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PATIENT SUPPORT APPARATUS AND
MEDICAL IMAGING APPARATUS HAVING
THE PATIENT SUPPORT APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority of German applica-
tion No. 10 2012 203 119.7 filed Feb. 29, 2012, which is
incorporated by reference herein in its entirety.

FIELD OF INVENTION

[0002] The present application relates to a patient support
apparatus having a patient table, a movable support plate for
supporting a patient, a guide unit, which is designed to guide
the support plate along at least one movement direction of the
support plate, and a fastening unit for fastening an auxiliary
unit to the support plate.

BACKGROUND OF INVENTION

[0003] Previous patient support apparatuses have a patient
table and a support plate for supporting a patient. This support
plate is supported in such a manner that it can be moved by a
guide unit along a longitudinal extension of the patient sup-
port apparatus. The patient support apparatus also has a fas-
tening unit for fastening a head coil unit to the support unit.
The head coil unit here is fastened to a contact surface of the
support unit.

SUMMARY OF INVENTION

[0004] The object underlying the present application is to
provide a patient support apparatus, which allows flexible
support and/or fastening of an auxiliary unit in different posi-
tions in respect of the support unit. The object is achieved by
the features of the independent claims. Embodiments are set
out in the dependent claims.

[0005] The application is based on a patient support appa-
ratus having a patient table, a movable support plate for
supporting a patient, a guide unit, which is designed to guide
the support plate along at least one movement direction of the
support plate, and a fastening unit for fastening an auxiliary
unit to the support plate.

[0006] Itis proposed that the fastening unit has at least one
setting unit for setting the position of the auxiliary unit in
relation to the support plate in a flexible manner. The auxiliary
unit can be disposed in different positions in relation to the
support unit. The auxiliary unit is formed by a coil unit, such
as a head coil unit, so that the patient, such as the head region
of the patient, can be supported in a position desired by an
operator and/or in a support position appropriate for the
anatomy of the patient. The disclosed patient support appa-
ratus is configured for use in conjunction with a medical
imaging apparatus. The integration of the auxiliary unit, such
as the head coil unit, on the support plate of the patient support
apparatus means that the disclosed patient support apparatus
is suitable for a medical imaging apparatus formed by a
magnetic resonance apparatus. The movable support plate
means that the patient support apparatus can be provided for
examinations during or after an intervention by a physician,
such as a surgical intervention in a head region of the patient.
The patient can remain lying on the support plate and is
picked up from an operating table together with the support
plate by the patient support apparatus and moved for example
to the magnetic resonance apparatus, with the support plate
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being moved, after the two patient support apparatuses have
been docked, from the first patient support apparatus to the
second patient support apparatus by the guide unit. As a
magnetic resonance examination is frequently used to moni-
tor or continue the surgical intervention, the head of the
patient is fixed within the head coil unit during this process,
with the head also being able to offer open operating access or
open intervention access. The patient support apparatus here
is formed by a patient support apparatus for neurosurgical
interventions, having an interface for coupling to at least one
medical imaging apparatus and having at least one interface
for coupling to an operating table, on which the neurosurgical
interventions on the patient take place.

[0007] It is further proposed that the fastening unit is dis-
posed on a lower face and/or on a front face of the support
plate, thereby allowing a space-saving and compact patient
support apparatus to be achieved. A “lower face” here refers
to a face of the support plate facing away from the support
surface. A “front face” here refers to a face disposed in a head
support region of the support plate, which is also aligned
perpendicular to a longitudinal extension of the support plate.
[0008] It is further proposed that the fastening unit has at
least one subregion, which extends away from the support
plate along a direction from a contact surface toward the
lower face, so that the auxiliary unit, such as the head coil
unit, can be disposed in an optimum position for the patient
and/or the operator, in an appropriate and ergonomic position,
as used for example for conventional neurosurgical support of
the patient without intraoperative imaging, in relation to the
support plate.

[0009] The patient support apparatus has a substructure
cover, with a region for receiving the fastening unit with a
height of 40 mm to 80 mm disposed between the substructure
cover and a lower face of the support plate. The region has a
height of 50 mm to 70 mm, allowing lowering of the head coil
to be achieved during an examination and/or an intervention
by a physician. A “region for receiving the fastening unit”
here refers to a region between the substructure cover and the
lower face of the patient couch, in which no additional units,
such as coil elements, cables, etc., are disposed, so that when
the support plate is displaced, the fastening unit can move
freely within the region for receiving the fastening unit. To
this end the region for receiving the fastening unit is of the
same height along the entire longitudinal extension of the
patient support apparatus.

[0010] Inonedevelopment ofthe application it is proposed
that the support plate is formed by a removable plate, so that
the support plate can be used for different support appara-
tuses, for example in an operating support apparatus, a patient
support apparatus for a medical imaging apparatus, etc. The
region for receiving the fastening apparatus also allows inter-
ference-free movement of the support plate from a first sup-
port apparatus to a second support apparatus. A “removable
plate” here refers to a support plate for supporting the patient,
which can be moved around between different patient support
apparatuses. To this end the patient support apparatuses have
guide units with slide elements, so that the support plate can
be switched without interference and with little friction from
a first patient support apparatus to a second patient support
apparatus, with the two patient support apparatuses docking
with one another for the support plate switch.

[0011] Itis further proposed thatthe at least one setting unit
has at least one articulation unit for moving and/or setting the
position of the auxiliary unit, such as the head coil unit, along
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at least one spatial direction. This allows the setting of the
position of the head coil unit and/or of the head region of the
patient to be adjusted in a flexible manner. The setting unit can
also have at least one articulation unit for moving and/or
setting the position of the auxiliary unit, such as the head coil
unit, along at least two spatial directions. Alternatively it is
also conceivable for the setting unit also to have a number of
articulation units for setting a position and/or movement of
the head coil unit. It is thus possible to achieve setting of the
position of the auxiliary unit, such as the head coil unit, along
a number of spatial directions and thus to adjust the position
of'the auxiliary unit, such as the head coil unit, to the anatomy
of the patient and/or to an optimum treatment position for
surgical intervention for example at the head region of the
patient. The articulation units here can have a rotary articu-
lation and/or a ball articulation and/or further articulation
units that appear expedient to the person skilled in the art. The
fastening unit also has a holding region for holding the aux-
iliary unit, such as the head coil unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Further features and details of the application will
emerge from the embodiment described in the following and
with reference to the drawings, in which:

[0013] FIG. 1 shows a schematic diagram of a disclosed
medical imaging apparatus and

[0014] FIG. 2 shows a disclosed patient support apparatus.

DETAILED DESCRIPTION OF INVENTION

[0015] FIG. 1 shows a schematic diagram of a disclosed
medical imaging apparatus, formed in the present embodi-
ment by way of example by a magnetic resonance apparatus
10. However the embodiment of the medical imaging appa-
ratus is not restricted to the magnetic resonance apparatus 10;
the medical imaging apparatus can of course also be formed
by a computed tomography apparatus, a PET apparatus, a
mobile or fixed x-ray-based C-arm system, a SPECT appara-
tus, etc.

[0016] The magnetic resonance apparatus 10 comprises a
magnetic unit 11 with a main magnet 12 for generating a
powerful and constant main magnetic field 13. The magnetic
resonance apparatus 10 also has a cylindrical receiving region
14 for receiving a patient 15, the receiving region 14 being
enclosed in a peripheral direction by the magnetic unit 11.
The patient 15 can be introduced by a patient support appa-
ratus 30 of the magnetic resonance apparatus 10 into the
receiving region 14. To this end the patient support apparatus
30 is configured in a movable manner.

[0017] The magnetic unit 11 also has a gradient coil 16 for
generating magnetic field gradients, which is used for spatial
encoding during imaging. The gradient coil 16 is controlled
by a gradient control unit 17. The magnetic unit 11 also has a
cylindrical high-frequency coil unit 18 and a high-frequency
control unit 19 for stimulating polarization, which is estab-
lished in the main magnetic field 13 generated by the main
magnet 12. The high-frequency coil unit 18 is controlled by
the high-frequency control unit 19 and emits high-frequency
magnetic resonance sequences into an examination space,
which is formed by the receiving region 14. This deflects the
magnetization from its equilibrium position. Magnetic reso-
nance signals are also received by the high-frequency coil
unit 18.
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[0018] To control the main magnet 12, the gradient control
unit 17 and to control the high-frequency control unit 19, the
magnetic resonance apparatus 10 has a control unit 20 formed
by a computation unit. The computation unit controls the
magnetic resonance apparatus 10 centrally, for example the
performance of a predefined imaging gradient echo sequence.
Control information, such as imaging parameters for
example, and reconstructed magnetic resonance images can
be displayed to an operator on a display unit 21, for example
on at least one monitor, of the magnetic resonance apparatus
10. The magnetic resonance apparatus 10 also has an input
unit 22, by which information and/or parameters can be input
by an operator during a measuring operation.

[0019] Theillustrated magnetic resonance apparatus 10 can
of course comprise further components that are normally a
feature of magnetic resonance apparatuses 10. A general
mode of operation of a magnetic resonance apparatus 10 is
also known to the person skilled in the art so there is no need
for a detailed description of the general components here.
[0020] The patient support apparatus 30 is shown in more
detail in FIG. 2. For use with the magnetic resonance appa-
ratus 10 the patient support apparatus 30 is configured as
magnetic resonance-compatible. The patient support appara-
tus 30 is formed by a patient support apparatus 30 for neuro-
surgical interventions having an interface for coupling to at
least one medical imaging apparatus, such as a magnetic
resonance apparatus 10, and having at least one interface for
coupling to an operating table (not shown in detail).

[0021] The patient support apparatus 30 has a table 31 and
a movable support plate 32 for supporting the patient 15. The
patient support apparatus 30 also has a guide unit 33, which is
designed to guide the support plate 32 along a movement
direction 34 of the support plate 32. The movement direction
34 here is aligned parallel to a longitudinal extension 35 of the
patient support apparatus 30.

[0022] The guide unit 33 has two guide rails 36, each dis-
posed on a side peripheral region of the table 31 along the
longitudinal extension 35 of the patient support apparatus 30.
The guide rails 36 here are provided with slide elements (not
shown in detail), which can be formed by roller slide elements
and/or other slide elements that appear expedient to the per-
son skilled in the art. This allows the support plate 32 to be
moved and/or guided with little friction along the longitudinal
extension 35 in relation to the table 31. The support plate 32
can also have slide elements and/or guide elements (not
shown in detail), such as for example guide rails, of the guide
unit 33. The guide unit 33 supports the support plate 32 in
such a manner that it can be moved along the longitudinal
extension 35, it being possible to switch from the patient
support apparatus 30 to an operating table support apparatus
in the process. To this end the support plate 32 is formed by a
removable plate.

[0023] The patient support apparatus 30 also has a fasten-
ing unit 37 for fastening an auxiliary unit formed by a head
coil unit 38. In one alternative embodiment of the application
the auxiliary unit can also be formed by further units or
elements.

[0024] The fastening unit 37 has a holder 39, within which
the head coil unit 39 is disposed. The fastening unit 37 is
configured in such a manner that it is possible to set the
position of the head coil unit 38 in relation to the support plate
32 in a flexible manner. To this end the fastening unit 37 has
a setting unit 40, which comprises at least one articulation
unit 41, 42, 43. In the present embodiment the setting unit 40
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has three articulation units 41, 42, 43. The first articulation
unit 41 is formed by a first rotary articulation unit and the
second articulation unit 42 is formed by a second rotary
articulation unit. The first rotary articulation unit and the
second rotary articulation unit are disposed parallel to one
another, with a rotation axis of the first rotary articulation unit
and a rotation axis of the second rotary articulation unit dis-
posed parallel to one another. The two rotation axes are also
disposed parallel to a contact surface 44 of the support plate
32 and orthogonal to a longitudinal extension 45 of the sup-
port plate 32. The two rotary articulation units are connected
to one another by way of two bars 46 disposed parallel to one
another.

[0025] The first rotary articulation unit allows a rotational
movement of the two parallel bars 46 about the rotation axis
of the first rotary articulation unit in relation to a holding
element 47 of the fastening unit 37 connected in a fixed
manner to the support plate. The second rotary articulation
unit allows a rotational movement of the two parallel bars 46
about the rotation axis of the second rotary articulation unit in
relation to the holder 39 for arranging the head coil unit 38.
When the position of the head coil unit 38 is being set, the two
rotary articulation units allow said head coil unit 38 to be
displaced along the longitudinal extension 45 of the support
plate 32 and along a second spatial direction 48, which is
aligned perpendicular to the longitudinal extension 45 of the
support plate 32 and perpendicular to the support surface 44
of the support plate 32.

[0026] The holder 39 for arranging the head coil unit 38
also has the third articulation unit 43 of the setting unit 40,
which comprises a rotary articulation unit. A rotation axis of
said third rotary articulation unit is aligned perpendicular to
the rotation axes of the first and second rotary articulation
units and also perpendicular to the support surface 44 of the
support plate 32. This allows a rotation of the head coil unit 38
parallel to the support surface 44 of the support plate 32 to be
achieved. The third articulation unit 43 can also produce a
rotation of the head coil unit 38 within the plane aligned
perpendicular to the contact surface 44 of the support plate
32.

[0027] Alternatively or additionally the setting unit 40 and/
or the individual articulation units 41, 42, 43 of the setting
unit 40 can also be embodied differently from a rotary articu-
lation unit. For example the articulation units 41, 42, 43 can
also be formed by ball articulation units, rotary push-in
articulation units and/or further articulation units that appear
expedient to the person skilled in the art. It is also conceivable
for the number of articulation units to vary, when individual
articulation units can be set with a number of degrees of
freedom.

[0028] The setting of the fastening unit 37, such as of the
setting unit 40, for a desired position of the head coil unit 38
is effected manually here by an operator, for example a cli-
nician. Alternatively or additionally at least partially auto-
matic and/or self-activated setting of the position of the head
coil unit 38 by the setting unit 40 is conceivable, for example
by an electric or electronic setting unit, etc.

[0029] The fastening unit 37 is disposed on the support
plate 32 of the patient support apparatus 30. To this end the
fastening unit 37 is disposed in a fixed manner with the
holding element 47 on the support plate 32, the arrangement
being effected on a lower face formed by a face of the support
plate 32 facing away from the support surface 44 and/or on a
front face of the support plate 32. In the present embodiment
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the fastening unit 37 is disposed on the lower face of the
support plate 32. The holding element 47 of the fastening unit
37 here can be screwed, bonded or riveted to the support plate
32 and/or can be connected in a fixed manner to the support
plate 32 by further fastening methods.

[0030] The arrangement of the fastening unit 37 on the
lower face and/or on the front face of the support plate 32
means that the fastening unit 37 projects beyond the dimen-
sions of the support plate 32. The fastening unit 37 projects
beyond the support plate 32 along a direction 49 from the
support surface 44 toward the lower face of the support plate
32. Depending on the position set at the fastening unit 37, the
fastening unit 37 can have a maximum extension of approx.
70 mm relative to the support plate 32 along this direction 49.
The maximum extension has a length of approx. 60 mm and
alength of approx. 50 mm. The fastening unit 32 also projects
beyond the front face along the longitudinal extension 45 of
the support plate 32, so that, when mounted on the fastening
unit 37, the head coil unit 38 is disposed outside the dimen-
sions of the support plate 32 along the longitudinal extension
45 of the support plate 32. It is possible for the head coil unit
38, a bearing surface 50 of the head coil unit 38 for contact
with the head of a patient 15, to be lowered to and/or disposed
atthe height of the contact surface 44 by the fastening unit 37,
such as by the setting unit 40.

[0031] The patient support apparatus 30, such as the table
31, also has a substructure cover 51, which is designed to
cover a region for receiving a controller, an electronic unit
and/or further units and/or elements that appear expedient to
the person skilled in the art, and which covers a face of the
patient table 31 facing the support plate 32. For interference-
free movement of the support plate 32 together with the
lowered head coil unit 38 relative to the substructure cover 51,
the patient support apparatus has a region 52 for receiving the
fastening unit 37, with the fastening unit 37 projecting out
from the support plate 32 into said region 52. This region 52
for receiving the fastening unit 37 has a height 53 of approx.
40 mm to approx. 80 mm, however a height 53 of 50 mm to 70
mm and a height 53 of at least 55 mm. This region 52 for
receiving the fastening unit 37 has the same height 53 along
the entire longitudinal extension 35 of the patient support
apparatus 30. Said region 52 also extends along an entire
transverse extension between the two guide rails 36 of the
table 31, so thatunwanted tilting of the fastening apparatus 37
is prevented during movement of the support plate 32 along
the longitudinal extension 35.

1. A patient support apparatus, comprising:

a support plate for supporting a patient;

a guide unit for guiding the support plate along at least one

movement direction of the support plate;

an auxiliary unit;

a fastening unit for fastening the auxiliary unit to the sup-

port plate; and

a setting unit for flexibly setting a position of the auxiliary

unit in relation to the support plate.

2. The patient support apparatus as claimed in claim 1,
wherein the auxiliary unit is formed by a head coil unit.

3. The patient support apparatus as claimed in claim 1,
wherein the fastening unit is disposed on a lower face and/or
on a front face of the support plate.

4. The patient support apparatus as claimed in claim 3,
wherein the fastening unit comprises at least one subregion
that extends away from the support plate along a direction
from a contact surface toward the lower face.
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5. The patient support apparatus as claimed in claim 1,
further comprising a substructure cover having a region for
receiving the fastening unit, wherein the region has a height of
40 mm to 80 mm and is disposed between the substructure
cover and a lower face of the support plate.

6. The patient support apparatus as claimed in claim 5,
wherein the region has a height of 50 mm to 70 mm.

7. The patient support apparatus as claimed in claim 5,
wherein the region has a same height along entire longitudinal
extension of the patient support apparatus.

8. The patient support apparatus as claimed in claim 1,
wherein the support plate is formed by a removable plate.

9. The patient support apparatus as claimed in claim 1,
wherein the setting unit comprises at least one articulation
unit for moving and/or setting the position of the auxiliary
unit along at least one spatial direction.

10. The patient support apparatus as claimed in claim 1,
wherein the setting unit comprises at least one articulation
unit for moving and/or setting the position of the auxiliary
unit along at least two spatial directions.

11. A medical imaging apparatus, comprises:

a patient support apparatus as claimed in claim 1.

12. The medical imaging apparatus as claimed in claim 11,
wherein the medical imaging apparatus is a magnetic reso-
nance apparatus.
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