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least one switching arrangement is provided to switch
between these signal paths.
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RECEIVER COIL TO MEASURE X-NUCLEI
SIGNALS AND MAGNETIC RESONANCE
APPARATUS WITH SUCH A RECEIVER COIL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The invention concerns a receiver coil, in particular
a local coil, to measure x-nuclei signals in magnetic reso-
nance spectroscopy, of the type having at least one filter
connected in a first signal path to filter out radio-frequency
pulses radiated via a transmission coil during a measurement.
The invention also concerns a magnetic resonance apparatus.
[0003] 2. Description of the Prior Art

[0004] Inthe field of magnetic resonance spectroscopy itis
also known to measure signals from non-proton nuclei,
known as x-nuclei. Achieving a sufficient signal-to-noise
ratio in view of the reduced sensitivity of many nuclei is
thereby of central importance. It is known to use a decoupling
technique to increase the signal-to-noise ratio and to simplify
multiplet signals. However, the decoupling technique
requires the radiation of radio-frequency pulses during the
data acquisition (the measurement). In order for the radio-
frequency pulses to not negatively influence the measure-
ment, it is known to use at least one filter in the reception path
and in the transmission path. However, these filters produce
an attenuation of the signal which leads to a decrease of the
signal-to-noise ratio in the signal path of the reception coil.
[0005] Reception coils with such filters plugged into the
signal path are known, for example in 31P-1H heart-liver
coils and the like. Such a reception coil can also include a
separate filter box that is inserted into the reception path, but
this leads to a more complicated and more expensive work-
flow and generates additional error sources.

[0006] The reduction of the signal-to-noise ratio that is
described above by the attenuation of the signal due to the
additional filters is disadvantageous when specific measure-
ments do not require any additional radio-frequency pulses at
all for decoupling.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide a
reception coil in which an improvement of the signal-to-noise
ratio is possible at least in cases in which no radio-frequency
pulses are used during the data acquisition.

[0008] According to the invention, this object is achieved
by a reception coil of the aforementioned general type that is
provided with a second signal path bypassing the filter and at
least one switching arrangement to switch between the signal
paths.

[0009] A measurement-dependent signal path is conse-
quently advantageously realized in the reception path of the
coil electronics. In the event that the at least one present filter
is not necessary for the currently implemented measurement,
it can be circumvented by switching by the operation of the
switching arrangement. A reduction of the signal-to-noise
ratio by means of the filter is induced only when this is
absolutely necessary, and otherwise is avoided. If a measure-
ment is implemented that does not require the additional
filters for decoupling experiments, these filters are bypassed
by the second signal path and an active circuit so that an
unnecessary loss in signal-to-noise ratio is avoided, as would
otherwise occur given a fixed wiring of these filters.
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[0010] Ina further embodiment ofthe invention the switch-
ing arrangement is manually operable. This means that, by the
intervention of an operator depending on the measurement to
be implemented, it can be set as to whether the filters in the
first signal path are used or are bypassed by the second signal
path.

[0011] In a further embodiment of the invention, the
switching arrangement can be switched (operated) by an
internal and/or external control device, in particular a control
device of a magnetic resonance device. In this case an acti-
vation of the switching arrangement that is integrated into the
complete system controller can be produced so that the
switching arrangement to be switched in the measurement
sequence depending on the presence of radio-frequency
pulses during the measurement. This means that, since the
measurement sequence of the control device is known or will
be made known, depending on the set measurement sequence
the control device is automatically able to detect whether
radio-frequency pulses occur during the measurement or not,
and consequently whether the filter is required or not. If no
radio-frequency pulses are provided in the measurement
sequence to be implemented during the data acquisition, the
switching arrangement thus is switched to the second signal
path. If radio-frequency pulses are provided during the data
acquisition; the first signal path with the filter is thus used.
[0012] Inother embodiments, multiple filters are provided,
for example a filter adjacent to the coil conductor and a filter
installed in the coil electronics. At least two spatially separate
first signal paths are thus provided with filters and at least two
second signal paths corresponding to these filters. The spa-
tially separate filters are thus respectively separately
bypassed.

[0013] Ina further embodiment of the present invention, at
least two adjacent first signal paths and a second signal path
associated with this are provided, with the second or one of
the first signal paths being switched to by the switching
arrangement. Specifically given coils that are to measure
different non-proton nuclei, the radio-frequency pulses that
occur during the measurement are at different frequencies.
For each of these frequencies, filters can be provided that can
be switched dynamically just like the second signal path, in
particular by the control device.

[0014] For example, the switching arrangement can be
fashioned as a relay and/or as a semiconductor switch. Vari-
ous types are possible, depending on the specific embodiment
of the coil.

[0015] In addition to the reception coil, the present inven-
tion also concerns a magnetic resonance device with a recep-
tion coil according to the invention. All features and advan-
tages that have been described with regard to the reception
coil apply analogously to the magnetic resonance device
according to the invention.

[0016] The magnetic resonance device can also include a
control device fashioned to activate the switching arrange-
ment depending on the selected measurement sequence. A
central control device is then provided to which the measure-
ment sequences to be implemented are known, and the con-
trol device sets the switching arrangement to the first signal
path or the second signal path corresponding to the fact of
whether radio-frequency pulses are provided or not during the
data acquisition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a schematic block diagram of a reception
coil according to the invention.
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[0018] FIG. 2 schematically illustrates a magnetic reso-
nance device according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] FIG. 1 is a block diagram of a reception coil 1
according to the invention that is fashioned to receive signals
originating from non-proton nuclei, known as X-nuclei. For
example, this can be a 31P/1H local coil that is often used for
heart and liver acquisitions.

[0020] In addition to electronics 2 (which can be provided
in an adapter box 3, for example) the reception coil 1 has two
loops 4, 5. The loop 4 is a type known as an LP loop for
linearly polarized signals. The loop 4 is formed by a single
conductor loop 6 and used to transmit both 1H and 31P
signals, but only to receive 1H signals.

[0021] Thesecondloop 5 is fashioned as a CP butterfly loop
for circularly polarized signals and has three overlapping
conductor loops 7 that serve to receive the 31P measurement
signals. While the signal path of the LP loop 4 is not shown in
detail for clarity, the signal path of the CP butterfly loop 5 is
shown.

[0022] Both received signals initially pass through a
switching arrangement 8 via which a selection can be made
respectively between a first signal path 9 with a filter 10 that
filters out interference signals due to radio-frequency pulses
during the data acquisition, and a second signal path 11 with-
out a filter. After the signals are then amplified by preampli-
fiers 12, they are supplied to a combiner 13 that merges the
signals.

[0023] In the adapter box 3 an additional switching
arrangement 14 is provided with which a switch can likewise
be made between a first signal path 15 with an additional filter
16 and a second signal path 17 without a filter.

[0024] The switching arrangement 8, 14 (that can be each
fashioned as a relay) can be activated by an external control
device. This external control device switches the switching
arrangement 8, 14 to the first signal paths 9, 15 when the
filters 10, 16 are required, so radio-frequency pulses occur in
the current measurement sequence during the data acquisi-
tion. If no radio-frequency pulses should occur in the current
data acquisition with the measurement sequence, the signals
are conducted via the second signal path 11, 17 without a
filter.

[0025] It should be noted that multiple first signal paths 9,
15 with different filters can also be provided, and it is then
also possible to switch between the different filters via the
switching arrangements 8, 14.

[0026] FIG. 2 shows basic components of a magnetic reso-
nance device 18 according to the invention. As is generally
known, a patient receptacle 20 into which a patient bed 21 can
be driven is provided in a magnet housing 19. The reception
coil 1 is arranged on the patient bed 21. The reception coil 1
is connected via a communication connection 22 with the
control device 23, which is configured to activate the switch-
ing arrangements 8, 14 according to the currently used mea-
surement sequence.

[0027] Although modifications and changes may be sug-
gested by those skilled in the art, it is the intention of the
inventor to embody within the patent warranted hereon all
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changes and modifications as reasonably and properly come
within the scope of his contribution to the art.

I claim as my invention:

1. A magnetic resonance spectroscopy reception coil, com-
prising:

a first signal path configured to receive signals originating
from X-nuclei in a magnetic resonance spectroscopy
data acquisition procedure, said data acquisition proce-
dure including radiation of radio-frequency pulses by a
transmission coil;

afilter connected in said first signal path that filters out said
radio-frequency pulses radiated by said transmission
coil;

a second signal path that bypasses said filter; and

a switch that switches between said first and second signal
paths.

2. A reception coil as claimed in claim 1 wherein said

switch is a manually operable switch.

3. A reception coil as clamed in claim 1 comprising a
control device that electronically switches said switch
between said first and second signal paths.

4. A reception coil as clamed in claim 3 wherein said
control device switches said switch in said data acquisition
procedure dependent on a presence of said radio-frequency
pulses in said data acquisition procedure.

5. A reception coil as clamed in claim 1 wherein said first
signal path is a first first signal path and wherein said filter is
a first filter, and wherein said second signal path is a first
second signal path, and comprising a second first signal path
provided with a second filter, and a second second signal path
that bypasses said second filter in said second first signal path.

6. A reception coil as darned in claim 1 wherein said first
signal path is a first first signal path and wherein said filter is
a first filter, and comprising a second first signal path with a
second filter that filters out said radio-frequency pulses, and
wherein said switch switches between said second signal path
and one of said first first signal path and said second first
signal path.
7. A reception coil as darned in claim 1 wherein said switch
is a relay.
8. A magnetic resonance apparatus comprising:
a data acquisition unit operable to implement a magnetic
resonance spectroscopy data acquisition procedure;

said data acquisition unit comprising a transmission coil
that radiates radio-frequency pulses during said data
acquisition procedure; and

areception coil comprising a first signal path configured to
receive signals originating from X-nuclei in a magnetic
resonance spectroscopy data acquisition procedure, said
data acquisition procedure including radiation of radio-
frequency pulses by a transmission coil, a filter con-
nected in said first signal path that filters out said radio-
frequency pulses radiated by said transmission coil, a
second signal path that bypasses said filter, and a switch
that switches between said first and second signal paths.

9. A magnetic resonance apparatus as claimed in claim 8
comprising a control unit configured to electronically switch
said switch dependent on whether said data acquisition pro-
cedure comprises transmission of radio-frequency pulses by
said transmission coil.
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