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(57) ABSTRACT

A measuring device is provided. The measuring device has at
least one sensor unit for capturing a cardiac signal, a postpro-
cessing unit and a signal transfer unit for signal transfer
between the at least one sensor unit and the postprocessing
unit. The at least one sensor unit has at least one acoustic
sensor element.

(2013.01) 8 Claims, 2 Drawing Sheets
141
14{3 11,191?0)1?1 1;“32
24~
148 _}10
13\ s
146
142 1473 ™155
b 1w
14
15
140 [\ ]

153/

w
e |

[ T N B0

144 1452155
10



U.S. Patent Aug. 18,2015  Sheet 1 of 2 US 9,107,566 B2

FIG 1

13
| | /
19 5 100 100

12 o 14

17 Mw

(DiL s
™16

1091 .
N 11
100/ \
1 :
> 22
FIG 2
101




U.S. Patent Aug. 18,2015 Sheet 2 of 2 US 9,107,566 B2
FIG 3 o
123 /
12\4
: A N N
) ) ) )
199 125 126 127 128
1,130
/ \120
129
FIG 4 ”
143149150 151 152
24~
\\ //// av.
146
142 147~ ‘\f\155
¥~ 10
- 14
15
14{, L»MJVWJ
144 1452155
153~ 10
| |




US 9,107,566 B2

1
MEASURING DEVICE AND MAGNETIC
RESONANCE DEVICE COMPRISING A
MEASURING DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of German application No.
102011007 861.4 filed Apr. 21, 2011, which is incorporated
by reference herein in its entirety.

FIELD OF INVENTION

The present invention relates to a measuring device com-
prising at least one sensor unit for capturing a cardiac signal,
a postprocessing unit and a signal transfer unit for transfer-
ring signals between the at least one sensor unit and the
postprocessing unit.

BACKGROUND OF INVENTION

In order to provide cardiac imaging for a patient, an imag-
ing device (such as a magnetic resonance device in particular)
must be synchronized with a cardiac signal of the patient. An
ECG measuring device which has a sensor unit for capturing
cardiac signals is customarily used for this purpose. The
sensor unit comprises a plurality of ECG electrodes, which
are placed on the patient in the chest region. A trigger signal
for the cardiac imaging is then generated on the basis of the
ECG signals that are captured.

SUMMARY OF INVENTION

The present invention addresses in particular the problem
of providing a measuring device which allows a magnetic
resonance measurement that is free of influences from an
external magnetic field. The problem is solved by the features
in the independent claims. Advantageous embodiments are
described in the dependent claims.

The invention takes as its staring point a measuring device
comprising at least one sensor unit for capturing a cardiac
signal, a postprocessing unit and a signal transfer unit for
transferring signals between the at least one sensor unit and
the postprocessing unit.

Itis proposed that the at least one sensor unit should feature
at least one acoustic sensor element. This advantageously
allows the detection of cardiac sounds free of influences from
an external magnetic field, such as e.g. the magnetic field that
is generated by the magnetic resonance device. It is therefore
possible to capture cardiac signals, in particular acoustic car-
diac signals and/or cardiac sounds, during a magpetic reso-
nance examination without adversely affecting the patient,
e.g. without the undesirable induction of currents and/or volt-
ages in an ECG sensor unit as a result of applying a primary
magnetic field and/or temporarily applying gradient fields. In
this context, an acoustic sensor element is understood in
particular to be a sensor element that is configured exclu-
sively to detect sound-waves of acoustic signals, in particular
acoustic cardiac sounds and/or cardiac noises. A detection
range of the acoustic sensor element preferably encompasses
a frequency range of the cardiac sounds and/or cardiac noises
of humans. In this case, a maximal frequency of the cardiac
sounds and/or cardiac noises of humans lies within a range of
+20 Hz relative to an average maximal frequency of 80 Hz,
and most preferably within a range of £10 Hz relative to the
average maximal frequency of 80 Hz.
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A particularly advantageous detection of cardiac noises
and/or cardiac sounds while avoiding any interference caused
by the applied magnetic field of the magnetic resonance
device can be achieved if the at least one acoustic sensor
element comprises at least one optical microphone. An opti-
cal microphone is understood to be in particular amicrophone
which is metal-free and/or cannot be magnetized, which
detects acoustic signals such as e.g. cardiac sounds and/or
cardiac noises by means of an optical signal and/or acousti-
cally by means of a membrane, and which generates an opti-
cal signal for onward transfer, in particular a light signal
and/or alaser signal that corresponds to the acoustic signal. In
this context, the optical microphone can feature a membrane
for the purpose of detecting the acoustic signals, or the detec-
tion can take place without a membrane in the optical micro-
phone by capturing a frequency modulation and/or an ampli-
tude modulation of a pulsed light beam.

It is further proposed that the at least one acoustic sensor
element should comprise at least one sound-absorbing mem-
brane, whereby an advantageous selection and/or amplifica-
tion of the cardiac sounds can be achieved during the acoustic
detection. The membrane preferably takes the form of a
vibration membrane, whose resonance range or natural fre-
quencies correspond at least partly to a frequency range of the
cardiac sounds and/or the cardiac noises, which exhibit an
average maximal frequency of approximately 80 Hz. More-
over, the sound-absorbing membrane can be arranged in an
optical microphone and/or a receive unit of a stethoscope,
wherein the receive unit of the stethoscope is in contact with
the chest of the patient, in particular a chest region that covers
the heart region, for the purpose of detecting the acoustic
cardiac signals.

In an advantageous development of the invention, it is
proposed that the at least one sensor unit should comprise a
light-beam unit, which generates a laser beam that is reflected
at the sound-absorbing membrane. In this type of configura-
tion, the acoustic cardiac signal (in particular the cardiac
sound) can be converted into an optical signal by means ofthe
reflected laser beam, thereby allowing onward transfer of the
detected signal with a minimum of interference. It is more-
over possible to dispense with cables for transport and/or
onward transfer of the laser beam, thereby increasing the
reliability of the measuring device for cardiac signal measure-
ment by preventing interruptions due to cable damage.

Ina further embodiment of the invention, it is proposed that
the measuring device should comprise at least one signal
conversion unit, which converts a signal that has been cap-
tured by the at least one sensor element into an electrical
signal. Advantageous postprocessing of the detected cardiac
sounds can be performed within an electronic evaluation sys-
tem on the basis of the electrical signals. The signal conver-
sion unit can comprise e.g. a photodiode which converts
optical signals into electrical signals, a pressure sensor that
converts acoustic signals into electrical signals and/or further
sensors and/or units that are considered to be suitable by a
person skilled in the art.

Ttis further proposed that the at least one sensor unit should
comprise a sound transport unit for the purpose of signal
transfer between the at least one acoustic sensor element and
the signal conversion unit. As a result, the detected acoustic
signal can advantageously be protected against in particular
acoustic interfering signals during its transfer to the signal
conversion unit, and superimposition of the detected acoustic
signal by acoustic interfering signals can be prevented. In this
type of configuration, the signal conversion unit preferably
features a pressure sensor, which converts the sound-waves
arriving at the pressure sensor into electrical signals in par-
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ticular. In this context, a sound transport unit is understood to
be in particular a unit that features e.g. a tube which is filled
with a sound propagation medium (in particular air) and
which transfers or transports sound-waves of an acoustic
signal (in particular cardiac noises and/or cardiac sounds)
selectively to a target location while protecting them from
interfering signals.

It is further proposed that the signal transfer unit should be
configured for wireless signal transfer between the at least
one sensor unit and the postprocessing unit. It is thereby
advantageously possible to dispense with long cables that
would otherwise be required for a connection between the at
least one sensor unit and the postprocessing unit for the pur-
pose of signal interchange and/or data interchange, and con-
sequently also to prevent failures of the cardiac signal mea-
surement due to cable fractures. It is therefore also possible in
particular to avoid hindrances that are provoked and/or
caused as a result of cable connections (such as jamming of
connection cables when transporting the patient in particu-
lar), and thus advantageously to increase reliability and in
particular service life of the at least one sensor unit and/or the
measuring device. In this context, a wireless signal transfer is
understood to be in particular a signal transfer without cables,
by means of which information (in particular a characteristic
value of the detected cardiac sounds) is interchanged and/or
transferred via electromagnetic waves.

In afurther embodiment of the invention, itis proposed that
the at least one sensor unit should take the form of a mobile
sensor unit, and that a light-beam unit and/or the signal con-
version unit should be arranged within the mobile sensor unit.
A particularly compact sensor unit can be provided, having in
particular short paths between the at least one sensor element
and the light-beam unit and/or the signal conversion unit. This
also allows simple operation of the at least one sensorunit due
to the compact nature of the sensor unit.

Itis further proposed that the at least one sensor unit should
comprise a partial region that is arranged on a housing of a
magnetic resonance device, and that a light-beam unit and/or
the signal conversion unit should be arranged within said
partial region. It is thereby advantageously possible to
achieve a connection (in particular a wireless connection)
between the at least one sensor element, which is preferably
in contact with the patient, and the light-beam unit. As a result
of arranging the light-beam unit on the housing, it is possible
to capture a relative vibrational movement of e.g. amembrane
in relation to the light-beam unit, and an acoustic cardiac
sound can be determined thus.

A particularly advantageous adaptation of a position of the
light-beam unit to a position (in particular a heart position) of
the patient can be achieved if the light-beam unit is so
arranged as to be movable along at least one direction within
the partial region. Said direction is preferably parallel with a
longitudinal direction of a holding region for holding the
patient.

If the at least one sensor unit is so designed as to be
magnetic resonance-compatible, the measuring device can
advantageously be used to trigger magnetic resonance imag-
ing.

Furthermore, the invention takes as its starting point a
magnetic resonance device comprising a measuring device,
wherein a trigger signal for magnetic resonance imaging is
generated by means of the measuring device.

It is proposed that the magnetic resonance device should
comprise a holding region for holding a patient and a housing
that surrounds the holding region, wherein a light-beam unit
of the measuring device is arranged on the housing that sur-
rounds the holding region. As a result of the arrangement of
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the light-beam unit on the housing that surrounds the holding
region, it is advantageously possible to capture an acoustic
cardiac sound by capturing a relative vibrational movement
of a membrane relative to the light-beam unit. A particularly
advantageous capture of the acoustic heart sound due to opti-
mal positioning of the light-beam unit relative to a heart
region of the patient can be achieved if the light-beam unit is
arranged on the housing which surrounds the holding region
in such a way that it can be moved along at least one direction.

Ina further embodiment of the invention, itis proposed that
the magnetic resonance device should feature a primary mag-
net for generating a primary magnetic field, and that a post-
processing unit of the measuring device should be arranged
outside of a region that is penetrated by the primary magnetic
field. The postprocessing unit, in particular a computing unit
of the postprocessing unit, can advantageously be protected
against any adverse effect from the magnetic field.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, features and details of the invention
are derived from the exemplary embodiments that are
described below and with reference to the drawings, in which:

FIG. 1 shows a schematic illustration of a magnetic reso-
nance device comprising a measuring device according to the
invention,

FIG. 2 shows a first exemplary embodiment of the inven-
tive measuring device having an optical microphone,

FIG. 3 shows a second exemplary embodiment of the
inventive measuring device, and

FIG. 4 shows a third exemplary embodiment of the inven-
tive measuring device.

DETAILED DESCRIPTION OF INVENTION

FIG. 1 shows a magnetic resonance device 10 according to
the invention. The magnetic resonance device 10 comprises a
primary magnet 11 for generating a strong and in particular
constant primary magnetic field 12. Moreover, the magnetic
resonance device 10 comprises a cylindrical holding region
13 for holding a patient 14, wherein the holding region 13 is
surrounded by the primary magnet 11 in a circumferential
direction. The patient 14 can be pushed into the holding
region 13 by means of a patient couch 15 of the magnetic
resonance device 10.

The magnetic resonance device 10 additionally features a
gradient coil 16 for generating magnetic field gradients that
are used for spatial encoding during imaging. The gradient
coil 16 is controlled by means of a gradient control unit 17.
Furthermore, the magnetic resonance device 10 features
high-frequency antennas 18 and a high-frequency antenna
unit 19 for exciting a polarization which occurs in the primary
magnetic field 12 that is generated by the primary magnet 11.
The high-frequency antennas 18 are controlled by the high-
frequency antenna unit 19 and beam high-frequency mag-
netic resonance sequernces into an examination space that is
essentially formed by the holding region 13. The magnetiza-
tion is thereby deflected from its position of equilibrium. The
high-frequency antenna unit 19 is also used to receive mag-
netic resonance signals.

The magnetic resonance device 10 features a control unit
20 for controlling the primary magnet 11, the gradient control
unit 17 and the high-frequency antenna unit 19. The control
unit 20 controls the magnetic resonance device 10 centrally,
e.g. by executing a predefined imaging gradient echo
sequence. Control information (such as e.g. imaging param-
eters) and reconstructed magnetic resonance images can be



US 9,107,566 B2

5

displayed on a display unit 21 (e.g. amonitor) of the magnetic
resonance device 10. The magnetic resonance device 10 addi-
tionally features an input unit 22, by means of which the
information and/or parameters can be entered by an operator
during a measurement operation.

The illustrated magnetic resonance device 10 can obvi-
ously comprise further components which are normally fea-
tured in magnetic resonance devices 10. Moreover, the way in
which a magnetic resonance device 10 generally functions is
also known to a person skilled in the art, and therefore a
detailed description of the general components has been
omitted.

The magnetic resonance device 10 additionally features a
measuring device 100 as illustrated in greater detail in the
FIGS. 2 to 4. The measuring device 100 is used to capture
acoustic cardiac signals and/or cardiac sounds, which are then
used to generate a trigger signal for synchronization of the
magnetic resonance device 10 with the heartbeat of the
patient 14, thereby ensuring an exact timing of the medical
imaging with the heartbeat for the magnetic resonance imag-
ing.

FIG. 2 schematically illustrates a first exemplary embodi-
ment of the measuring device 100 according to the invention.
The measuring device 100 is designed to capture and/or
detect cardiac signals, and has a sensor unit 101 with an
acoustic sensor element 102 for this purpose. [n an alternative
embodiment, the measuring device 100 can also have more
than one sensor unit 101 and/or the sensor unit 101 can have
two or more acoustic sensor elements 102. In order to allow
error-free measuring operation of the magnetic resonance
device 10 in conjunction with the measuring device 100, the
sensor unit 101 of the measuring device 100 is so designed as
to be magnetic resonance-compatible.

The acoustic sensor element 102 in the present exemplary
embodiment takes the form of an optical microphone 103 and
is intended for acoustic detection of cardiac sounds of the
patient 14. In this case, the optical microphone 103 can com-
prise a sound-absorbing membrane, this being situated on a
chest region of the patient 14 for detection of cardiac sounds.
The membrane can also have a reflective coating. Further-
more, the optical microphone 103 can have a light-beam unit
which comprises a light-emitting diode. The optical micro-
phone 103 can include an optical-fiber cable which is situated
between the light-emitting diode and the membrane, and
which directs a light from the light-emitting diode directly
onto the membrane. During operation of the optical micro-
phone 103 with membrane, a light beam and/or optical signal
that was generated by the light-beam unit is at least partially
reflected at the membrane due to the reflective coating of the
membrane, and a further optical signal, which is formed by
the reflected optical signal, is carried from the membrane to a
signal conversion unit 105 via an optical-fiber cable 104 of the
sensor unit 101. When detecting cardiac sounds in this type of
configuration, the membrane moves as a result of sound-
waves, such that the beam which is reflected during move-
ment of the membrane is phase-shifted when it hits a light
inlet opening of the further optical-fiber cable 104 relative to
a beam that is reflected during a still state of the membrane,
and therefore a smaller light component can be coupled into
the further optical-fiber cable 104 for carrying away the
reflected light. In this way, an optical signal for onward trans-
fer of the cardiac signal is generated by means of the acous-
tically detected cardiac signals at the membrane.

Alternatively, the optical microphone 103 can also be
designed such that it does not have a membrane, it being
possible in this context to take advantage of the effect that a
pulsed light beam can be modulated in its frequency and/or
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amplitude by sound, in particular when a sound field is tra-
versed. In this context, the sound-waves of the cardiac sounds
can be determined by capturing a change in the amplitude
and/or the frequency of the pulsed light beam relative to a
reference beam. Onward transfer of the captured signals to a
signal conversion unit 105 is also possible by means of at least
one optical-fiber cable 104.

The signal conversion unit 105 of the sensor unit 101 takes
the form of a photodiode. For the purpose of capturing the
cardiac sounds, the optical signals that are carried away from
the optical microphone 103 via the optical-fiber cable 104 hit
the photodiode. Electrical signals are generated depending on
an intensity of the optical signals hitting the photodiode,
wherein said electrical signals can differ in respect of at least
one signal parameter (e.g. a current strength and/or a voltage,
etc.), which is dependent on the intensity of the optical signals
that arrive. These different electrical signals therefore repre-
sent the different intensities of the light hitting the photodiode
and hence the sound-waves of the cardiac sounds that are
emitted by the heart of the patient 14. An alternative embodi-
ment of the signal conversion unit 105 is easily conceivable.

Furthermore, the sensor unit 101 comprises a signal filter
unit 106, an analog-digital conversion unit 108 and a signal
transfer unit 107. The electrical signal that is generated by the
photodiode is carried to the signal filter unit 106 of the sensor
unit 101, where it is at least partially separated from interfer-
ing signals and/or noise. The signal is then passed to the
analog-digital conversion unit 108 within the sensor unit 101
and a digital signal is generated.

The measuring device 10 additionally comprises a post-
processing unit 109. An output signal of the analog-digital
conversion unit 108 is transferred to the signal transfer umt
107, which is designed for wireless signal transfer between
the sensor unit 101 and the postprocessing unit 109. For this
purpose, the electrical signals are transmitted to the postpro-
cessing unit 109, which has a signal receiving unit 110. The
signal interchange between the signal transfer unit 107 and
the postprocessing unit 109 is achieved by emission and/or
transfer electromagnetic waves. Alternatively, the transmitted
signals can also comprise analog signals.

The postprocessing unit 109 comprises a computing unit,
in whichis stored the software and/or computer programs that
are required for analysis of the captured signals, wherein said
software and/or computer programs further process the sig-
nals that are captured and prepared by the sensor unit 101. In
this context, the signals are prepared inter alia for the purpose
of generating a trigger signal for the magnetic resonance
device 10, such that synchronization of the magnetic reso-
nance imaging with the trigger signal for a magnetic reso-
nance measurement can take place. The postprocessing unit
109 of the measuring device 100 is connected to the control
unit 20 of the magnetic resonance device 10 via a data inter-
change unit (not shown in further detail). Alternatively, it is
also possible for the postprocessing unit 109 of the measuring
device 100 to be integrated into the control unit 20 of the
magnetic resonance device 10. The postprocessing unit 109 is
so arranged as to be outside of the holding region 13 and also
outside of a region that is penetrated by the primary magnetic
field 12. The postprocessing unit 109 can also comprise fur-
ther units and/or components such as a storage unit, for
example.

The sensor unit 101 takes the form of a mobile sensor unit
101 which is connected wirelessly and/or without cables to
the postprocessing unit 109 and/or further units of the mea-
suring device 100 for a measurement operation. The mobile
sensor unit 101 comprising the acoustic sensor element 102,
the signal conversion unit 105, the signal filter unit 106, the
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analog-digital conversion unit 108 and the signal transfer unit
107is placed onto a chest region of the patient 14, wherein the
acoustic sensor element 102 is in contact with a chest region
that covers a heart region of the patient 14.

FIGS. 3 and 4 show alternative exemplary embodiments of
the measuring device 120 and 140 respectively. The following
description is essentially limited to the differences relative to
the exemplary embodiment in FIG. 2, wherein reference is
made to the description of the exemplary embodiment in FIG.
2 inrespect of components, features and functions that remain
the same.

FIG. 3 shows an embodiment of an inventive measuring
device 120 as an alternative to the description relating to FIG.
2. The measuring device comprises a mobile sensor unit 121
having an acoustic sensor element 122. The acoustic sensor
element 122 comprises a chest element 123 of a stethoscope
with a sound-absorbing membrane. The sensor unit 121 addi-
tionally comprises a sound transport unit 124 in the form of an
air tube, which transfers the acoustic signal of the cardiac
sounds captured by the membrane to a signal conversion unit
125 of the sensor unit 121. The cardiac sounds and/or sound-
waves captured by the membrane are passed from the mem-
brane to the sound transport unit 124 and transported onward
by propagation of the sound-waves within the air tube.

The signal conversion unit 125 comprises a pressure sensor
that converts the incoming sound-waves into an electrical
signal, wherein the electrical signal generated by the pressure
sensor is dependent on a frequency and/or a pressure and/or
an amplitude of the sound-waves. The pressure sensor can
take the form of a differential pressure sensor and/or other
pressure sensors that are considered to be suitable by a person
skilled in the art.

In a similar manner to the description for FIG. 2, the elec-
trical signal is passed from the signal conversion unit125to a
signal filter unit 126 and an analog-digital conversion unit
127 for generating a digital electrical signal. The digital elec-
trical signal is then transmitted via a signal transfer unit 128
wirelessly and/or without cables to a postprocessing unit 129,
which has a receive unit 130 for this purpose, of the measur-
ing device 120. In this case, an arrangement and functionality
of the postprocessing unit 129 within the magnetic resonance
device 10 corresponds to an arrangement and functionality of
the postprocessing unit 109 in the exemplary embodiment as
per FIG. 2.

FIG. 4 shows an embodiment of an inventive measuring
device 140 as an alternative to the description relating to
FIGS. 2 and 3. The measuring device 140 comprises a sensor
unit 141 which has a mobile partial region 142 and a partial
region 143 that is arranged on a housing 24 of the magnetic
resonance device 10. The mobile partial region 142 of the
sensor unit 141 comprises an acoustic sensor element 144,
which features a sound-absorbing membrane 145. The mem-
brane is in contact with a chest region of the patient 14, which
covers a heart region of the patient 14, for the purpose of
capturing the cardiac sounds.

The partial region 143 that is arranged on the housing 24 of
the magnetic resonance device 10 comprises a light-beam
unit 146, which takes the form of a laser unit and generates a
laser beam 147. The laser beam 147 is reflected at the mem-
brane 145 in order to capture the cardiac sounds of the patient
14. During detection of acoustic cardiac signals, the mem-
brane 145 is caused to vibrate and therefore executes a move-
ment relative to the laser unit, this being mounted securely on
the housing 24 of the magnetic resonance device 10 in order
to perform a measurement. Due to a varying distance between
the laser unit and the membrane due to vibrations of the
membrane 145, the reflected laser beam 147 can be modu-
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lated in respect of at least one laser beam parameter, such as
e.g. its phase and/or frequency. In order to allow effective
capture of the cardiac sounds, at least the laser unit is movably
arranged on one side of the housing 24 that surrounds the
holding region 13 of the magnetic resonance device 10, said
side being oriented towards the holding region 13, wherein
the laser unit is mounted on the wall 24 in such a way that it
can be moved along a direction 148. The direction 148 is so
aligned as to be parallel with a longitudinal direction of the
holding region 13. In this way, a position of the laser unit can
be adapted to a position of the patient 14 for the purpose of
cardiac imaging. Alternatively, the whole of the partial region
143 which is part of the sensor unit 101 and is arranged on the
housing 24 can be so mounted on the housing 24 as to be
movable along the direction 148. The acoustic sensor element
144 (with membrane) and the laser unit together form an
optical microphone 155.

The reflected laser beam 147 is detected by the laser unit
and is forwarded to a signal conversion unit 149 of the sensor
unit 141. As described in relation to FIG. 2, the signal con-
version unit 149 takes the form of a photodiode which con-
verts the optical signal into an electrical signal whose param-
eters (in particular a current strength and/or a voltage) are
dependent on the signal parameters of the detected laser sig-
nal. The electrical signal is then passed to a signal filter unit
150 and an analog-digital conversion unit 151 as described in
relation to FIG. 2. The digital electrical signal is then passed
to a signal transfer unit 152, which is designed to transmit the
digital electrical signals to a postprocessing unit 153 of the
measuring device 140 wirelessly and/or without cables. The
postprocessing unit 153 has a receive unit 154 for this pur-
pose. In addition to the laser unit, the partial region 143 which
is part of the sensor unit 141 and is arranged on the housing 24
of the magnetic resonance device 10 comprises the signal
conversion unit 149, the signal filter unit 150, the analog-
digital conversion unit 151 and the signal transfer unit 152.

In this case, an arrangement and functionality of the post-
processing unit 153 within the magnetic resonance device 10
corresponds to an arrangement and functionality of the post-
processing unit 109 in the exemplary embodiment as per FIG.
2. Alternatively, the postprocessing unit 153 can also be
arranged directly adjacent to the sensor unit 141 and/or the
signal transfer unit 152 can have a data transfer cable for
transferring the digital electrical signals between the sensor
unit 141 and the postprocessing unit 153.

The invention claimed is:

1. A magnetic resonance device to be used in a magnetic
resonance examination, comprising:

a housing that surrounds a holding region for holding a

patient; and

an optical microphone for capturing and processing an

acoustic cardiac signal of the patient and sending out an
output signal,

wherein the measuring device is mounted on an inner side

wall of the housing towards the holding region within a
magnetic field generated by the magnetic resonance
device.

2. The magnetic resonance device as claimed in claim 1,
wherein the an optical microphone comprises a photodiode
for converting the acoustic cardiac signal into an electrical
signal.

3. The magnetic resonance device as claimed in claim 1,
further comprising a computer for postprocessing the output
signal.

4. The magnetic resonance device as claimed in claim 3,
wherein the output signal are wirelessly transferred to the
computer.
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5. The magnetic resonance device as claimed in claim 3,
wherein the computer is arranged outside a region that is
penetrated by the magnetic field.

6. The magnetic resonance device as claimed in claim 1,
wherein the an optical microphone is movably mounted on 5
the inner side wall of the housing.

7. The magnetic resonance device as claimed in claim 1,
wherein the an optical microphone is magnetic resonance-
compatible.

8. The magnetic resonance device as claimed in claim 1, 10
wherein the an optical microphone generates a trigger signal
for the magnetic resonance examination.
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