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(57) ABSTRACT

The invention relates to a patient monitoring apparatus (6)
comprising a first measuring unit (7) for performing an
electrical measurement of a physiological property like an
electrocardiogram measurement providing a heart rate,
while an electrical treatment procedure is not performed, and
a second measuring unit (8) for performing a non-electrical
measurement of the physiological property like an optical
photoplethysmogram measurement providing the heartrate.
A data communication unit (10) is adapted to receive a
treatment indication, which indicates that the electrical treat-
ment procedure will be performed, from an electrical treat-
ment apparatus (12), and a controller (9) is adapted to
control the patient monitoring apparatus such that the mea-
surement of the physiological property is switched from the
electrical measurement to the non-electrical measurement,
after the treatment indication has been received. This allows
for an improved patient monitoring, because the likelihood
of disturbance by, for instance, electrical noise can be
significantly reduced.
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PATIENT MONITORING APPARATUS

FIELD OF THE INVENTION

[0001] The invention relates to a patient monitoring appa-
ratus, method and computer program for monitoring a
patient. The invention relates further to an electrical treat-
ment apparatus for performing an electrical treatment pro-
cedure and a system comprising the patient monitoring
apparatus and the electrical treatment apparatus.

BACKGROUND OF THE INVENTION

[0002] A patient monitoring apparatus is, for instance, an
apparatus for monitoring a heart rate of a patient based on an
electrocardiogram (ECG). If the heart rate is monitored by
using the electrocardiogram during an electrosurgical pro-
cedure, the heart rate monitoring can be frequently disturbed
by radiofrequency noise produced by electrosurgical equip-
ment. This is critical for patient safety as heart rate infor-
mation is missing during the invasive electrosurgical pro-
cedure.

[0003] WO 94/09698 Al discloses a method for adapting
to noise in a signal obtained with an active signal sensing
monitor having a demultiplexer. The demultiplexer selects
between two signals at a demultiplexer frequency. The
method comprises determining a noise level at a first
selected demultiplexer frequency, determining noise levels
at one or more other selected demultiplexer frequencies and
comparing the noise levels of the first and other demulti-
plexer frequencies. An optimum demultiplexer frequency
having a comparatively low noise level is selected from
among the first and one or more other demultiplexer fre-
quencies, wherein the active signal sensing monitor is oper-
ated at the selected optimum demultiplexer frequency.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide a
patient monitoring apparatus, method and computer pro-
gram which allow for an improved patient monitoring
during an electrical treatment procedure. It is a further object
of the present invention to provide an electrical treatment
apparatus for performing an electrical treatment procedure
and a system comprising the patient monitoring apparatus
and the electrical treatment apparatus.

[0005] In a first aspect of the present invention a patient
monitoring apparatus for monitoring a patient is presented,
wherein the patient monitoring apparatus comprises:
[0006] a first measuring unit for performing an electrical
measurement of a physiological property of a patient, while
an electrical treatment procedure is not performed,

[0007] a second measuring unit for performing a non-
electrical measurement of the physiological property of the
patient, while the electrical treatment procedure is per-
formed,

[0008] a data communication unit for receiving a treat-
ment indication, which indicates that the electrical treatment
procedure will be performed, from an electrical treatment
apparatus,

[0009] a controller for controlling the patient monitoring
apparatus such that the measurement of the physiological
property is switched from the electrical measurement to the
non-electrical measurement, after the treatment indication
has been received.
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[0010] Since the data communication unit is adapted to
receive a treatment indication, which indicates that the
electrical treatment procedure will be performed, from the
electrical treatment apparatus and since the controller is
adapted to control the patient monitoring apparatus such that
the measurement of the physiological property is switched
from the electrical measurement to the non-electrical mea-
surement, after the treatment indication has been received,
during the electrical treatment procedure the physiological
property will be measured by a non-electrical measurement.
Thus, while performing the electrical treatment procedure,
the measurement of the physiological property cannot be
disturbed anymore by, for instance, electrical noise, thereby
improving the patient monitoring.

[0011] Preferentially, the data communication unit is
adapted to receive the treatment indication, which indicates
that the electrical treatment procedure will be performed,
from an electrical treatment apparatus as defined in claim 7.
[0012] The electrical measurement of the physiological
property of the patient is carried out by measuring an
electrical physiological activity of the patient, from which
the physiological property is derived. The non-electrical
measurement of the physiological property of the patient is
carried out by measuring a non-electrical physiological
activity of the patient, from which the physiological prop-
erty is derived. The term “electrical” in the expression
“electrical measurement” and the term “non-electrical” in
the expression “non-electrical measurement” therefore refer
to the kind of physiological activity which is measured for
measuring the physiological property. For instance, the
physiological property can be the heart rate of the patient,
which can be measured by measuring an electrocardiogram,
i.e. by measuring an electrical physiological activity, or
which can be measured by optically measuring a photopl-
ethysmogram, i.e. by measuring a non-electrical physiologi-
cal activity. The electrical treatment procedure is preferen-
tially an electrosurgical procedure, an -electrocautery
procedure or another electrical treatment procedure which
generates a disturbance of the electrical measurement of the
physiological property.

[0013] Preferentially, the controller is adapted to control
the patient monitoring apparatus such that the data commu-
nication unit sends a non-electrical measurement indication,
which indicates that the second measuring unit measures the
physiological property, to the electrical treatment apparatus,
after the measurement of the physiological property has
been switched from the electrical measurement to the non-
electrical measurement. Thus, the patient monitoring appa-
ratus can inform the electrical treatment apparatus that the
measurement mode has been switched from the electrical
measurement to the non-electrical measurement. This infor-
mation can be used by the electrical treatment apparatus to
start the electrical treatment procedure only, if it has
received this information indicating that the non-electrical
measurement is really active. This further ensures that
during performing the electrical treatment procedure the
non-electrical measurement is carried out and not the elec-
trical measurement.

[0014] Moreover, the controller is preferentially adapted
to control the patient monitoring apparatus such that the data
communication unit receives a completion indication, which
indicates that the electrical treatment procedure has been
completed, from the electrical treatment apparatus and the
measurement of the physiological property is switched from
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the non-electrical measurement to the electrical measure-
ment, after the completion indication has been received.
Thus, the electrical treatment apparatus can inform the
patient monitoring apparatus that the electrical treatment
procedure has been completed such that the patient moni-
toring apparatus can switch back from the non-electrical
measurement to the electrical measurement. This can further
ensure that the non-electrical measurement is performed,
only if the electrical treatment procedure is carried out. In
particular, if the electrical treatment procedure is repeatedly
carried out, the patient monitoring apparatus may repeatedly
switch between the electrical measurement and the non-
electrical measurement such that each time the electrical
treatment procedure is carried out the physiological property
is non-electrically measured and at other times the physi-
ological property is electrically measured.

[0015] In another aspect of the present invention an elec-
trical treatment apparatus for performing an electrical treat-
ment procedure is presented, wherein the electrical treat-
ment apparatus comprises:

[0016] an electrical energy source for providing electrical
energy to a treatment device for performing the electrical
treatment procedure,

[0017] a data communication unit for sending a treatment
indication, which indicates that the electrical treatment pro-
cedure will be performed, to a patient monitoring apparatus,

[0018] a controller for controlling the electrical treatment
apparatus such that the data communication unit sends the
treatment indication to the patient monitoring apparatus,
before the electrical treatment procedure is performed.

[0019] Since the data communication unit is adapted to
send a treatment indication, which indicates that the elec-
trical treatment procedure will be performed, to the patient
monitoring apparatus and since the controller is adapted to
control the electrical treatment apparatus such that the data
communication unit sends the treatment indication to the
patient monitoring apparatus, before the electrical treatment
procedure is performed, the patient monitoring apparatus
can itself switch from the electrical measurement to the
non-electrical measurement, before the electrical treatment
procedure is performed, thereby allowing for a prevention of
a disturbance of the monitoring of the physiological property
by, for instance, electrical noise during performing the
electrical treatment procedure. This allows for an improved
patient monitoring, while the electrical treatment procedure
is carried out.

[0020] The electrical energy source is preferentially a
radiofrequency energy source proving radiofrequency
energy for carrying out an electrosurgical procedure. The
electrical energy source is preferentially adapted to be
connected to an electrosurgical instrument which actually
carries out the electrosurgical procedure. However, the elec-
trical energy source can also be adapted to provide electrical
energy for carrying out another kind of electrical treatment
procedure like an electrocautery procedure. For instance, the
electrical energy source can be adapted to provide a direct or
alternating electrical current to an electrocautery instrument
like a metal probe in order to heat the electrocautery
instrument, wherein the heat is used for the cauterization. In
this case the electrical energy source might be, for instance,
a high frequency energy source.

[0021] Preferentially, the data communication unit is
adapted to send the treatment indication, which indicates
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that the electrical treatment procedure will be performed, to
a patient monitoring apparatus as defined in claim 1.
[0022] Preferentially, the controller of the electrical treat-
ment apparatus is adapted to control the electrical treatment
apparatus such that the data communication unit receives a
non-electrical measurement indication, which indicates that
the second measuring unit of the patient monitoring appa-
ratus measures the physiological property, from the patient
monitoring apparatus and the electrical energy source pro-
vides the electrical energy, after the non-electrical measure-
ment indication has been received. Thus, it can be further
ensured that the electrical treatment procedure is performed,
only if the non-electrical measurement of the physiological
property is carried out, thereby further improving the patient
monitoring process.

[0023] It is preferred that the controller is adapted to
control the electrical treatment apparatus such that the data
communication unit sends a completion indication, which
indicates that the electrical treatment procedure has been
completed, to the patient monitoring apparatus, after the
electrical treatment procedure has been completed. This
gives the patient monitoring apparatus a clear indication,
when it can switch back to the electrical measurement of the
physiological property, thereby allowing for a further
improved patient monitoring process.

[0024] It is further preferred that the electrical treatment
apparatus comprises a user interface for allowing a user to
indicate that the electrical treatment procedure will be
started, wherein the controller is adapted to control the
electrical treatment apparatus such that the data communi-
cation unit sends the treatment indication, after the user has
indicated that the electrical procedure will be started. For
instance, the electrical treatment apparatus can comprise a
foot switch or another input device as a user interface which
allows the user to indicate that the electrical treatment
procedure will be started. Thus, for example, each time the
user actuates a foot switch, firstly a treatment indication,
which indicates that the electrical treatment procedure will
be performed, is sent to the patient monitoring apparatus,
secondly the electrical treatment apparatus receives a non-
electrical measurement indication, which indicates that the
second measuring unit of the patient monitoring apparatus
measures non-electrically the physiological property, i.e. by
measuring a non-electrical physiological activity, and
thirdly, only if this non-electrical measurement indication
has been received by the electrical treatment apparatus, the
electrical treatment procedure is started. Thus, by using the
foot switch or another user interface this data communica-
tion, i.e. this exchange of the indications, might be started,
and only if the electrical treatment apparatus has received
the non-electrical measurement indication, the electrical
treatment procedure begins.

[0025] Ina further aspect of the present invention a system
for monitoring a patient and for performing an electrical
treatment procedure is presented, wherein the system com-
prises:

[0026] anelectrical treatment apparatus for performing the
electrical treatment procedure as defined in claim 7,
[0027] a patient monitoring apparatus for monitoring a
patient as defined by claim 1.

[0028] Ina further aspect of the present invention a patient
monitoring method for monitoring a patient by using the
patient monitoring apparatus as defined in claim 1 is pre-
sented, wherein the patient monitoring method comprises:
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[0029] performing an electrical measurement of a physi-
ological property of a patient, while an electrical treatment
procedure is not performed, by the first measuring unit of the
patient monitoring apparatus,

[0030] performing a non-electrical measurement of the
physiological property of the patient, while the electrical
treatment procedure is performed, by the second measuring
unit of the patient monitoring apparatus,

[0031] receiving a treatment indication, which indicates
that an electrical treatment procedure will be performed,
from an electrical treatment apparatus as defined in claim 7
by the data communication unit of the patient monitoring
apparatus,

[0032] controlling the patient monitoring apparatus such
that the measurement of the physiological property is
switched from the electrical measurement to the non-elec-
trical measurement, after the treatment indication has been
received, by the controller of the patient monitoring appa-
ratus.

[0033] The invention relates also to a communication
method for communicating between a patient monitoring
apparatus as defined in claim 1 and an electrical treatment
apparatus as defined in claim 7, wherein the communication
method comprises:

[0034] sending a treatment indication, which indicates that
an electrical treatment procedure will be performed, to the
patient monitoring apparatus by the data communication
unit of the electrical treatment apparatus,

[0035] controlling the electrical treatment apparatus such
that the data communication unit sends the treatment indi-
cation to the patient monitoring apparatus, before an elec-
trical treatment procedure is performed, by the controller of
the electrical treatment apparatus.

[0036] This method might also be regarded as being a
method for operating the electrical treatment apparatus as
defined in claim 7, wherein the method comprises a) sending
a treatment indication, which indicates that an electrical
treatment procedure will be performed, to the patient moni-
toring apparatus by the data communication unit of the
electrical treatment apparatus, and b) controlling the elec-
trical treatment apparatus such that the data communication
unit sends the treatment indication to the patient monitoring
apparatus, before an electrical treatment procedure is per-
formed, by the controller of the electrical treatment appa-
ratus.

[0037] In a further aspect of the present invention a
computer program for monitoring a patient by using the
patient monitoring apparatus as defined in claim 1 is pre-
sented, wherein the computer program comprises program
code means for causing the patient monitoring apparatus to
carry out the patient monitoring method as defined in claim
12, when the computer program is run on the patient
monitoring apparatus.

[0038] The invention also relates to a computer program
for communicating between a patient monitoring apparatus
as defined in claim 1 and an electrical treatment apparatus as
defined in claim 7, wherein the computer program comprises
program code means for causing the electrical treatment
apparatus to carry out the communication method as defined
in claim 13, when the computer program is run on the
electrical treatment apparatus.

[0039] It shall be understood that the patient monitoring
apparatus of claim 1, the electrical treatment apparatus of
claim 7, the system for monitoring a patient and for per-
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forming an electrical treatment procedure of claim 11, the
patient monitoring method of claim 12, the communication
method of claim 13, the computer program for monitoring a
patient of claim 14 and the computer program for commu-
nicating between a patient monitoring apparatus and an
electrical treatment apparatus of claim 15 have similar
and/or identical preferred embodiments, in particular, as
defined in the dependent claims.

[0040] It shall be understood that a preferred embodiment
of the present invention can also be any combination of the
dependent claims or above embodiments with the respective
independent claim.

[0041] These and other aspects of the invention will be
apparent from and elucidated with reference to the embodi-
ments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] In the following drawings:

[0043] FIG. 1 shows schematically and exemplarily an
embodiment of a system for monitoring a patient and for
performing an electrical treatment procedure, and

[0044] FIG. 2 shows a flowchart exemplarily illustrating
an embodiment of a method for monitoring a patient and for
performing an electrical treatment procedure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0045] FIG. 1 shows schematically and exemplarily an
embodiment of a system for monitoring a patient and for
performing an electrical treatment procedure. The system 1
comprises a patient monitoring apparatus 6 and an electrical
treatment apparatus 12. The patient monitoring apparatus 6
comprises a first measuring unit 7 for performing an elec-
trical measurement of a physiological property of a patient
2 lying on a patient table 3, while an electrical treatment
procedure is not performed. The patient monitoring appa-
ratus 6 further comprises a second measuring unit 8 for
performing a non-electrical measurement of the physiologi-
cal property of the patient 2, while the electrical treatment
procedure is performed. The first and second measuring
units 7, 8 are connected to sensors 4, 5 for performing the
electrical and non-electrical measurements. In this embodi-
ment the first measuring unit 7 is adapted to measure an
electrocardiogram and to determine the heart rate of the
patient 2 as the physiological property based on the elec-
trocardiogram. Moreover, in this embodiment the second
measuring unit is adapted to optically measure a photopl-
ethysmogram and to determine the heart rate based on the
measured photoplethysmogram. The second measuring unit
8 preferentially uses an optical photoplethysmogram sensor
like a finger SpO, photoplethysmogram sensor for measur-
ing the photoplethysmogram and hence the heart rate.

[0046] The patient monitoring apparatus 6 further com-
prises a data communication unit 10 for receiving a treat-
ment indication, which indicates that the electrical treatment
procedure will be performed, from the electrical treatment
apparatus 12. The data communication between the patient
monitoring apparatus 6 and the electrical treatment appara-
tus 12 can be a wired or wireless data communication. The
patient monitoring apparatus 6 further comprises a controller
9 for controlling the patient monitoring apparatus 6 such that
the measurement of the physiological property is switched
from the electrical measurement to the non-electrical mea-
surement, after the treatment indication has been received.
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The controller 9 is further adapted to control the patient
monitoring apparatus 6 such that the data communication
unit 10 sends a non-electrical measurement indication,
which indicates that the second measuring unit 8§ measures
the physiological property, to the electrical treatment appa-
ratus 12, after the measurement of the physiological prop-
erty has been switched from the electrical measurement to
the non-electrical measurement. Moreover, the controller 9
is adapted to control the patient monitoring apparatus 6 such
that the data communication unit 10 receives a completion
indication, which indicates that the electrical treatment pro-
cedure has been completed, from the electrical treatment
apparatus 12 and the measurement of the physiological
property is switched from the non-electrical measurement to
the electrical measurement, after the completion indication
has been received.

[0047] The patient monitoring apparatus 6 further com-
prises an input device 20 like a keyboard, a computer mouse,
a touchpad, et cetera and an output device 21 like a display,
wherein the measured physiological property is shown on
the output device 21. The patient monitoring apparatus 6 can
comprise a casing 22 in which the first and second measur-
ing units 7, 8, the data communication unit 10 and the
controller 9 may be located. The input device 20 and the
output device 21 might be external devices, which are not
integrated into the casing 22, or the input device 20 and/or
the output device 21 might be integrated into the casing 22.

[0048] The electrical treatment apparatus 12 comprises an
electrical energy source 14 for providing electrical energy to
a treatment device 11 for performing the electrical treatment
procedure and a data communication unit 16 for sending a
treatment indication, which indicates that the electrical treat-
ment procedure will be performed, to the patient monitoring
apparatus 6. In this embodiment the electrical energy source
14 is adapted to provide radiofrequency energy to an elec-
trosurgical instrument 11 for performing an electrosurgical
procedure as the electrical treatment procedure. The electri-
cal treatment apparatus 12 further comprises a controller 15
for controlling the electrical treatment apparatus 12 such that
the data communication unit 16 sends the treatment indica-
tion to the patient monitoring apparatus 6, before the elec-
trical treatment procedure is performed. The controller 15 is
further adapted to control the electrical treatment apparatus
12 such that the data communication unit 16 receives a
non-electrical measurement indication, which indicates that
the second measuring unit 8 of the patient monitoring
apparatus 6 measures the physiological property, from the
patient monitoring apparatus 6 and the electrical energy
source 14 provides the electrical energy, after the non-
electrical measurement indication has been received. More-
over, the controller 15 is adapted to control the electrical
treatment apparatus 12 such that the data communication
unit 16 sends a completion indication, which indicates that
the electrical treatment procedure has been completed, to the
patient monitoring apparatus 6, after the electrical treatment
procedure has been completed.

[0049] The electrical treatment apparatus 12 comprises a
casing 13 in which the electrical energy source 14, the
controller 15 and the data communication unit 16 might be
integrated. The electrical treatment apparatus 12 further
comprises an input device 23 and an output device 24. The
input device 23 can include, for instance, a foot switch, a
keyboard, a computer mouse, a touchpad, et cetera. The
output device 24 is preferentially a display for displaying,
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for instance, parameters characterizing the electrical treat-
ment procedure like the applied current. The electrical
treatment apparatus 12 is adapted such that the input device
23 provides a user interface for allowing a user like a
physician to indicate that the electrical treatment procedure
will be started, wherein the controller 15 can be adapted to
control the electrical treatment apparatus 12 such that the
data communication unit 16 sends the treatment indication,
after the user has indicated that the electrical procedure will
be started. The output device 24 can be an external device
being not integrated in the casing 13 of the electrical
treatment apparatus 12 or it can be integrated into the casing
13.

[0050] In the following an embodiment of a method for
monitoring a patient and for performing an electrical treat-
ment procedure will exemplarily be described with reference
to a flowchart shown in FIG. 2.

[0051] In step 101 the system 1 for monitoring a patient
and for performing an electrical treatment procedure is
initialized such that the first measuring unit 7 electrically
measures the physiological property of the patient 2, i.e. by
measuring an electrical physiological activity, and the elec-
trical treatment apparatus 6 is ready for performing the
electrical treatment procedure. In step 102 the treatment
apparatus 12 receives via the user interface, i.e. via the input
device 23, an indication from the user that the electrical
treatment procedure should start. In particular, the user
actuates a foot switch, because he wants the electrical energy
source 14 to provide the electrical energy for performing the
electrical treatment procedure. In step 103 the data commu-
nication unit 16 of the electrical treatment apparatus 12
sends a treatment indication, which indicates that the elec-
trical treatment procedure will be performed, to the patient
monitoring apparatus 6 and the data communication unit 10
of the patient monitoring apparatus 6 receives the treatment
indication. In step 104 the measurement of the physiological
property is switched from the electrical measurement to the
non-electrical measurement, and in step 105 the data com-
munication unit 10 of the patient monitoring apparatus 6
sends a non-electrical measurement indication, which indi-
cates that the second measuring unit 8 non-electrically
measures the physiological property, to the electrical treat-
ment apparatus 12 and the data communication unit 16 of the
electrical treatment apparatus 12 receives this non-electrical
measurement indication.

[0052] Instep 106 the electrical energy source 14 provides
the electrical energy such that the electrical treatment pro-
cedure is performed and, after the provision of the electrical
energy has been stopped, i.e. after the electrical treatment
procedure has been completed, in step 107 the data com-
munication unit 16 sends a completion indication, which
indicates that the electrical treatment procedure has been
completed, to the patient monitoring apparatus 6 and the
data communication unit 10 of the patient monitoring appa-
ratus 6 receives this completion indication. In step 108 the
patient monitoring apparatus 6 switches from the non-
electrical measurement to the electrical measurement. In
step 109 it is checked whether the electrical treatment
procedure should be performed again, i.e. if the electrical
energy source 14 should provide electrical energy a further
time or not. In particular, it is checked whether the user has
indicated via the input device 23 or another input element
that a further application of the electrical energy is not
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intended. If this is the case the method ends in step 110.
Otherwise, the method can continue with step 102.

[0053] Step 101, the receiving of the treatment indication
in step 103, step 104, the sending of the non-electrical
indication in step 105 and the receiving of the completion
indication in step 107 and step 108 can be regarded as being
steps of a patient monitoring method for monitoring a
patient by using the patient monitoring apparatus 6. The
sending and receiving actions can be regarded as defining
steps of a communication method for communicating
between the patient monitoring apparatus 6 and the electrical
treatment apparatus 12.

[0054] The above described system, apparatuses and
methods allow for a reconfiguration of patient monitoring
settings from, for instance, electrocardiogram to photopl-
ethysmogram based heart rate detection during electrosur-
gical or electrocautery procedures automatically by means
of networking the patient monitoring apparatus with the
electrosurgical equipment, i.e. with the electrical treatment
apparatus. When the user, who is preferentially a surgeon,
activates an electrosurgical device, i.e. the treatment device
11, firstly a message can be sent to the patient monitoring
apparatus informing the patient monitoring apparatus that
radiofrequency energy is going to be generated soon. The
patient monitoring apparatus can then automatically recon-
figure its heart rate source from electrocardiogram to pho-
toplethysmogram and send back an acknowledge message to
the electrosurgical equipment that it is now safe for the
patient to start producing radiofrequency energy. When the
electrosurgical procedure is finished, the reverse communi-
cation can take place and the patient monitoring apparatus
can reconfigure its heart rate signal source to electrocardio-
gram. For the data communication known standards for
dynamic plug and play networking of medical devices like
the OR.NET standard might be used.

[0055] During electrosurgical procedures the application
of radiofrequency energy to the patient tissue frequently is
disturbing electrocardiogram based heart rate monitoring,
thereby leaving the patient’s heart rate unmonitored during
the electrosurgical procedure. This is critical for the patient’s
safety as both the user, i.e. in this case the surgeon, and a
generally also present anesthesiologist are not able to see
any reaction of the patient’s heart rate to the surgical
procedure. By providing the automatic reconfiguration of
the heart rate monitoring as described above, the patient’s
safety can be vastly increased during the electrosurgical
procedure. This reconfiguration process uses the networked
medical devices sending messages preferentially based on
user interface actions to each other, wherein the sending of
messages can be a broadcast sending or a sending to
dedicated recipients. The networked medical device, i.e. the
patient monitoring apparatus, reconfigures automatically
based on the received network messages. The user interface
action can be provided via a foot switch or a trigger at an
electrosurgical instrument, but also a button on a touch
screen or on another input device might be used for allowing
the user to provide the user interface action indicating that
the electrical energy should be provided. Once, for instance,
a surgeon triggers the electrosurgical equipment by pressing
the foot switch or pulling a trigger, the electrosurgical
equipment first sends a message on the device network, in
order to inform the connected devices, especially the patient
monitoring apparatus, that soon radiofrequency energy will
be applied. The receiving device will take action on the
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received message, in particular the patient monitoring will
reconfigure its heart rate detection automatically from elec-
trocardiogram to photoplethysmogram detection. When this
reconfiguration is finished, the patient monitoring apparatus
will send back a message to the electrosurgical equipment
which in turn will start with applying the radiofrequency
energy to the patient. When the surgeon stops the radiofre-
quency energy application by, for instance, releasing the
trigger of the surgical instrument or by not actuating the foot
switch anymore, the electrosurgical equipment will again
send a message to the networked patient monitoring appa-
ratus, in order to inform this apparatus that the application
of the radiofrequency energy has been stopped. The patient
monitoring apparatus will receive this image and reconfigure
its heart rate detection from photoplethysmogram based to
electrocardiogram based detection.

[0056] Other variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure, and the appended claims.

[0057] In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a”
or “an” does not exclude a plurality.

[0058] A single unit or device may fulfill the functions of
several items recited in the claims. The mere fact that certain
measures are recited in mutually different dependent claims
does not indicate that a combination of these measures
cannot be used to advantage.

[0059] The control of the system for monitoring a patient
and for performing an electrical treatment procedure in
accordance with the method for monitoring a patient and for
performing an electrical treatment procedure and/or the
control of the patient monitoring apparatus in accordance
with the patient monitoring method and/or the control of the
electrical treatment apparatus in accordance with the com-
munication method can be implemented as program code
means of a computer program and/or as dedicated hardware.
[0060] A computer program may be stored/distributed on
a suitable medium, such as an optical storage medium or a
solid-state medium, supplied together with or as part of other
hardware, but may also be distributed in other forms, such
as via the Internet or other wired or wireless telecommuni-
cation systems.

[0061] Any reference signs in the claims should not be
construed as limiting the scope.

[0062] The invention relates to a patient monitoring appa-
ratus comprising a first measuring unit for performing an
electrical measurement of a physiological property like an
electrocardiogram measurement providing a heart rate,
while an electrical treatment procedure is not performed, and
a second measuring unit for performing a non-electrical
measurement of the physiological property like an optical
photoplethysmogram measurement providing the heart rate.
A data communication unit is adapted to receive a treatment
indication, which indicates that the electrical treatment pro-
cedure will be performed, from an electrical treatment
apparatus, and a controller is adapted to control the patient
monitoring apparatus such that the measurement of the
physiological property is switched from the electrical mea-
surement to the non-electrical measurement, after the treat-
ment indication has been received. This allows for an
improved patient monitoring, because the likelihood of
disturbance by, for instance, electrical noise can be signifi-
cantly reduced.
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1. A patient monitoring apparatus for monitoring a patient,
wherein the patient monitoring apparatus comprises:

a first measuring unit for performing an electrical mea-
surement of a physiological property of a patient, while
an electrical treatment procedure is not performed,

a second measuring unit for performing a non-electrical
measurement of the physiological property of the
patient, while the electrical treatment procedure is
performed,

a data communication unit for receiving a treatment
indication, which indicates that the electrical treatment
procedure will be performed, from an electrical treat-
ment apparatus,

a controller for controlling the patient monitoring appa-
ratus such that the measurement of the physiological
property is switched from the electrical measurement to
the non-electrical measurement, after the treatment
indication has been received.

2. The patient monitoring apparatus as defined in claim 1,
wherein the controller is adapted to control the patient
monitoring apparatus such that the data communication unit
sends a non-electrical measurement indication, which indi-
cates that the second measuring unit measures the physi-
ological property, to the electrical treatment apparatus, after
the measurement of the physiological property has been
switched from the electrical measurement to the non-elec-
trical measurement.

3. The patient monitoring apparatus as defined in claim 1,
wherein the controller is adapted to control the patient
monitoring apparatus such that the data communication unit
receives a completion indication, which indicates that the
electrical treatment procedure has been completed, from the
electrical treatment apparatus and the measurement of the
physiological property is switched from the non-electrical
measurement to the electrical measurement, after the
completion indication has been received.

4. The patient monitoring apparatus as defined in claim 1,
wherein the second measuring unit is adapted to optically
measure the physiological property.

5. The patient monitoring apparatus as defined in claim 1,
wherein the first and second measuring units are adapted to
measure the heart rate of the patient as the physiological
property.

6. The patient monitoring apparatus as defined in claim 5,
wherein the first measuring unit is adapted to measure an
electrocardiogram for measuring the heart rate.

7. An electrical treatment apparatus for performing an
electrical treatment procedure, wherein the electrical treat-
ment apparatus comprises:

an electrical energy source for providing electrical energy
to a treatment device for performing the electrical
treatment procedure,

a data communication unit for sending a treatment indi-
cation, which indicates that the electrical treatment
procedure will be performed, to a patient monitoring
apparatus,

a controller for controlling the electrical treatment appa-
ratus such that the data communication unit sends the
treatment indication to the patient monitoring appara-
tus, before the electrical treatment procedure is per-
formed.

8. The electrical treatment apparatus as defined in claim 7,

wherein controller is adapted to control the electrical treat-
ment apparatus such that the data communication unit
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receives a non-electrical measurement indication, which
indicates that the second measuring unit of the patient
monitoring apparatus measures the physiological property,
from the patient monitoring apparatus and the electrical
energy source provides the electrical energy, after the non-
electrical measurement indication has been received.

9. The electrical treatment apparatus as defined in claim 7,
wherein controller is adapted to control the electrical treat-
ment apparatus such that the data communication unit sends
a completion indication, which indicates that the electrical
treatment procedure has been completed, to the patient
monitoring apparatus, after the electrical treatment proce-
dure has been completed.

10. The electrical treatment apparatus as defined in claim
7, wherein the electrical treatment apparatus comprises a
user interface for allowing a user to indicate that the elec-
trical treatment procedure will be started, wherein the con-
troller is adapted to control the electrical treatment apparatus
such that the data communication unit sends the treatment
indication, after the user has indicated that the electrical
procedure will be started.

11. A system for monitoring a patient and for performing
an electrical treatment procedure, wherein the system com-
prises:

an electrical treatment apparatus for performing the elec-

trical treatment procedure,

a patient monitoring apparatus for monitoring a patient as

defined by claim 1.

12. A patient monitoring method for monitoring a patient
by using the patient monitoring apparatus as defined in claim
1, wherein the patient monitoring method comprises:

performing an electrical measurement of a physiological

property of a patient, while an electrical treatment
procedure is not performed, by the first measuring unit
of the patient monitoring apparatus,
performing a non-electrical measurement of the physi-
ological property of the patient, while the electrical
treatment procedure is performed, by the second mea-
suring unit of the patient monitoring apparatus,

receiving a treatment indication, which indicates that an
electrical treatment procedure will be performed, from
an electrical treatment apparatus by the data commu-
nication unit of the patient monitoring apparatus,

controlling the patient monitoring apparatus such that the
measurement of the physiological property is switched
from the electrical measurement to the non-electrical
measurement, after the treatment indication has been
received, by the controller of the patient monitoring
apparatus.
13. A communication method for communicating between
a patient monitoring apparatus and an electrical treatment
apparatus as defined in claim 7, wherein the communication
method comprises:
sending a treatment indication, which indicates that an
electrical treatment procedure will be performed, to the
patient monitoring apparatus by the data communica-
tion unit of the electrical treatment apparatus,

controlling the electrical treatment apparatus such that the
data communication unit sends the treatment indication
to the patient monitoring apparatus, before an electrical
treatment procedure is performed, by the controller of
the electrical treatment apparatus.

14. A computer program for monitoring a patient by using
the patient monitoring apparatus, the computer program
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comprising program code means for causing the patient
monitoring apparatus to carry out the patient monitoring
method as defined in claim 12, when the computer program
is run on the patient monitoring apparatus.

15. A computer program for communicating between a
patient monitoring apparatus and an electrical treatment
apparatus, the computer program comprising program code
means for causing the electrical treatment apparatus to carry
out the communication method as defined in claim 13, when
the computer program is run on the electrical treatment
apparatus.
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