5 199 428 describes a device for detecting myocardial ische-
mia. A pH sensor or an oxygen saturation sensor may be positioned
in the coronary sinus.

US-A-6 236 873 B1 describes an electrochemical sensor for meas-
uring the oxygen content in blood.

US-A-4 202 339 describes a sensor for measuring the oxygen satu-
ration level in blood.
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US-A-4 453 537 describes a device for sensing, inter alia, the car-
bon dioxide content in the blood.

US-A-5 582 170 describes a fibre optic sensor for sensing the nitric
oxide content in blood.

It is also known to communicate with an implanted heart monitor-
ing/stimulating device in a wireless manner, i.e. with the help of so-
called telemetry. This can be done by inductive communication or
via radio waves. With the help of telemetry it is thus for example
possible to obtain information about the status of an implanted de-
vice. It is also known to input new information into the device with
the help of such telemetry.

SUMMARY OF THE INVENTION

An object of the invention is to provide an implantable heart moni-
toring and stimulating device of the kind described in the first para-
graph above and in which the change in the heart condition can be
monitored in a suitable manner. A further object is to provide such a
device in which the condition of the heart of a patient who suffers
from cardiomyopathy can be monitored. A still further object is to
provide such a device in which the condition of the heart of a pa-
tient suffering from a bundle branch block can be monitored in an
efficient manner. Still another object is to prov‘ide such a device in
which the monitored result concerning the heart condition is easy to
understand for, for example, a physician.

The above objects are achieved by an implantable heart monitoring

device of the kind described in the first paragraph above, but

wherein said control circuit also is arranged to at least enable the
following:

a) determine the time, within a heart cycle, between a first event
related to the right ventricle and a second event related to the
left ventricle, or vice versa,

b)  store the determined time in said memory,
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wherein said control circuit is arranged to perform steps a) and b) at
a plurality of occasions and to store the corresponding determined
times in said memory.

By determining said times and storing the times in the memory, the
memory contains information concerning the heart condition at the
different occasions. This information may then be used to analyse
how the heart condition has changed with time. The invention is for
example useful in connection with a patient suffering from a dilated
cardiomyopathy. In particular, a left bundle branch block can in
many cases lead to a dilated cardiomyopathy. Thereby the patient’s
left ventricle will be enlarged. This will affect the cardiac perform-
ance of the patient. The enlargement of the left ventricle may lead
to a slower contraction of the left ventricle. This makes the burden
on the left ventricle higher, which may lead to a further enlargement
of this ventricle. The underlying cause of this condition, for example
caused by a left bundle branch block, is that the left and right ven-
tricles are not synchronised with each other. The synchronisation
may be improved by using an implanted biventricular pacemaker.
When the heart condition is improved, such that the left and right
ventricles will be more synchronised, the size of the left ventricle is
likely to decrease. This may improve the conduction properties of
the heart. The delay between events of the right and left ventricles
will therefore become smaller. With the present invention it is
therefore possible to analyse whether the heart condition improves
or gets worse with regard to the mention condition.

It may be noted that at each occasion, the mentioned time may be
determined once and stored. It is also possible that the mentioned
time is determined several times at the mentioned occasion and
that a relationship between the different determined times (for ex-
ample an average value of the determined times) at the occasion is
stored in the memory. '

According to one preferred embodiment of the invention, the men-
tioned first event is a sensed R-wave of one ventricle and the sec-
ond event is a corresponding sensed R-wave in the other ventricle
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of the heart. The control circuit is arranged such that no stimulation
pulses are delivered to the stimulation members at least for the
heart cycles when said time is determined between the sensed R-
waves.

According to another embodiment, the control circuit is arranged
such that the first event is the delivery of a stimulation pulse to one
ventricle and such that the second event is a sensed R-wave in the
other ventricle. The control circuit is hereby arranged such that no
stimulation pulse is delivered to the ventricle in which the R-wave is
sensed, at least for the heart cycle when the time is determined.

It should be noted that the above described manners of determining
the time may also be combined such that both the time between two
R-waves and the time between a stimulation pulse and the R-wave
are determined.

All these determined times relate to how much delay there is be-
tween events in the left and the right ventricles. Therefore, by
monitoring how these times differ between the different occasions,
the change of the heart condition may be monitored.

According to a further embodiment, the control circuit is arranged
also to sense the activity level of a human or animal being in which
the device is implanted. The control circuit is hereby arranged to
choose said occasions to carry out the determination of the time
when the activity level is of a predetermined level or within a pre-
determined range. Preferably, the activity level during said occa-
sions implies a low level of activity. The determination of the time
may for example be carried out when the human or animal being is
asleep. By always determining said times at approximately the
same level of activity, an accurate indication of the change of the
heart condition is obtained.

The control circuit may for example be arranged such that the time
or times are determined at least once a month, preferably at least
once a week. The control circuit is preferably arranged such that
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the time or times are not determined too often, for example not
more often than each hour or preferably not more often than once a
day. With such intervals between said occasions, a sufficient indi-
cation of the change of the heart condition is obtained without using
too much space is said memory. It should however be noted that it
is of course possible that the time or times are determined more
often than once each hour.

According to another preferred embodiment, the device and the
control circuit can be arranged to detect at least one pacing or
physiological parameter such as the pacing rate, blood pressure,
oxygen content in the blood, metabolic substance in the blood or
the activity level of the human or animal being in which the device
is implanted, wherein the control circuit is arranged to determine
said times at different values of said parameter. The times may thus
be determined for example at a higher pacing rate and at a lower
pacing rate. The different determined values may be useful in fur-
ther analysing the heart condition. Similar determination may be
done for other pacing or physiological parameters.

According to another aspect of the invention, the invention provides
an implantable heart monitoring and stimulating system comprising
a device according to any of the above embodiments and a first and
a second lead connected to the device. The first sensing member is
thereby arranged on the first lead and the second sensing member
is arranged on the second lead. Preferably, also the first stimulation
member is arranged on the first lead and the second stimulation
member is arranged on the second lead. According to one preferred
embodiment, the same member may be used for the first sensing
member and the first stimulation member. Similarly, the same
member may be used for the second stimulation member and the
second sensing member. Such a device may thus be implanted in a
human or animal being. With such a device the above mentioned
advantages are achieved.

According to another aspect, the invention concerns a use of such a
system. According to this use, the system is implanted in a human
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or animal being and the first sensing member is positioned in or at
the right ventricle of the heart of said human or animal being
wherein the second sensing member is positioned in or at the left
ventricle of said heart. This use thus provides an advantageous
manner of using the system.

According to a preferred manner of using the system, the values of
the determined times stored in the memory are transferred to an
external apparatus which does not form part of the implanted sys-
tem. For example, the determined values may be transferred by te-
lemetry, such as is known to a person skilled in the art. With the
help of the external apparatus, it is thereby possible to analyse the
stored values in order to find out how the heart condition has
changed with time.

According to a preferred use, a graph which represents the change
of the heart condition of said human or animal being is produced.
The system is particularly useful in order to monitor the change of
the heart condition for a human or animal being suffering from car-
diomyopathy, for example caused by a bundle branch block.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig 1 shows schematically a heart monitoring system with a

heart monitoring device connected to leads with sensing
and stimulation members positioned in a heart.

Fig 2 shows schematically on a time scale sensed R-waves in
the two ventricles of a heart.
Fig 3 shows schematically on a time scale a delivered stimu-

lation pulse to the right ventricle and a sensed R-wave
of the left ventricle.

Fig 4 shows schematically on a time scale a stimulation pulse
delivered to the left ventricle and a sensed R-wave of
the right ventricle.

Fig 5 shows schematically a flow chart of the function of a
heart monitoring system according to an embodiment of
the invention as well as the use of such a system.
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Fig 6 shows schematically how a time determined at different
occasions may change with time.

DESCRIPTION OF PREFERRED EMBODIMENTS

Fig 1 shows schematically an implantable heart monitoring and
stimulating system according to the invention. This system includes
an implantable heart monitoring and stimulation device 10 accord-
ing to the invention. The device 10 comprises a housing 12. Inside
the housing 12 a control circuit 14 is arranged. The device 10 may
constitute a pacemaker which is also able to detect electrical sig-
nals from a heart. Since such a device is well known to a person
skilled in the art, the details of this device will not be described
more closely here. The device comprises a connector portion 16.
Different leads 20, 30, 40 may be connected to the control circuit 14
via the connector portion 16. The device comprises a memory 15
connected to the control circuit 14. In said memory 15 data may be
stored. Furthermore, the device 10 may include an activity sensor
18 in order to enable the sensing of the activity level of a living be-
ing into which the device 10 is implanted.

The device 10 may also be arranged to sense different physiologi-
cal parameters, such as the blood pressure, the oxygen content in
the blood, metabolic substances in the blood or other physiological
parameters. Such parameters may be sensed by sensor means
connected to the device 10. The sensor means may for example be
arranged on one of the leads 20, 30, 40. One such sensor means is
indicated by 23.

Fig 1 thus shows three leads 20, 30, 40 connected to the device 10.
The number of the leads may be more or less than three. The first
lead 20 includes a first sensing member 21, 22. In this case the
sensing member 21, 22 includes two electrode surfaces 21 and 22.
The electrode member 21 may be called tip electrode and the elec-
trode member 22 may be called ring electrode. The electrode sur-
faces 21, 22 are thus arranged as bipolar electrodes. However, it is
also possible that the device 10 is connected to unipolar electrodes.
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In such an arrangement, the housing 12 usually functions as a sec-
ond electrode. Devices with unipolar and bipolar electrodes are well
known to a person skilled in the art and will therefore not be de-
scribed more closely here.

According to a preferred embodiment, the first sensing member 21,
22 also fulfils the function of a first stimulation member 21, 22. This
member 21, 22 may thus be used to deliver stimulation pulses as
well as to detect the electrical activity of the heart.

Fig 1 shows schematically a heart with a right atrium RA, a right
ventricle RV, a left atrium LA and a left ventricle LV. The first lead
20 is introduced such that the first sensing and stimulation member
21, 22 is positioned in the right ventricle RV.

A second lead 30 includes a second sensing member 31, 32. This
member 31, 32 may also function as a second stimulation member
31, 32. The second sensing and stimulation member 31, 32 is ar-
ranged such that it can sense and stimulate the left ventricle LV of
the heart. The second lead 30 may for example be introduced via
the right atrium into the coronary sinus such that the member 31, 32
is positioned in the middle or great cardiac vein. How to introduce
the second lead 30 in this manner is known to a person skilled in
the art as indicated in some of the above mentioned documents.

Fig 1 also shows a third lead 40 with a sensing and stimulation
member 41, 42 positioned in the right atrium RA.

The different leads 20, 30, 40 of course comprise conductors (not
shown) in order to conduct signals between the device 10 and the
sensing and stimulation members 21, 22, 23, 31, 32, 41, 42. The
device 10 together with attached leads 20, 30, 40 thus constitute a
system according to the invention.

According to the invention, the control circuit 14 is thus adapted to,
via the first sensing member 21, 22, sense cardiac events related to
the right ventricle RV. Furthermore, the control circuit is arranged
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to, via the second sensing member 31, 32, sense cardiac eventis

related to the left ventricle LV. Furthermore, the control circuit 14 is

adapted to deliver stimulation pulses to the first 21, 22 and second

31, 32 stimulation members in order to stimulate the right RV and

left LV ventricle, respectively. The control circuit 14 is also arranged

to enable the following:

a) determine the time T1, T2, T3, within a heart cycle, between a
first event related to the right ventricle RV and a second event
related to the left ventricle LV, or vice versa,

b) store the determined time T1, T2, T3 in the memory 15,

c)  wherein the control circuit 14 is arranged to perform the steps
a) and b) at a plurality of occasions and to store the corre-
sponding determined times T1, T2, T3 in said memory 15.

With reference to Fig 2, 3 and 4 it will now be explained what said
events may signify. The upper graph in each of these figures relates
to the right ventricle and the lower graph relates to the left ventricle.
These graphs are shown on a time scale t in order to see when the
different events occur in time.

Fig 2 shows a detected R-wave RR of the right ventricle RV. This
wave RR may thus be detected with a help of the first sensing
member 21, 22. Fig 2 also shows a detected R-wave RL of the left
ventricle LV. This wave RL may thus be detected by the second
sensing member 31, 32. The time between the waves RR and RL is
indicated by T1. In a healthy heart the time T1 is often less than
20ms. The time T1 in a healthy heart depends, inter alia, on where
in relation to the ventricles the sensing is done. However, in for ex-
ample a heart suffering from a bundle branch block, the time T1 is
essentially longer. The occurrence of each wave RR and RL may be
defined in different manners. It is for example possible to determine
the time between the peaks of each wave RR and RL. Another pos-
sibility is for example to detect the maximum negative derivative of
each wave RR, RL. The point of the maximum negative derivative of
the wave RR is indicated by 50. The point of the maximum negative
derivative of the wave RL is indicated by 52. According to an em-
bodiment of the invention, the control circuit 14 is thus arranged o
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determine the time T1 and to store this time T1 in the memory 15.
The control circuit 14 is arranged to carry out different determina-
tions of T1 at different occasions and to store the different deter-
mined values of T1 in the memory 15. It is thereby possible to see
how T1 has changed over time. During the heart cycles when T1 is
determined, the control circuit 14 is arranged such that no stimula-
tion pulses are delivered to the first 21, 22 and second 31, 32
stimulation members.

The upper graph of Fig 3 shows a stimulation pulse VR delivered to
the right ventricle RV with the help of the first stimulation member
21, 22. The lower graph in Fig 3 shows a detected R-wave RL of
the left ventricle LV. This wave RL may thus be detected by the
second sensing member 31, 32. The control circuit 14 is arranged
to determine the time T2 between the stimulation pulse VR and the
R-wave RL. Also in this case the occurrence of the R-wave RL may
be defined in different manners, for example as the maximum posi-
tive or negative derivative. Since the stimulation pulse VR is deliv-
ered by the control circuit 14, the delivery of this pulse VR may trig-
ger a time counter to start measuring the time T2. The occurrence
of the R-wave RL then determines the end of the time interval T2.
The control circuit 14 is arranged such that during the heart cycles
when the time T2 is determined, no stimulation pulse is delivered to
the left ventricle LV, i.e. no stimulation pulse is delivered to the
second stimulation member 31, 32. The control circuit 14 is ar-
ranged to determine the time T2 at different occasions and to store
the determined values of T2 in the memory 15.

The lower graph in Fig 4 shows a stimulation pulse VL delivered to
the left ventricle LV with the help of the second stimulation member
31, 32. The upper graph in this figure shows a detected R-wave RR
originating from the right ventricle RV. This wave RR may thus be
detected by the first sensing member 21, 22. The control circuit 14
is arranged to determine the time T3 between the delivered stimu-
lation pulse VL and the sensed R-wave RR. This can be done in an
analogous manner to that which has been described above. The
control circuit 14 is arranged such that no stimulation pulse is deliv-
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ered to the right ventricle RV during the heart cycles when the time
T3 is determined. The control circuit 14 is arranged such that the
time T3 is determined at different occasions and the different values
of T3 are stored in the memory 15.

According to the invention, at each occasion one of the values T1,
T2, T3 or any two of the values T1, T2, T3 are determined. Accord-
ing to one embodiment of the invention, the control circuit 14 is ar-
ranged such that at each occasion all three times T1, T2, T3 in ac-
cordance with the above are determined. It may be noted that the
mentioned “occasion” thus may comprise a short time span within
which the different values T1, T2, T3 are being determined. It may
also be noted that it is possible that at each “occasion” several
measures of the time in question (for example T1) are done and
that an average value of these measures is stored as the deter-
mined time T1. In case two or more of the values T1, T2 and T3 are
being determined at an occasion, it is possible to store each deter-
mined value T1, T2, T3 separately from each other in the memory
15. Alternatively, it is also possible to store a combination (for ex-
ample an average value) of these values T1, T2 and T3 in the
memory 15.

According to a preferred embodiment, the control circuit 14 is ar-
ranged such that is receives an indication of the activity level of the
human or animal being into which the device 10 is implanted. The
control circuit 14 may hereby be arranged to choose said occa-
sions, at which the times T1, T2, T3 are determined, when the ac-
tivity level is at a predetermined level or with a predetermined
range, preferably at a low level of activity. Since all the different oc-
casions are chosen at approximately the same level or activity, a
better comparison of the different determined times can be done.
The occasions may for example be chosen when the human or ani-
mal being in question is asleep.

The control circuit 14 is preferably arranged such that the occasions
occur (i.e. the times are determined and stored) at regular intervals.
For example, this can be done at least once a month, preferably at
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least once a week. In order to save space in the memory 15, the
occasions should not occur too frequently. For example not more
often than each hour, and preferably not more often than each day.
The determination of the times may thus for example be done once
a day or once a week. It is of course within the scope of the inven-
tion that said occasions can occur more often than each hour.

According to one embodiment, the control circuit 14 is arranged to
detect at least one pacing parameter or physiological parameter, for
example the pacing rate, blood pressure, the oxygen content in the
blood or the content of a metabolic substance in the blood or the
above mentioned activity level of the human or animal being into
which the device is implanted. According to this embodiment, the
control circuit 14 is arranged to determine the time T1, T2, T3 at
different values of the detected parameter and to store these times
and measured values in the memory 15. When analysing the con-
tent in the memory 15, it may thereby be seen how the determined
times T1, T2, T3 vary in dependence on the mentioned parameter.

As described above, the invention also concerns an implantable
heart monitoring and stimulating system including the device 10 and
at least a first 20 and a second 30 lead. The invention also con-
cerns the use of such a system. With reference to Fig 5, a use of
this system will now be described. At the same time, the function of
the device 10 is clear from Fig 5. According to this use, the device
10 is implanted in a human or animal being and the first sens-
ing/stimulation member 21, 22 is positioned in or at the right ventri-
cle RV. The second sensing/stimulation member 31, 32 is posi-
tioned in or at the left ventricle LV. As explained above, this mem-
ber 31, 32 may for example be positioned in the middle or great
cardiac vein. The control circuit 14 is arranged such that it is able to
deliver stimulation pulses to the right RV and left LV ventricles.
Furthermore, at a certain occasion, the time T1 between RR and RL
is determined and stored in the memory 15. As mentioned above,
no stimulation pulses are delivered during the heart cycles when T1
is being determined. Moreover, according to a preferred embodi-
ment also the time T2 between VR and RL is determined and stored
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in the memory 15 in accordance with the above description. Fur-
thermore, the time T3 between VL and RR is determined and stored
in the manner described above.

According to one embodiment, the control circuit 14 may be ar-
ranged for processing the measured times T1, T2, T3, for example
in order to form a combined or average value as explained above
and to store this value in the memory 15. When the measurements
at one occasion have been carried out, the device 10 is normally
set to deliver stimulation pulses to the left LV and right RV ventri-
cles. At a later occasion, the times T1, T2, T3 are determined again
in accordance with what has been described above.

When the loop shown in Fig 5 has been performed a number of
times, the information stored in the memory 15 is transferred to an
external apparatus, for example to a computer, which does not form
part of the implanted system. This transfer may for example be
done in connection with a medical check-up, for example once
every half year or once a year. The result is analysed in order to
see how the heart condition has changed with time. For example, it
is possible to form a graph which shows how the determined time
varies between the different occasions. Fig 6 shows schematically
such a graph. The Y-axis here shows the conduction delay CD be-
tween the right RV and left LV ventricles. This conduction delay CD
may be represented by either T1, T2 or T3 or by a value which is a
combination of these times. The X-axis shows the time. The shown
time may for example cover half a year or a year. The graph thus
shows whether the conduction between the two ventricles has im-
proved or has gotten worse. In the iliustrated example the conduc-
tion delay CD has become shorter, which indicates that the heart
condition has improved.

The invention is particularly useful in order to monitor the change of
the heart condition for a human or animal being, when said being
suffers from cardiomyopathy. In particular, when said being suffers
from a bundle branch block, primarily a left bundle branch block, the
invention is particularly useful. When the being in question suffers
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from such a block, the electrical signals in the heart are not con-
ducted in the normal manner but are transferred via the heart tissue
between the ventricles. As explained above, the conduction delay
CD between the ventricles here depends, inter alia, on whether the
left ventricle LV has been enlarged or not. By monitoring the deter-
mined times T1, T2, T3, an indication of the delay in the conduction
of the signals between the ventricles is thus obtained. It is thereby
possible to monitor how the heart condition changes with time.

The invention is not limited to the described embodiments but may
be varied and modified within the scope of the following claims.
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Claims
1. An implantable heart monitoring and stimulating device (10)
comprising:

a control circuit (14),

a memory (15) connected to said control circuit (14),

said control circuit (14) being adapted to be connected to at
least a first (21, 22) and a second (31, 32) sensing member, the
first sensing member (21, 22) being adapted for sensing cardiac
events related to the right ventricle (RV) of the heart and the sec-
ond sensing member (31, 32) being adapted for sensing cardiac
events related to the left ventricle (LV) of the heart, wherein the
control circuit (14) is arranged to be able to receive signals from
said first (21, 22) and second (31, 32) sensing members such that
cardiac events of said right (RV) and left (LV) ventricles are detect-

able by said control circuit (14),
said control circuit (14) also being adapted to be connected to

at least a first (21, 22) and a second (31, 32) stimulation member,

the first stimulation member (21, 22) being adapted for electrically
stimulating the right ventricle (RV) of the heart and the second
stimulation member (31, 32) being adapted for electrically stimulat-
ing the left ventricle (LV) of the heart, wherein the control circuit

(14) is arranged to be able to transmit stimulation pulses to said

first (21, 22) and second (31, 32) stimulation members in order to

stimulate said right (RV) and left (LV) ventricles,
said control circuit (14) also being arranged to at least enable
the following:

a) determine the time (T1, T2, T3), within a heart cycle, between
a first event related to the right ventricle (RV) and a second
event related to the left ventricle (LV), or vice versa,

c) store the determined time (T1, T2, T3) in said memory (15),

c) wherein said control circuit (14) is arranged to perform steps
a) and b) at a plurality of occasions and to store the corre-
sponding determined times (T1, T2, T3) in said memory (15).
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2. An implantable heart monitoring and stimulating device (10)
according to claim 1, wherein said first event is the occurrence of
an R-wave (RR) sensed by said first sensing member (21, 22) and
said second event is the occurrence of an R-wave (RL) sensed by
said second sensing member (31, 32), or vice versa, wherein said
control circuit (14) is arranged such that no stimulation pulses are
delivered to said first (21, 22) and second (31, 32) stimulation
members at least for the heart cycles when said time (T1) between
said sensed R-waves (RR, RL) is being determined.

3.  An implantable heart monitoring and stimulating device (10)
according to claim 1 or 2, wherein said first event is the delivery of
a stimulation pulse (VR) to said first stimulation member (21, 22)
and said second event is the occurrence of an R-wave (RL) sensed
by said second sensing member (31, 32), wherein said control cir-
cuit (14) is arranged such that no stimulation pulse is delivered to
said second stimulation member (31, 32) at least for the heart cy-
cles when said time (T2) between said stimulation pulse to said first
stimulation member (21, 22) and said occurrence of an R-wave (RL)
sensed by said second sensing member (31, 32) is being deter-
mined.

4.  An implantable heart monitoring and stimulating device (10)
according to any of the preceding claims, wherein said first event is
the delivery of a stimulation pulse (VL) to said second stimulation
member (31, 32) and said second event is the occurrence of an R-
wave (RR) sensed by said first sensing member (21, 22), wherein
said control circuit (14) is arranged such that no stimulation pulse is
delivered to said first stimulation member (21, 22) at least for the
heart cycles when said time (T3) between said stimulation pulse
(VL) to said second stimulation member (31, 32) and said occur-
rence of an R-wave (RR) sensed by said first sensing member (21,
22) is being determined.

5.  An implantable heart monitoring and stimulating device (10)
according to claims 2, 3 and 4, wherein said control circuit (14) is
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arranged such that at each occasion all three times (T1, T2, T3) in
accordance with claim 2, 3 and 4 are determined.

6. An implantable heart monitoring and stimulating device (10)
according to any of the preceding claims, arranged for sensing the
activity level of a human or animal being in which the device (10) is
implanted, wherein the control circuit (14) is arranged to choose
said occasions to carry out said determination of the time (T1, T2,
T3) when the sensed activity level is of a predetermined level or
within a predetermined range.

7. An implantable heart monitoring and stimulating device (10)
according to claim 6, wherein said predetermined activity level or
range implies a low level of activity.

8.  An implantable heart monitoring and stimulating device (10)
according to any of the preceding claims, wherein said control cir-
cuit (14) is arranged such that said occasions occur at least once a
month.

9.  An implantable heart monitoring and stimulating device (10)
according to any of the preceding claims, wherein said control cir-
cuit (14) is arranged such that there is at least one hour between
said occasions.

10. An implantable heart monitoring and stimulating device (10)
according to any of the preceding claims, wherein said control cir-
cuit (14) is arranged to detect at least one pacing or physiological
parameter, such as the pacing rate, blood pressure, oxygen content
in the blood, metabolic substance in the blood or the activity level of
the human or animal being in which the device is implanted,
wherein the control circuit (14) is arranged to determine said time
(T1, T2, T3) at different values of said parameter.

11. An implantable heart monitoring and stimulating system com-
prising:
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a heart monitoring and stimulating device (10) according to
any of the preceding claims, and

a first (20) and a second (30) lead connected to said device
(10), wherein said first sensing member (21, 22) is arranged on said
first lead (20) and said second sensing member (31, 32) is arranged
on said second lead (30).

12. An implantable heart monitoring and stimulating system ac-
cording to claim 11, wherein said first stimulation member (21, 22)
is arranged on said first lead (20) and said second stimulation
member (31, 32) is arranged on said second lead (30).

13. An implantable heart monitoring and stimulating system ac-
cording to claim 12, wherein said first stimulation member (21, 22)
is the same member as said first sensing member (21, 22) and said
second stimulation member (31, 32) is the same member as said
second sensing member (31, 32).

14. Use of the system according to any of the claims 11-13,
wherein said system is implanted in a human or animal being and
wherein said first sensing member (21, 22) is positioned in or at the
right ventricle (RV) of the heart of said human or animal being and
wherein said second sensing member (31, 32) is positioned in or at
the left ventricle (LV) of said heart.

15. Use according to claim 14, wherein the values, stored in said
memory (15), of the determined times (T1, T2, T3) for a plurality of
occasions are transferred to an external apparatus which does not
form part of said implanted system.

16. Use according to claim 15, wherein the transferred values are
used to produce a graph which represents the change of the heart
condition of said human or animal being.

17. Use according to claim 16, wherein the system is used to
monitor the change of the heart condition for said human or animal
being, when said being suffers from cardiomyopathy.
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18. Use according to claim 17, wherein said being suffers from a
bundle branch block.
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