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Description

Field of the invention

[0001] The present invention relates to a device ac-
cording to the preambles of the independent claims, and
in particular to a device for detecting anodal capture and
for changing the pacing regimen of the device in order
to optimize the hemodynamics of the heart.

Background of the invention

[0002] When stimulating LV-tip to RV-ring in a biven-
tricular system a so called anodal stimulation generating
an anodal capture may occur on the RV-ring. If the left
ventricle is stimulated first - which it often is - both ven-
tricles will depolarize at the same time and a ventricle-
ventricle (VV) delay optimization is then not possible to
perform.

[0003] Furthermore, an automatic capture algorithm
may detect loss of capture at each RV stimulation since
the RV has already been stimulated and is thus refrac-
tory. This, inturn, will lead to unnecessary going into high
output mode and incorrect diagnostics.

[0004] As will be discussed in detail in the following
the above is related to that the unipolar voltage strength-
duration curves forthe LV tip and the RV ring electrodes
have different shapes. Anodal thresholds are normally
higher than cathodal thresholds for the same electrode.
The LV thresholds are normally higher than RV thresh-
olds and the ring thresholds are normally higher than the
tip thresholds because of different surface area and dis-
tance to excitable tissue.

[0005] All these circumstances influence the bifocal
stimulation thresholds so that anodal threshold may be
higher than cathodal at long pulse widths, while the ca-
thodal threshold may be higher for a short pulse width.
[0006] In order to fully explain the present invention a
general background will be given in the following.
[0007] In orderto excite the left ventricle, the lead must
be disposed near the left ventricle, preferably in the re-
gion of the free lateral or posterior wall, which may most
easily be accomplished by placing the lead through the
coronary sinus and into a left cardiac vein. Unlike a lead
for the right ventricle, which is disposed within the ven-
tricle where a tip electrode can be fixed into the myocar-
dium, the electrodes of a lead in a cardiac vein cannot
be fixed into the myocardium since that would require
puncturing the vein. Instead, inthe case of a bipolar lead,
both the tip and ring electrodes (or proximal and distal
electrodes in the case where both electrodes are ring
electrodes or other types of structures) are positioned
within the vein adjacent to the left ventricular myocar-
dium. Because it is fixed into the myocardium, the tip of
a bipolar lead in the right ventricle has a lower capture
threshold than the ring electrode. Normally, therefore,
the tip of a bipolar lead is used as the cathode in order
to achieve the desirable cathodal capture when a voltage
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pulse is impressed across the two electrodes. With a bi-
polar lead in a cardiac vein, on the other hand, both elec-
trodes are external to the myocardium and may have
similar capture thresholds so that either anodal or ca-
thodal capture can occur when a pacing pulse is output
through the lead. By cathodal capture is meant that ca-
thodal stimulation is responsible for the contraction. It
has been found, however, that anodal thresholds in-
crease over time so that eventually only the desired ca-
thodal capture will occur. Nevertheless, a problem arises
when the pulse energy for a bipolar lead in a cardiac vein
is adjusted. When the lead is implanted, the capture
threshold for the tip or distal electrode (i.e., the electrode
usually selected to function as the cathode) may be high-
er than that of the ring or proximal electrode. When the
clinician then determines the capture threshold of the
lead with a bipolar pulse in order to adjust the stimulus
pulse energy, it is impossible to distinguish between an-
odal and cathodal capture. There is then a risk that the
stimulus pulse energy will be set to an anodal capture
threshold when the cathodal capture threshold is higher.
As the anodal capture threshold increases over time, the
stimulation pulses may no longer be of sufficient energy
to excite the left ventricle (diminishing or eliminating the
programmed safety margin), and the patient may expe-
rience sporadic ortotal loss of resynchronization therapy.
[0008] US-6,687,545 relates to a cardiac stimulation
system and method for performing automatic capture
verification during bipolar stimulation by eliminating cap-
ture verification during a cardiac cycle in which anodal
stimulation is detected.

[0009] Anodal stimulation is detected by the absence
of a delay between the bipolar stimulation pulse and an
evoked response sensed at the electrode functioning as
the anode during stimulation.

[0010] Automatic capture verification during bipolar
stimulation is recommended only if anodal stimulation is
not detected at a working stimulation output. During au-
tomatic capture verification, if anodal stimulation is de-
tected, a capture threshold search is performed.

[0011] In US-6,687,545 unipolar sensing is performed
using e.g. the right ventricular ring electrode and the
housing to determine if a stimulation pulse produced an-
odal stimulation at the ring electrode.

[0012] Accordingtothe US-patentthisis performed by
determining the time from the stimulation pulse to the
onset of the evoked response.

[0013] Typically, a 20 to 40 ms conduction delay to the
unipolar ring evoked response signal occurs when only
cathodal stimulation is present. Therefore, if there is a
delay to the evoked response as determined then anodal
stimulation is not indicated and will not interfere with
evoked response detection during bipolar evoked re-
sponse sensing of the bipolar stimulation at the currently
programmed output.

[0014] If no delay to the evoked response is measured
then anodal stimulation is occurring at the ring electrode
at the programmed stimulation output.



3 EP 2 142 252 B1 4

[0015] Thus, the system and method disclosed in US-
6,687,545 may be used to detect and to verify anodal
stimulation.

[0016] US-6,611,712 relates to an apparatus and
method for testing the capture threshold of a bipolar lead
of a cardiac rhythm management device in order to de-
termine an appropriate stimulus pulse energy for the lead
and/or select an appropriate stimulation configuration.
[0017] The inventors have identified drawbacks relat-
ed to how presently used devices react upon detected
anodal capture and consequently the object of the
present invention is primarily to eliminate the adverse
hemodynamic consequences of anodal capture.

Summary of the invention

[0018] The above-mentioned object is achieved by the
present invention according to the independent claims.

[0019] Preferred embodiments are set forth in the de-
pendent claims.
[0020] Generally, the present disclosure describes so-

lutions where automatic electronic repositioning of stim-
ulation site is performed in order to enhance hemody-
namic performance, e.g. when cardiac remodelling oc-
curs during CRT. The proposed solution is using a bipolar
lead for stimulating the left ventricle and with minimum
stimulation energy used (e.g. acquired through threshold
search methods).

[0021] In the situations where anodal stimulation on
the LV ring occurs, this is important information which
may affect the device therapy and pacing settings. As an
example, the pacing output can be decreased by switch-
ing polarity since the cathodal threshold is normally lower
than the anodal threshold.

[0022] Furthermore, since the AV and VV delays are
based on a certain activation sequence, they need to be
changed for optimal pacemaker therapy if the LV stimu-
lation site is changed from LV tip to LV ring.

[0023] The occurrence of anodal capture could be due
to a change in the patient’s health status-e.g. previously
dormant tissue may have become viable - which may
result in that anodal capture may be taken as an indica-
tion to e.g. further investigate the patient’s heart failure
(HF) status.

[0024] As mentioned above, the focus of the present
invention is on the hemodynamic effects and health sta-
tus assessment, although the saving of energy is another
important benefit.

[0025] Everything described herein would also be ap-
plicabletobipolar RV leads or RA leads as well. However,
the probability of anodal stimulation occurring in these
leads is normally very small. Therefore, the invention is
primarily described by way of example using LV leads,
but is equally applicable to other types of leads.

Short description of the appended drawings

[0026]
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Figure 1 shows a block diagram schematically illus-
trating the present invention.

Figure 2 is a block diagram illustrating a preferred
embodiment of the present invention.

Detailed description of preferred embodiments of the in-
vention

[0027] Withreferencestofigure 1thepresentinvention
relates to an implantable heart stimulating device com-
prising at least one electrode lead provided with at least
two electrodes (not shown) adapted to be arranged for
electrical stimulation of a heart, and also for sensing elec-
trical potentials of heart tissue. Preferably, these elec-
trodes are adapted for stimulation/sensing of the left ven-
tricle (LV) of the heart.

[0028] The device further comprises a pulse generat-
ing means to apply stimulation pulses between the elec-
trodes, where one of the electrodes being the cathode
and the other being the anode, to achieve cathodal cap-
ture of heart tissue by the cathode electrode, and anodal
capture detection means adapted to detect anodal cap-
ture at the anode electrode.

[0029] The device further comprises a control means,
wherein if anodal capture is detected by the anodal cap-
ture detection means, the control means is then arranged
to change the pacing regimen in order to optimize the
hemodynamics of the heart.

[0030] The pacingregime is changed by changingpre-
defined pacing parameters being specified pacing inter-
vals, e.g. the AV and/or the VV interval.

[0031] According to another embodiment the stimula-
tion regime is changed by switching polarities of said
electrodes and then changing said predefined pacing pa-
rameters in relation thereto.

[0032] Often, and in addition to changing the pacing
regimen, a stimulation threshold search has to be per-
formed. The person skilled in the art is familiar to numer-
ous different types of threshold search methods that
would be applicable in that respect.

[0033] Detection of anodal stimulation on e.g. the LV
ring can be made either at follow-ups when the physician
requests such an investigation of the capture status, or
continuously during the device’s operation.

[0034] According to one embodiment the anodal cap-
ture detection means is adapted to perform a so-called
paced depolarization integral (PDI) initialization test in
order detect anodal capture.

[0035] Studies have shown that the paced depolariza-
tion integral (PDI) is a parameter which provides impor-
tant information about certain cardiac functions. This pa-
rameter is obtained, by applying a pacing pulse to the
ventricle and integrating a portion of the evoked cardiac
electrogram. It has been experimentally determined that
the PDI parameter is proportional to a number of physi-
ological characteristics. (See Steinhaus and Nappholz,
THE INFORMATION CONTENT OF THE CARDIAC
ELECTROGRAM AT THE STIMULUS SITE, Proceed-
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ings of the Twelfth Annual International Conference of
the |.E.E.E. Engineering Medicine and Biology Society,
Vol.12, No.2, 1990, pp. 0607-0609.)

[0036] It has been seen that during a so-called PDI
initialization test which is performed in order to assess
the ability to enable (biventricular) capture, anodal stim-
ulation at the LV ring can be identified. During the PDI
initialization procedure, the PDI values (areas) for differ-
ent pacing amplitudes are collected and analyzed. At a
pulse width of 0.5 ms, amplitudes from 0 to 4.5 V are
typically investigated. In case of cathodal stimulation on-
ly, the PDI vs. amplitude plot shows two distinct plateaus
- one at low amplitudes (loss of capture) and one at high
amplitudes ((cathodal) capture).

[0037] In case of anodal stimulation, however, three
plateaus may occur - one from loss, one from cathodal
or anodal capture, and one from cathodal and anodal
capture. During "double" capture, the ER morphology is
different from when cathodal or anodal capture occurs
and the area (PDI) is typically larger.

[0038] Notonly the PDI method, but other methods as
well, based on morphological features of the ER may be
able to use in order to detect anodal stimulation.

[0039] Inaccordance with anotherembodimentthe an-
odal capture detection means is adapted to measure the
temporal distance between an applied stimulation pulse
and a predetermined portion of the evoked response sig-
nal and anodal capture is considered detected if a pre-
defined temporal criterion is fulfilled. This is based upon
the fact that the distance from the pacing pulse to the
minimum value of the ER in the unipolar signal (LV-tip to
case) is longer during anodal capture than during cathod-
alcapture. The opposite istrue, i.e. the temporal distance
is shorter, for the IEGM measured between the LV-ring
and the case. This phenomenon may be utilized for con-
tinuous detection of anodal stimulation. See e.g. the
above-referenced US-6,687,545.

[0040] Asan example, if the ER morphology in the LV
ring to case signal changes, particularly if the interval
from stimulation to ER minimum decreases, it is likely
that anodal capture has occurred. This is an example of
how detection of anodal stimulation can be detected dur-
ing operation of the device. Several other morphological-
ly based detection methods may be used.

[0041] To further increase the safety of the device the
anodal capture detection means comprises, according
to an alternative embodiment, an anodal capture confir-
mation means (not shown in figure 1) adapted to confirm
detected anodal capture at the anode electrode. The an-
odal confirmation is performed by said anodal capture
confirmation means by, for one stimulation pulse, using
another electrode as cathode electrode, e.g. the indiffer-
ent electrode at the housing, and by keeping the anodal
electrode, and if anodal capture still occurs anodal cap-
ture is confirmed. The stimulation configuration may e.g.
be changed for one stimulation pulse to LV-ring to hous-
ing electrode (LV-ring positive and housing electrode
negative). If capture notis acquired for this configuration,
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a backup pulse may be supplied between the LV-tip and
LV-ring or any other configuration to assure ventricular
contraction.

[0042] However, if capture is acquired with the inves-
tigated stimulation configuration, then anodal capture is
confirmed.

[0043] Irrespectively which anodal capture detection
test is performed, the anodal capture detection means is
arranged to automatically perform such a test continu-
ously, at regular intervals or when specified situations
occur, e.g. at follow-up procedures.

[0044] If an anodal capture is detected as a result of
the test, an anodal capture alert flag is set to indicate at
a follow-up procedure that anodal capture has been de-
tected. In that case, relevant parts of a detected electro-
cardiogram may be stored in a storing means, included
in the control means, if an anodal capture alertflag is set.
The stored electrocardiogram may preferably be trans-
ferred to an external programming device to be further
evaluated.

[0045] Figure 2 shows a flow diagram of one embod-
iment of the present invention. In particular the figure
illustrates a method in an implantable heart stimulating
device comprising at least one electrode lead provided
with at least two electrodes adapted to be arranged for
electrical stimulation of a heart. This is achieved by use
of a pulse generating means adapted to apply stimulation
pulses between the electrodes, where one of the elec-
trodes being the cathode and the other being the anode,
to achieve cathodal capture of hearttissue by the cathode
electrode.

[0046] Theimplantable heart stimulating device is pro-
vided with an anodal capture detection means to detect
anodal capture at the anode electrode

[0047] Upon detection of anodal capture an optional
threshold search is performed and if still anodal capture
is detected, the pacing regimen is changed, by the control
means, in order to optimize the hemodynamics of the
heart.

[0048] Preferably, it is evaluated if a polarity switch is
possible. If so, the stimulation configuration is changed,
e.g. the anode will become the cathode, and vice versa,
and a threshold search is performed the new configura-
tion.

[0049] In addition the pacing regimen is changed by
reoptimizing specified pacing intervals, e.g. the AV
and/or the VV interval. As indicated in the flow diagram
of figure 2, the pacing regimen may be changed by
switching polarities of the electrodes and then by chang-
ing predefined pacing parameters, e.g. specified pacing
intervals, in relation thereto.

[0050] As also indicated in the flow diagram and dis-
cussed above, in addition to changing pacing regimen,
irrespectively which type of change is performed, a stim-
ulation threshold search is preferably performed using
the new pacing regimen.

[0051] In order to detect anodal capture the anodal
capture detection means is, according to one embodi-
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ment, adapted to perform a paced depolarization integral
(PDI) initialization test (as discussed above).

[0052] According to another embodiment the anodal
capture detection means is adapted to measure the tem-
poral distance between an applied stimulation pulse and
a predetermined portion of the evoked response signal
andanodal capture is considered detectedif a predefined
temporal criterion is fulfilled, this detection method is also
discussed above.

[0053] Inthe flow diagram is also illustrated the possi-
bility to perform a heart failure (HF) assessment when
relevant changes of the pacing regimen has been per-
formed.

[0054] The degree of HF may automatically be as-
sessed by the implanted device. This may be done using
different methods. One of these methods is to study the
patient’s activity trend. By studying the output of the ac-
tivity sensor of the implantable stimulator (normally used
for rate responsive control) a measure of the patient’s
physical activity level can be acquired. This has been
shown to correlate well with the degree of heart failure.
[0055] Another HF assessment tool can be to study
the heart rate variability (HRV). The HRV is the variability
of the patient’s heart rate, which is under direct neural
as well as hormonal control. The HRV has been shown
to decrease with increasing levels ofHF.

[0056] A third method to assess the degree of heart
failure is using impedance based upon intrathoracic im-
pedance measurements for the early detection of pulmo-
nary edema. This too, as well as other impedance-based
methods may be used to assess the HF degree.
[0057] Other methods also exist and these three ex-
amples are intended to serve only as that, i.e. examples.
[0058] In the following one illustrative example of an
implementation in accordance with the present invention
is given.

[0059] Initially, a threshold search is performed on the
cathode electrode. If anodal capture suddenly has ap-
peared, this could be due to changed cellular properties.
In that case, it may be reasonable to believe that the
stimulation threshold at the cathode has also changed.
If this is the case, the stimulation amplitude may be low-
ered and still achieve capture, resulting in decreased bat-
tery drain and increased longevity. Sudden anodal stim-
ulation could thus serve as atrigger of a threshold search
in devices with threshold determining capabilities.
[0060] If anodal capture disappears after this, then no
further actions are performed.

[0061] However, if anodal capture still sustains after
the cathodal threshold search has been performed, the
polarity could be switched for additional energy savings.
[0062] Insome cases it may not be possible to change
polarity, e.g. due to hardware issues or the fact that the
anode is in fact some kind of sensor that does not allow
pacing. If that is the case, then hemodynamic settings in
the device, e.g. AV and VV delay, may still be re-opti-
mized. It is highly likely that the existing settings were
optimized at the time of implantation, or at the last follow-
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up when only cathodal capture was present. Since both
anodal and cathodal capture is now present, the depo-
larization sequence is somewhat changed. This, and the
fact that the anodal capture could have arisen due to
changed cellular properties, indicates that a re-optimiza-
tion of the settings may be performed.

[0063] Furthermore, the presence of anodal capture
could indicate that the patient’s functional status could
have changed. Thus, an additional measurement of the
patient’s health status (e.g. heart failure) should be ob-
tained.

[0064] If the polarity is switched, then a new threshold
search has to be performed. This time, the anode will
become the cathode and vice versa. Once this is done,
a re-optimization of the device settings is made and a
health index measurement is obtained.

[0065] All of what is discussed above, may either be
done automatically by the device, or it may be alerted to
the physician at the next follow-up to perform all of the
steps. It is also possible to transmit the information that
anodal capture has been detected using long-range te-
lemetry or systems like Housecall.

[0066] The present invention is not limited to the
above-described preferred embodiments. Various alter-
natives, modifications and equivalents may be used.
Therefore, the above embodiments should not be taken
as limiting the scope of the invention, which is defined
by the appending claims.

Claims

1. Implantable heart stimulating device comprising at
least one electrode lead provided with at least two
electrodes adapted to be arranged for electrical stim-
ulation of a heart,

a pulse generating means adapted to apply stimu-
lation pulses between said electrodes, one of said
electrodes being the cathode and the other being
the anode, to achieve cathodal capture of heart tis-
sue by said cathode electrode,

anodal capture detection means adapted to detect
anodal capture at the anode electrode, and a control
means, wherein the control means is arranged to
change the pacing regime of the heart, whenever
said anodal capture is detected by said detection
means characterized in that said pacing regime is
changed by changing predefined pacing parameters
being specified pacing intervals, e.g. the AV and/or
the VV interval, in orderto optimize the hemodynam-
ics of the heart.

2. Implantable heart stimulating device according to
claim 1, wherein said stimulation regime is changed
by switching polarities of said electrodes and then
changing said predefined pacing parameters in re-
lation thereto.
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Implantable heart stimulating device according to
claim 1, wherein in addition to changing pacing reg-
imen a stimulation threshold search is performed.

Implantable heart stimulating device according to
claim 1, wherein said anodal capture detection
means performs a paced depolarization integral
(PDl)initializationtestin order detectanodal capture.

Implantable heart stimulating device according to
claim 1, wherein said anodal capture detection
means is adapted to measure the temporal distance
between an applied stimulation pulse and a prede-
termined portion of the evoked response signal and
anodalcapture is considered detectedif a predefined
temporal criterion is fulfilled.

Implantable heart stimulating device according to
claim 1, wherein said anodal capture detection
means comprises an anodal capture confirmation
means adapted to confirm detected anodal capture
at the anode electrode.

Implantable heart stimulating device according to
claim 6, wherein said anodal confirmation is per-
formed by said anodal capture confirmation means
by, forone stimulation pulse, using another electrode
as cathode electrode, e.g. the indifferent electrode
atthe housing, and by keeping the anodal electrode,
and if anodal capture still occurs anodal capture is
confirmed.

Implantable heart stimulating device according to
claim 1, wherein said anodal capture detection
means is arranged to automatically perform an an-
odal capture detection test continuously, at regular
intervals or when specified situations occur.

Implantable heart stimulating device according to
claim 1, wherein if an anodal capture is detected an
anodal capture alert flag is set to indicate at a follow-
up procedure thatanodal capture has been detected.

Implantable heart stimulating device according to
claim 9, wherein relevant parts of a detected elec-
trocardiogram are stored in a storing means if an
anodal capture alert flag is set.

Implantable heart stimulating device according to
claim 10, wherein said stored electrocardiogram
parts are transferred to an external programming de-
vice.

Implantable heart stimulating device according to
claim 1, wherein said electrodes are adapted for
stimulation of the left ventricle (LV) of the heart.
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Patentanspriiche

Implantierbares Herzstimulationsgeréat, das minde-
stens eine Elektrodenleitung umfasst, die mit min-
destens zwei Elektroden versehen ist, die angepasst
sind, zur elektrischen Stimulation eines Herzes an-
geordnet zu werden,

ein Impulserzeugungsmittel, das angepasst ist, Sti-
mulationsimpulse zwischen den Elektroden abzuge-
ben, wobei eine der Elektroden die Kathode ist und
die andere die Anode ist, um eine kathodale Erre-
gungsausldsung von Herzgewebe durch die Katho-
denelektrode zu erreichen,

Mittel zum Nachweis einer anodalen Erregungsaus-
I6sung, die angepasst sind, eine anodale Erregungs-
auslésung an der Anodenelektrode nachzuweisen,
und ein Steuermittel, wobei das Steuermittel ange-
ordnet ist, das Stimulationsregime fur das Herz im-
mer dann zu &ndern, wenn die anodale Erregungs-
auslésung von den Nachweismitteln nachgewiesen
wird, dadurch gekennzeichnet, dass das Stimula-
tionsregime durch Andern vordefinierter Stimulati-
onsparameter geéndert wird, bei denen es sich um
festgelegte Stimulationsintervalle handelt, z.B. das
AV- und/oder das VV-Intervall, um die Hamodyna-
mik des Herzes zu optimieren.

Implantierbares Herzstimulationsgerét nach An-
spruch 1, wobei das Stimulationsregime durch Um-
kehren der Polaritat der Elektroden und anschlie-
Bendes Andern der vordefinierten Stimulationspara-
meter in Bezug dazu geéandert wird.

Implantierbares Herzstimulationsgerdt nach An-
spruch 1, wobei zusatzlich zur Anderung des Stimu-
lationsregimes eine Stimulationsschwellensuche
durchgefiihrt wird.

Implantierbares Herzstimulationsgerdt nach An-
spruch 1, wobei das Mittel zum Nachweis der an-
odalen Erregungsauslésung einen Initialisierungs-
test fur das Integral der schrittmachergesteuerten
Depolarisation (paced depolarization integral, PDI)
durchfuhrt, um die anodale Erregungsausldsung
nachzuweisen.

Implantierbares Herzstimulationsgerdt nach An-
spruch 1, wobei das Mittel zum Nachweis der an-
odalen Erregungsauslésung angepasst ist, den zeit-
lichen Abstand zwischen einem abgegebenen Sti-
mulationsimpuls und einem festgelegten Abschnitt
des Reizantwortsignals zu messen, und die anodale
Erregungsauslésung als nachgewiesen gilt, wenn
ein vordefiniertes Zeitkriterium erflllt ist.

Implantierbares Herzstimulationsgerdt nach An-
spruch 1, wobei das Mittel zum Nachweis der an-
odalen Erregungsauslésung ein Mittel zur Bestéati-
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gung der anodalen Erregungsauslésung umfasst,
das angepasst ist, die nachgewiesene anodale Er-
regungsauslésung an der Anodenelektrode zu be-
stétigen.

Implantierbares Herzstimulationsgerat nach An-
spruch 6, wobei die anodale Bestétigung von dem
Mittel zur Bestétigung der anodalen Erregungsaus-
I16sung durch Verwenden, flir einen Stimulationsim-
puls, einer anderen Elektrode als Kathodenelektro-
de, z.B. die indifferente Elektrode am Gehause, und
durch Beibehalten der Anodenelektrode durchge-
fuhrt wird, und wenn die anodale Erregungsauslé-
sung weiterhin auftritt, die anodale Erregungsauslé-
sung bestétigt ist.

Implantierbares Herzstimulationsgerat nach An-
spruch 1, wobei das Mittel zum Nachweis der an-
odalen Erregungsauslésung angeordnet ist, in re-
gelmaBigen Abstédnden oder wenn bestimmte Situa-
tionen eintreten, automatisch kontinuierlich einen
Test zum Nachweis der anodalen Erregungsauslé-
sung durchzufiihren.

Implantierbares Herzstimulationsgerédt nach An-
spruch 1, wobei, wenn eine anodale Erregungsaus-
|Idsung nachgewiesen wird, eine Warnmarkierung
fur die anodale Erregungsauslésung gesetzt wird,
um bei einer Nachuntersuchung darauf hinzuwei-
sen, dass eine anodale Erregungsauslésung nach-
gewiesen wurde.

Implantierbares Herzstimulationsgerédt nach An-
spruch 9, wobei relevante Bestandteile eines erfas-
sten Elektrokardiogramms in einem Speichermittel
gespeichert werden, wenn eine Warnmarkierung flr
die anodale Erregungsauslésung gesetzt ist.

Implantierbares Herzstimulationsgerat nach An-
spruch 10, wobei die gespeicherten Elektrokardio-
grammbestandteile an eine externe Programmier-
einrichtung Ubertragen werden.

Implantierbares Herzstimulationsgerat nach An-
spruch 1, wobei die Elektroden zur Stimulation des
linken Ventrikels (LV) des Herzes angepasst sind.

Revendications

Dispositif de stimulation cardiaque implantable com-
prenant au moins un conducteur d’électrode doté
d’au moins deux électrodes adaptées pour étre
agencées pour la stimulation électrique d’un coeur,
un moyen de génération d'impulsions adapté pour
appliquer des impulsions de stimulation entre lesdi-
tes électrodes, 'une desdites électrodes étant la ca-
thode et 'autre étant 'anode, pour obtenir une cap-
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ture cathodique de tissu cardiaque par ladite élec-
trode cathodique,

des moyens de détection de capture anodique adap-
tés pour détecter une capture anodique au niveau
de I'électrode anodique, et un moyen de contréle,
dans lequel le moyen de contrdle est agencé pour
changer le régime de stimulation du coeur a chaque
fois que ladite capture anodique est détectée par
lesdits moyens de détection, caractérisé en ce que
ledit régime de stimulation est changé en changeant
des paramétres de stimulation prédéfinis qui sont
des intervalles de stimulation spécifiés, par ex. les
intervalles AV et/ou VV afin d’optimiser ’hémodyna-
mique du coeur.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel ledit régime de sti-
mulation estchangé en commutant les polarités des-
dites électrodes puis en changeant lesdits parame-
tres de stimulation prédéfinis par rapport a cela.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel en plus de changer
le régime de stimulation, une recherche de seuil de
stimulation est exécutée.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel ledit moyen de dé-
tection de capture anodique exécute un test d’initia-
lisation d’intégrale de la dépolarisation stimulée (pa-
ceddepolarization integral, PDI) afin de détecter une
capture anodique.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel ledit moyen de dé-
tection de capture anodique estadapté pourmesurer
la distance temporelle entre une impulsion de stimu-
lation appliquée et une portion prédéterminée du si-
gnal de réaction provoqué et la capture anodique est
considérée comme détectée si un critére temporel
prédéfini est rempli.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel ledit moyen de dé-
tection de capture anodique comprend un moyen de
confirmation de capture anodique adapté pour con-
firmer la capture anodique détectée au niveau de
I’électrode anodique.

Dispositif de stimulation cardiaque implantable selon
la revendication 6, dans lequel ladite confirmation
anodique est exécutée par ledit moyen de confirma-
tion de capture anodique en utilisant, pour une im-
pulsion de stimulation, une autre électrode en tant
qu’électrode cathodique, p. ex. I'électrode indifféren-
te sur le boitier, et en gardant I'électrode anodique,
et si une capture anodique se produit toujours, la
capture anodique est confirmée.
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Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel ledit moyen de dé-
tection de capture anodique est agencé pour exécu-
ter automatiquement un test de détection de capture
anodique en continu, a des intervalles réguliers ou
quand des situations spécifiées se produisent.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel si une capture ano-
digue est détectée, une signalisation d’alerte de cap-
ture anodique est activée pour indiquer lors d’une
procédure suivante que la capture anodique a été
détectée.

Dispositif de stimulation cardiaque implantable selon
la revendication 9, dans lequel des parties pertinen-
tes d’un électrocardiogramme détecté sont enregis-
trées dans un moyen d’enregistrement si une signa-
lisation d’alerte de capture anodique est activée.

Dispositif de stimulation cardiaque implantable selon
la revendication 10, dans lequel lesdites parties
d’électrocardiogrammes enregistrées sont transfé-
rées a un dispositif programmateur externe.

Dispositif de stimulation cardiaque implantable selon
la revendication 1, dans lequel lesdites électrodes
sont adaptées pour la stimulation du ventricule gau-
che (LV) du coeur.
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