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DESCRIPTION
Title of Invention
RADIATION PROTECTION EQUIPMENT AND RADIATION PROTECTION
SYSTEM PROVIDED WITH RADIATION PROTECTION EQUIPMENT

Technical Field

[0001] The present invention relates to a
radiation protection equipment configured to reduce the
amount of radiation exposure of a medical staff, and a
radiation protection system including the radiation

protection equipment.

Background Art

[0002] In Patent Literature 1, there is disclosed
a radiation protection system configured to cover a
patient on an X-ray table and separate a working area
from an X-ray emitter having a C-shaped arm. The
radiation protection system includes a radiation
shielding wall, a radiation shielding screen on the X-
ray table, and a flexible interface for radiation
shielding, which is configured to connect the radiation
shielding screen and the X-ray table to the radiation
shielding wall. Further, the radiation shielding
screen includes a plurality of screen support parts
mounted to the X-ray table and radiation-resistant
partition walls mounted to the screen support parts.
[0003] When the radiation shielding screen is in
an extended state, the radiation shielding screen
covers the X-ray table in the working area, and the
radiation-resistant partition wall is interposed
between the patient and a doctor. Further, when
fluoroscopic treatment is performed, the radiation
shielding screen is extended from a leg part of the X-
ray table to a central abdominal portion of the patient.
The radiation shielding screen can be folded when the

screen support parts slide along the X-ray table.



[0004] The radiation shielding screen includes
access ports so that the doctor can give treatment to
the patient through use of a surgical instrument. Each
access port is covered with a radiation shielding cloak
attached to the radiation shielding screen. The
radiation shielding cloak assists protection of the
doctor giving treatment on a periphery of the X-ray
table from radiation scattering through each access

port.

Citation List
Patent Literature
[0005] PTL 1: Japanese Patent No. 5016774

Summary of Invention

Technical Problem

[0006] According to the radiation protection
system of Patent Literature 1, a medical staff can be
protected from scattering radiation. However, for
example, when an endoscopic spinal operation is
performed, the working area is narrowed by the
radiation shielding walls, with the result that there
is difficulty in performing the operation. Further,

the size of each component of the radiation protection
system is large, and each component includes a
shielding material containing lead or the like, with
the result that the weight of the component becomes
heavier. Further, it takes time to install the
radiation protection system, and it requires labor to
put away the components of the radiation protection
system after the operation.

[0007] In order to solve the above-mentioned
problem, according to one embodiment of the present
invention, there 1is provided a radiation protection
equipment, including: a first protection sheet arranged

on a periphery of a radiation source device and



configured to shield radiation; a second protection
sheet formed separately from the first protection sheet,
arranged on a side of an operation table, and
configured to shield radiation; and a third protection
sheet formed separately from the first protection sheet
and the second protection sheet, arranged on a
periphery of a surgical field so as to expose the
surgical field, and configured to shield the radiation.
[0008] Further, according to another embodiment of
the present invention, there is provided a radiation
protection system, including: an imaging apparatus
including a radiation source device and a detector; and
the above-mentioned radiation protection equipment.
[0009] With this, the amount of radiation exposure
of the medical staff can be significantly reduced, and
a large working area can be ensured during an operation.
Further, the size of each component of the radiation
protection equipment can be reduced, and hence the
weight thereof can be decreased. Further, the
radiation protection equipment can be provided, which
can be installed within a short time period before an
operation and enables the components to be easily put
away after the operation.

[0010] Further features of the present invention
are apparent from the following description of
exemplary embodiments with reference to the attached

drawings.

Brief Description of Drawings
[0011] FIG. 1 is a schematic perspective view of a
radiation protection system according to a first
embodiment of the present invention.

FIG. 2A is a view for illustrating a developed
state of a first protection sheet.

FIG. 2B is a view for illustrating a mounted

state of the first protection sheet.



FIG. 3A is a view for illustrating the first
protection sheet and a developed state of a second
protection sheet.

FIG. 3B is a view for illustrating mounted states
of the first and second protection sheets.

FIG. 4 is a view for illustrating a third
protection sheet in a developed state.

FIG. 5 is a view for illustrating a third
protection sheet in a developed state according to a

second embodiment of the present invention.

Description of Embodiments

[0012] Exemplary embodiments for carrying out the
present invention are now described in detail with
reference to the drawings. However, for example, the
dimensions, materials, shapes, and relative positions
of the components, which are described in the following
embodiments, may be suitably set and changed based on
the configuration of the system to which the present
invention is applied or based on various conditions.
Unless otherwise noted, the scope of the present
invention is not limited to the embodiments
specifically described herein. Vertical directions
herein respectively correspond to an upward direction
and a downward direction with respect to the direction
of gravity. Further, horizontal directions correspond
to directions parallel to a floor surface on which an
operation table is installed.

[0013] [First Embodiment]

A radiation protection system 100 according to a
first embodiment of the present invention is described
with reference to FIG. 1. FIG. 1 is a schematic
perspective view of the radiation protection system 100
and is an illustration of a state as viewed from a foot
side of an operation table 9. In FIG. 1, the right

side of the operation table 9 corresponds to a foot



side of a patient, and the left side of the operation
table 9 corresponds to a head side of the patient.
[0014] As illustrated in FIG. 1, the radiation
protection system 100 includes an imaging apparatus 110
and the operation table 9. The imaging apparatus 100
includes a radiation source device 101 and a detector
102. On the operation table 9, a patient to be
subjected to an operation lies down. Further, in FIG.
1, first sheet support part 5 and second sheet support
part 6, which are configured to support protection
sheets of a radiation protection equipment 10, are
illustrated. 1In FIG. 1, for convenience of description,
illustration of the protection sheets is omitted, and
only a second side surface sheet 12 of a first
protection sheet and a foot side sheet 24 of a second
protection sheet are illustrated with the dotted lines.
[0015] As the imaging apparatus 110, there are
given various medical imaging apparatus using radiation.
In the following, an X-ray imaging apparatus (surgical
image pickup apparatus) is described below as an
example. The imaging apparatus 110 includes the
radiation source device 101 including an X-ray tube and
an X-ray diaphragm device (not shown). The X-ray tube
is configured to generate an X-ray through use of a
high voltage to be supplied thereto. Further, the X-
ray diaphragm device is configured to shield a part of
the X-ray generated by the X-ray tube to control an
irradiation field. Further, the imaging apparatus 110
includes the detector 102. The detector 102 is
configured to detect radiation (X-ray), which is
radiated from the radiation source device 101 and
transmitted through the patient on the operation table
9, through conversion into an electric charge.

[0016] Further, the imaging apparatus 110 includes
a C-shaped arm configured to support the radiation

source device 101 and the detector 102. A imaging



position may often be changed for a plurality of times
in one operation. Therefore, the arm can perform
various operations such as the movement in the vertical
directions, the rotation around an axis of the arm, the
slide movement along a curved direction of the arm, and
the like.

[0017] When an operation is performed, an operator
(medical staff) stands on the right side of FIG. 1,
that is, the foot side of the patient with respect to
the radiation source device 101, or on the left side of
FIG. 1, that is, the head side of the patient with
respect to the radiation source device 101 to perform
the operation. Therefore, in order to protect the
operator from radiation, the first protection sheet
configured to shield radiation radiated from the
radiation source device 101 is arranged on a periphery
of the radiation source device 101. 1In FIG. 1, only
the second side surface sheet 12 described later is
illustrated with the dotted lines.

[0018] Further, in order to shield scattering
radiation which comes out from the patient, the second
protection sheet is arranged also between the operator
and the patient, that is, on the side of the operation
table 9. In FIG. 1, only the foot side sheet 24
described later is illustrated with the dotted lines.
Further, in order to shield scattering radiation which
comes out from the vicinity of a surgical field, a
third protection sheet (not shown) is arranged also on
the periphery of the surgical field.

[0019] In order to support those protection sheets,
the radiation protection equipment 10 includes the
first sheet support part 5 and the second sheet support
part 6. The first sheet support part 5 includes a pair
of sheet support parts arranged so that the radiation
source device 101 is placed therebetween. Similarly,

the second sheet support parts 6 include a pair of



sheet support parts arranged so that the detector 102
is placed therebetween. Each of the sheet support
parts includes a fixing part to be fixed to the
operation table 9 and a pole serving as a main body.
The first sheet support part 5 and the second sheet
support part 6 have the same configuration except for
the shape of the main body of the sheet support part.
Therefore, the first sheet support part 5 is described
below.

[0020] A fixing part 56 of the first sheet support
part 5 may be formed of a pole clamp into which a lower
end portion of the pole of the first sheet support part
5 can be inserted. The fixing part 56 includes a
receiving part having a substantially U-shape in cross-
section on the operation table 9 side. When the
receiving part is inserted to a rail arranged on the
operation table 9, the fixing part 56 is mounted to the
operation table 9. With this, the fixing part 56 is
mounted so as to be movable along a longitudinal
direction of the operation table 9. Therefore, the
distance from the radiation source device 101 or the
detector 102 to the first sheet support part 5 can be
appropriately adjusted.

[0021] Further, an insertion hole into which the
lower end portion of the pole can be inserted is formed
in the fixing part 56. When a lever 57 is rotated
after the lower end portion is inserted into the
insertion hole, the lower end portion can be held and
fixed in the fixing part 56. Further, when the lever
57 i1s loosened, the first sheet support part 5 can be
moved along the vertical directions. With this, the
height of the first sheet support part 5 with respect
to the operation table 9 can be appropriately adjusted.
[0022] Further, the first sheet support part 5
includes a first extension part 51 extending in the

horizontal direction A (an emitting direction of



radiation) of FIG. 1. Further, the first sheet support
part 5 includes a second extension part 52 continuing
from the first extension part 51, and the second
extension part 52 extends in the vertical direction B
(a downward direction) of FIG. 1. Further, the first
sheet support part 5 can be rotated about the fixing
part 56 in the horizontal direction. When the lever 57
is loosened, the orientation of the first extension
part 51 can be changed, and the position thereof can be
appropriately adjusted.

[0023] The pole of the first sheet support part 5
can be formed by bending a stainless steel pipe having
a diameter of from 13 mm to 14 mm and a length of 145
cm. In the first sheet support part 5, one sheet
support part arranged on the foot side of the patient
includes the first extension part 51 of 45 cm and the
second extension part 52 of 50 cm formed so as to be
bent downward at 90° from the first extension part 51.
Further, the one sheet support part includes a third
extension part 53 of 20 cm formed so as to be bent in
the emitting direction at 90° from the second extension
part 52, a fourth extension part 54 of 15 cm formed so
as to be bent toward the foot side at 90° along the
longitudinal direction of the operation table 9, and a
fifth extension part 55 of 15 cm formed so as to be
bent downward at 90° from the fourth extension part 54.
[0024] Further, another sheet support part of the
first sheet support part 5 has a shape symmetrical to
that of the one sheet support part with respect to the
radiation source device 101. That is, the another
sheet support part includes the first extension part 51
of 45 cm, the second extension part 52 of 50 cm formed
so as to be bent downward at 90° from the first
extension part, the third extension part 53 of 20 cm
formed so as to be bent in the emitting direction at

90° from the second extension part 52, the fourth



extension part 54 of 15 cm formed so as to be bent
toward the head side at 90° along the longitudinal
direction of the operation table 9, and the fifth
extension part 55 of 15 cm formed so as to be bent
downward at 90° from the fourth extension part 54.
[0025] Meanwhile, the pole of the second sheet
support part 6 can be formed by bending a stainless
steel pipe having a diameter of from 13 mm to 14 mm and
a length of 110 cm. Each pole of the second sheet
support part 6 has a substantially L-shape. That is,
the second sheet support part 6 includes a first
extension part 61 of 45 cm extending in the emitting
direction of radiation, and a second extension part 62
of 65 cm formed so as to be bent downward at 90° from
the first extension part 61. A hook-and-loop fastener
68 configured to mount the protection sheet is mounted
to the first extension part 61 of the second sheet
support part 6.

[0026] Further, an end portion of the second
extension part 62 of the second sheet support part 6 is
also inserted into the fixing part (pole clamp) mounted
to the operation table 9 and fixed. The fixing parts
of the first sheet support part 5 and the second sheet
support part 6 are not limited to pole clamps. For
example, the fixing part can also be formed of a pin
that can be inserted into a hole formed in the pole of
the sheet support part.

[0027] Subsequently, mounting of the first to
third protection sheets is described with reference to
FIG. 2A, FIG. 2B, FIG. 3A, FIG. 3B, and FIG. 4. FIG.
2A, FIG. 3A, and FIG. 4 are views for illustrating
states of the protection sheets in a developed state,
as viewed from above. The right side corresponds to
the foot side of the patient, and the left side
corresponds to the head side of the patient. Further,
FIG. 2B and FIG.3B are views for illustrating the
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protection sheets in a hanging state after being
mounted, as viewed from above.

[0028] The radiation protection equipment 10
includes a first protection sheet 1 arranged on the
periphery of the radiation source device 101 and
configured to shield radiation, a second protection
sheet 2 arranged between the operator and the patient
and configured to shield radiation, and a third
protection sheet 3 arranged on the periphery of a
surgical field so as to expose the surgical field and
configured to shield radiation. The first protection
sheet 1, the second protection sheet 2, and the third
protection sheet 3 are formed separately from each
other.

[0029] Each protection sheet includes a surface
material and a shielding material for radiation. The
shielding material is arranged on an inner side of the
surface material. For example, the protection sheet is
formed of a sheet having a lead equivalent of 0.25 mmPb
and has a shielding ability to shield radiation by
about 80% to about 99%.

[0030] When such protection sheet is folded and
stored, there is a risk in that the shielding material
in a folded portion may be damaged to cause degradation
of the shielding ability. Therefore, even when the
protection sheet has a large size, the protection sheet
cannot be folded, and it is necessary to ensure a large
storage space. In this respect, according to the first
embodiment, the first protection sheet 1, the second
protection sheet 2, and the third protection sheet 3
are formed separately from each other. With this, the
size of each protection sheet can be reduced, thereby
being capable of stacking the protection sheets for
storage without folding the protection sheets.
Therefore, it is not necessary to ensure a large

storage space, and there is no risk of damage to the
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shielding material in the folded portion.

[0031] Further, the first protection sheet 1, the
second protection sheet 2, and the third protection
sheet 3 are formed separately from each other, and
hence the weight of each protection sheet can be
reduced. For example, in the case of a protection
sheet having dimensions of 200 cm x 70 cm, the weight
of the protection sheet is from about 5.4 kg to about
10.0 kg, and it cannot be easily mounted. Meanwhile,
in the case of a protection sheet having dimensions of
100 cm x 70 cm, the weight of the protection sheet is a
half of the protection sheet having dimensions of 200
cm x 70 cm, and it can be relatively easily mounted.
[0032] When the radiation protection equipment 10
is mounted to the operation table 9, the second sheet
support part 6 (FIG. 1) is first mounted to the
operation table 9. The second sheet support part 6 is
mounted so that the first extension part 61 is
positioned above the operation table 9 (above a
patient). Then, the first sheet support part 5 (FIG.
1) is mounted to the operation table 9. The first
sheet support part 5 is mounted so that the radiation
source device 101 is placed between the first extension
parts 51.

[0033] Next, as illustrated in FIG. 2A, the first
protection sheet 1 (first protection sheet set) is
arranged on the periphery of the radiation source
device 101. The first protection sheet 1 includes a
first side surface sheet 11 facing a first side surface
of the radiation source device 101, a second side
surface sheet 12 facing a second side surface on an
opposite side to the first side surface of the
radiation source device 101, and a back surface sheet
13 facing a back surface and an upper surface of the
radiation source device 101. The back surface of the

radiation source device 101 is a surface on an opposite
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side to a side facing the detector 102. The first side
surface sheet 11, the second side surface sheet 12, and
the back surface sheet 13 can be formed separately from
each other. With this, the size of each protection
sheet can be further reduced, and the weight of each
protection sheet can be even further decreased.

[0034] The first side surface sheet 11 is mounted
to the first extension part 51 of the first sheet
support part 5. The first side surface sheet 11 has a
rectangular shape having dimensions of 100 cm x 70 cm,
and a pair of upper edge hook-and-loop fasteners 111
are arranged in an upper end portion of the first side
surface sheet 11. When mounting the first side surface
sheet 11, the pair of upper edge hook-and-loop
fasteners 111 are first joined to each other so that
the upper end portion is bent to have a substantially
ring shape in cross-section. Then, the first extension
part 51 of the one sheet support part of the first
sheet support part 5 is inserted into an inner side of
the ring shape, to thereby mount the first side surface
sheet 11 to the first extension part 51.

[0035] Similarly, the second side surface sheet 12
is mounted to the first extension part 51. The second
gside surface sheet 12 is a rectangular protection sheet
having dimensions of 110 cm x 70 cm, and a pair of
upper edge hook-and-loop fasteners 121 are arranged in
an upper end portion of the second side surface sheet
12. When mounting the second side surface sheet 12,
the pair of upper edge hook-and-loop fasteners 121 are
first joined to each other so that the upper end
portion is bent to have a substantially ring shape in
cross-section. Then, the first extension part 51 of
the another sheet support part of the first sheet
support part 5 is inserted into an inner side of the
ring shape, to thereby mount the second side surface

sheet 12 to the first extension part 51.
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[0036] Further, the back surface sheet 13 is
mounted to the first side surface sheet 11 and the
second side surface sheet 12. The back surface sheet
13 is a rectangular protection sheet having dimensions
of 130 cm x 30 cm. A pair of side edge hook-and-loop
fasteners 131 are arranged on back surfaces of both
side edge portions of the back surface sheet 13.
Further, a side edge hook-and-loop fastener 112 is
arranged on the first side surface sheet 11, and a side
edge hook-and-loop fastener 122 is arranged also on the
second side surface sheet 12. When the back surface
sheet 13 is mounted to the first side surface sheet 11
and the second side surface sheet 12, the side edge
hook-and-loop fasteners 131 of the back surface sheet
13 are joined to the side edge hook-and-loop fastener
112 of the first side surface sheet 11 and to the side
edge hook-and-loop fastener 122 of the second side
surface sheet 12. The side edge hook-and-loop
fasteners 131 arranged on the back surface are
illustrated with the dotted lines.

[0037] As illustrated in FIG. 2B, the first side
surface sheet 11 and the second side surface sheet 12,
which have been mounted, are positioned on both sides
of the radiation source device 101. The first side
surface sheet 11 and the second side surface sheet 12
are supported by the first sheet support part 5, and
hang down on the floor surface side. Further, the back
surface sheet 13, which has been mounted, is positioned
on a back side and an upper side of the radiation
source device 101. The back surface sheet 13 is
supported by the first sheet support part 5 through
intermediation of the first side surface sheet 11 and
the second side surface sheet 12, and hangs down on the
floor surface side. Further, end portions of the first
side surface sheet 11, the second side surface sheet 12,

and the back surface sheet 13 are superposed and joined
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to each other so that the first side surface sheet 11,
the second side surface sheet 12, and the back surface
sheet 13 are arranged without a gap.

[0038] Next, the second protection sheet 2 (second
protection sheet set) i1s arranged between the operator
and the patient (operation table 9). As illustrated in
FIG. 3A, the second protection sheet 2 includes the
foot side sheet 24 arranged on the foot side of the
patient with respect to the radiation source device 101
and a head side sheet 25 arranged on the head side of
the patient with respect to the radiation source device
101. The foot side sheet 24 and the head side sheet 25
can be formed separately from each other. With this,
the size of each protection sheet can be even further
reduced, and the weight thereof can be even further
decreased.

[0039] The foot side sheet 24 is mounted to the
side of the operation table 9. The foot side sheet 24
is a rectangular protection sheet having dimensions of
50 cm x 70 cm, and an upper edge hook-and-loop fastener
241 is arranged in an upper end portion of the foot
side sheet 24. When mounting the foot side sheet 24,
the upper edge hook-and-loop fastener 241 is joined to
a hook-and-loop fastener 91 (FIG. 1) arranged on the
operation table 9. The upper edge hook-and-loop
fastener 241 arranged on the back surface is
illustrated with the dotted lines.

[0040] The head side sheet 25 is mounted to the
first side surface sheet 11 and to the first extension
part 61 of the second sheet support part 6. The head
side sheet 25 is a rectangular protection sheet having
dimensions of 110 cm x 80 cm. A side edge hook-and-
loop fastener 251 is arranged on a back side of a side
edge portion of the head side sheet 25. Further, the
hook-and-loop fastener 68 (FIG. 1) is arranged on the

first extension part 61. Further, an upper edge hook-
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and-loop fastener 252 is arranged on a back side of an
upper edge portion of the head side sheet 25. Further,
a side edge hook-and-loop fastener 113 (FIG. 2A) 1is
arranged in a side edge portion of the first side
surface sheet 11 on the operation table 9 side.

[0041] When mounting the head side sheet 25, the
side edge hook-and-loop fastener 251 is joined to the
side edge hook-and-loop fastener 113 of the first side
surface sheet 11. At the same time, the upper edge
hook-and-loop fastener 252 is joined to the hook-and-
loop fastener 68 of the first extension part 61. The
side edge hook-and-loop fastener 251 and the upper edge
hook-and-loop fastener 252 arranged on the back surface
are illustrated with the dotted lines.

[0042] As illustrated in FIG. 3B, the head side
sheet 25, which has been mounted, is supported by the
first extension part 61 and the first side surface
sheet 11. Further, the head side sheet 25 is arranged
between the first side surface sheet 11 and the
operation table 9 so that a part of the head side sheet
25 is positioned on the side of the operation table 9,
and another part of the head side sheet 25 covers a
part of the patient. Further, end portions of the foot
side sheet 24 and the second side surface sheet 12 are
superposed on each other, and end portions of the head
side sheet 25 and the first side surface sheet 11 are
superposed on each other. Thereby, the foot side sheet
24 and the second side surface sheet 12 are arranged
without a gap, and the head side sheet 25 and the first
side surface sheet 11 are arranged without a gap. The
second protection sheet 2 may be arranged only on one
side. However, a plurality of medical staffs are
generally involved in an operation, and hence the
second protection sheet 2 is arranged on both sides of
the radiation source device 101.

[0043] Next, as illustrated in FIG. 4, the third
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protection sheet 3 (third protection sheet set) is
arranged on the periphery of a surgical field S. The
third protection sheet 3 includes at least two sheets
that are combined so as to expose a rectangular region.
The third protection sheet 3 according to the first
embodiment includes four protection sheets (first to
fourth surgical field sheets) that surround the
surgical field S. The first to fourth surgical field
sheets are formed separately from each other. With
this, the size of each protection sheet can be even
further reduced, and the weight thereof can be even
further decreased. The surgical field S is a
rectangular region having a side of, for example, from
15 cm to 45 cm.

[0044] Further, an edge of each of the first to
fourth surgical field sheets on the surgical field S
side defines each side of the rectangular surgical
field S. After the third protection sheet 3 is
arranged, the third protection sheet 3 is covered with
a sterilized cover cloth (not shown), and the cover
cloth is attached to the body of the patient with a
tape. Therefore, the cover cloth is positioned between
the third protection sheet 3 and the surgical field S.
With this, during an operation, the third protection
sheet 3 1s prevented from being placed over the
surgical field S. Further, the third protection sheet
3, in place of the cover cloth, may be sterilized and
attached to the body of the patient. Further, the
third protection sheet 3 may be accommodated into a
sterilized cover and attached to the body of the
patient.

[0045] When the third protection sheet 3 is
arranged, a first surgical field sheet 36 is first
placed on the first sheet support part 5 and the second
sheet support part 6. The first surgical field sheet

36 is a rectangular protection sheet having dimensions
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of 140 cm x 90 cm. When the first surgical field sheet
36 is arranged, the first surgical field sheet 36 is
arranged so as to cover the radiation source device 101
and to be placed over a part of a patient P.

[0046] Further, the first surgical field sheet 36
is superposed on the first protection sheet 1 (first
side surface sheet 11, second side surface sheet 12,
and back surface sheet 13) and on a part of the head
side sheet 25. That is, the first surgical field sheet
36 is placed on the first sheet support part 5 through
intermediation of the first side surface sheet 11, the
second side surface sheet 12, and the back surface
sheet 13. Further, the first surgical field sheet 36
is placed on the second sheet support part 6 through
intermediation of the head side sheet 25.

[0047] Subsequently, the second surgical field
sheet 37 is mounted to the second sheet support part 6.
In this case, the second surgical field sheet 37 is
arranged so as to be placed over a part of the patient
P. The second surgical field sheet 37 is a rectangular
protection sheet having dimensions of 70 cm x 50 cm,
and a hook-and-loop fastener (not shown) is arranged in
a part of the second surgical field sheet 37. When
mounting the second surgical field sheet 37, the hook-
and-loop fastener of the second surgical field sheet 37
is joined to the hook-and-loop fastener 68 of the first
extension part 61. With this, the second surgical
field sheet 37 is mounted to the second sheet support
part 6.

[0048] Subsequently, a third surgical field sheet
38 is placed on the second sheet support part 6. The
third surgical field sheet 38 is a rectangular
protection sheet having dimensions of 50 cm x 60 cm.
When the third surgical field sheet 38 is arranged, the
third surgical field sheet 38 is arranged so as to be

superposed on a part of the first surgical field sheet
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36 and the second surgical field sheet 37 and placed
over a part of the patient P. That is, the third
surgical field sheet 38 is placed on the first sheet
support part 5 through intermediation of the first
surgical field sheet 36 and placed on the second sheet
support part 6 through intermediation of the second
surgical field sheet 37.

[0049] A fourth surgical field sheet 39 is placed
on the second sheet support part 6. The fourth
surgical field sheet 39 is a rectangular protection
sheet having dimensions of 50 cm x 25 cm. When the
fourth surgical field sheet 39 is arranged, the fourth
surgical field sheet 39 is arranged so as to be
superposed on a part of the first surgical field sheet
36, the second surgical field sheet 37, and the head
side sheet 25 and placed over a part of the patient P.
That is, the fourth surgical field sheet 39 is placed
on the second sheet support part 6 through
intermediation of the second surgical field sheet 37
and the head side sheet 25.

[0050] Thus, the third protection sheet 3 includes
a plurality of protection sheets which are formed
separately from each other and surround the surgical
field S, and hence the third protection sheet 3 can
expose the surgical field S having suitable area and
shape. That is, the area and shape of the surgical
field S to be exposed can be changed by changing the
degree of superposition of the first surgical field
sheet 36, the second surgical field sheet 37, the third
surgical field sheet 38, and the fourth surgical field
sheet 39. Thus, even when the area of the surgical
field S varies depending on the body shape of the
patient or the operation type, the surgical field S can
be surrounded by the protection sheets.

[0051] With the radiation protection equipment 10

according to the first embodiment, the amount of
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radiation exposure of the medical staff can be
significantly reduced. Specifically, as a result of
measurement for the amount of radiation exposure
through use of the radiation protection equipment 10,
it has been found that the effective dose equivalent
can be reduced to about 1/20 of that of the related art.
[0052] Further, with the radiation protection
equipment 10 according to the first embodiment, a large
working area can be ensured during an operation.
Further, the size of each component of the radiation
protection equipment 10 can be reduced, thereby being
capable of decreasing the weight thereof. Further, the
radiation protection equipment 10 can be installed
within a short time period before the operation, and
each component can be easily put away after the
operation.

[0053] [Second Embodiment]

Subsequently, a radiation protection equipment 10
according to a second embodiment of the present
invention is described with reference to FIG. 5. FIG.
5 is a view for illustrating mounting of a third
protection sheet 203, and the first protection sheet 1
and the second protection sheet 2 are not shown.
Further, FIG. 5 is a view for illustrating the third
protection sheet 203 in a developed state as viewed
from above. In FIG. 5, the right side corresponds to
the foot side of the patient, and the left side
corresponds to the head side of the patient.

[0054] In the description of the second embodiment,
differences from the first embodiment are described.
The components described in the first embodiment are
denoted by the same reference symbols, and descriptions
thereof are therefore omitted. Unless otherwise noted,
the components denoted by the same reference symbols
have substantially the same operation and function, and

actions and effects thereof are also substantially the
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same.
[0055] In the second embodiment, the shape of the
third protection sheet 203 is different from that of
the first embodiment. Specifically, the third
protection sheet 203 includes two protection sheets
including a first surgical field sheet 236 and a second
surgical field sheet 237, which surround the surgical
field S. The first surgical field sheet 236 and the
second surgical field sheet 237 both have a
substantially L-shape. Also with the third protection
sheet 203 according to the second embodiment, the first
surgical field sheet 236 and the second surgical field
sheet 237 can be combined so as to expose a rectangular
region.

[0056] Further, the first surgical field sheet 236
and the second surgical field sheet 237 are formed
separately from each other. With this, the size of
each protection sheet can be even further reduced, and
the weight thereof can be even further decreased. Two
edges on the surgical field S side of each of the first
surgical field sheet 236 and the second surgical field
sheet 237 define each side of the rectangular surgical
field S. Also in the second embodiment, the third
protection sheet 203 is covered with a sterilized cover
cloth (not shown), and the cover cloth is attached to
the body of the patient P with a tape. Further, the
third protection sheet 203, in place of the cover cloth,
may be sterilized and attached to the body of the
patient. Further, the third protection sheet 203 may
be accommodated into a sterilized cover and attached to
the body of the patient.

[0057] When the third protection sheet 203 is
arranged, the first surgical field sheet 236 is first
placed on the first sheet support part 5 and mounted to
the second sheet support part 6. The first surgical

field sheet 236 is a substantially L-shaped protection
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sheet, and has a shape obtained by cutting away a
rectangle having dimensions of 30 cm x 60 cm from a
rectangle having dimensions of 180 cm x 90 cm. Further,
a hook-and-loop fastener (not shown) is arranged in a
part of the first surgical field sheet 236.

[0058] When the first surgical field sheet 236 is
arranged, the first surgical field sheet 236 is
arranged so as to cover the radiation source device 101
and to be superposed on the first protection sheet 1
(not shown) and a part of the foot side sheet 25 (not
shown), and placed over a part of the patient P. That
is, the first surgical field sheet 236 is placed on the
first sheet support part 5 through intermediation of
the first protection sheet 1. At the same time, the
hook-and-loop fastener of the first surgical field
sheet 236 is joined to the hook-and-loop fastener 68 of
the second sheet support part 6. With this, the first
surgical field sheet 236 is mounted to the second sheet
support part 6.

[0059] Subsequently, the second surgical field
sheet 237 is mounted to the second sheet support part 6.
In this case, the second surgical field sheet 237 is
arranged so as to be superposed on a part of the foot
side sheet 25 (not shown) and placed over a part of the
patient P. The second surgical field sheet 237 is a
substantially L-shaped protection sheet, and has a
shape obtained by cutting away a rectangle having
dimensions of 50 cm x 40 cm from a rectangle having
dimensions of 100 cm x 85 cm. Further, a hook-and-loop
fastener (not shown) is arranged in a part of the
second surgical field sheet 237. When mounting the
second surgical field sheet 237, the hook-and-loop
fastener of the second surgical field sheet 237 is
joined to the hook-and-loop fastener 68 of the second
sheet support part 6. With this, the second surgical

field sheet 237 is mounted to the second sheet support
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part 6.

[0060] As described above, the third protection
sheet 203 according to the second embodiment includes a
plurality of protection sheets which are formed
separately from each other and surround the surgical
field S, and hence the third protection sheet 3 can
expose the surgical field S having suitable area and
shape. That is, the area and shape of the surgical
field S to be exposed can be changed by changing the
degree of superposition of the first surgical field
sheet 236 and the second surgical field sheet 237.
Thus, even when the area of the surgical field S varies
depending on the body shape of the patient or the
operation type, the surgical field S can be surrounded
by the protection sheets.

[0061] Also with the radiation protection
equipment 10 according to the second embodiment, the
amount of radiation exposure of the medical staff can
be significantly reduced, and a large working area can
be ensured during an operation. Further, the size of
each component of the radiation protection equipment 10
can be reduced, thereby being capable of decreasing the
weight thereof. Further, the radiation protection
equipment 10 can be installed within a short time
period before the operation, and each component can be
easily put away after the operation.

[0062] The present invention is described above by
way of each embodiment, but the present invention is
not limited to the above-mentioned embodiments. The
present invention also encompasses the invention
modified within the scope of the present invention, and
the invention equivalent to the present invention.

Each of the above-mentioned embodiments and each
modification example can be appropriately combined
within the scope of the present invention.

[0063] For example, the size of each protection
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sheet can be suitably changed depending on the
dimensions and the like of the imaging apparatus 110.
In particular, the lengths of the first side surface
sheet 11 and the second side surface sheet 12 can be
appropriately set depending on the height of the
radiation source device 101. Further, the first
protection sheet 1 may include four or more protection
sheets or two protection sheets. The second protection
sheet 2 may include three or more protection sheets.
Further, the third protection sheet 3 may include five
or more protection sheets. Further, the first surgical
field sheet 36 of the third protection sheet 3 covers
an upper portion of the radiation source device 101,
but the first surgical field sheet 36 may be formed to
dimensions that do not cover the radiation source
device 101.

[0064] Further, the first sheet support part 5 can
be formed to a substantially L-shape in the same manner
as in the second sheet support part 6. Further, it is
only necessary that the first sheet support part 5 and
the second sheet support part 6 have a shape capable of
supporting the protection sheets, and the first sheet
support part 5 and the second sheet support part 6 may
be formed of a pipe curved in an arc shape. Further,
the first sheet support part 5 and the second sheet
support part 6 may be formed of a stainless steel plate
having a planar shape. However, a large sheet support
part such as a screen has a risk of falling down. Thus,
it is preferred that a relatively small sheet support
part capable of being fixed to the operation table 9 be
employed.

[0065] Further, means for mounting the protection
sheet to the sheet support part is not limited to the
hook-and-loop fastener. The protection sheet can be
mounted through use of means such as a snap button, a

belt, and an adhesive tape. Further, a tubular
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mounting part may be arranged on the protection sheet
so that the protection sheet is mounted to the sheet
support part with the mounting part.

[0066] This application claims the benefit of
priority from Japanese Patent Application No. 2014-
194643, filed on September 25, 2014, the content of

which is incorporated herein by reference.

Reference Signs List

[0067] 1: first protection sheet, 2: second
protection sheet, 3: third protection sheet, 5: first
sheet support part, 6: second sheet support part, 9:
operation table, 10: radiation protection equipment,
11: first side surface sheet, 12: second side surface
sheet, 13: back surface sheet, 51: first extension part,
52: second extension part, 56: fixing part, 61: first
extension part, 62: second extension part, 100:
radiation protection system, 101: radiation source
device, 102: detector, 110: imaging apparatus, S:

surgical field
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CLAI M5

[Caim1l] A radi ation protection equi pnent, conprising:

a first protection sheet arranged on a periphery of a
radi ati on source device and configured to shield radiati on;

a second protection sheet formed separately fromthe
first protectionsheet, arranged on a si de of an operationtable,
and configured to shield radiation; and

athirdprotectionsheet formed separately fromthe first
protecti on sheet and the second protection sheet, arranged on
a periphery of a surgical field so as to expose the surgical
field, and configured to shield the radiation,

whereinthe first protection sheet includes afirst side
surface sheet facing a first side surface of the radiation
source devi ce, a second si de surface sheet faci ng a second si de
surface of theradiationsource devi ce, and a back surface sheet
facing a back surface of the radiation source device, and

wherein the first side surface sheet, the second side
surface sheet, and t he back surface sheet are fornmed separately
from each other.

[Aaim 2] A radiation protection equipnent according to
claiml1, whereinif the radiation source devi ce and a det ect or
are arrangedinasubstantiallyhorizontal direction, thefirst
protection sheet is arranged such that the first side surface
sheet faces the first side surface of the radiation source
device, the second side surface sheet faces the second side
surface of the radiation source device, and the back surface
sheet faces the back surface of the radiation source devi ce.

[Caim 3] A radi ation protection equi pnent according to
claim1l or 2,

whereinthe third protection sheet i ncludes at | east two
sheets that are conbi ned so as t o expose a rectangul ar region,
and

wherein the two sheets are fornmed separately fromeach
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ot her.

[Cai m4] A radi ation protection equi pnent accordi ng to any
one of clainms 1 to 3, further conprising a sheet support part
configured to support the first protection sheet or the third
protecti on sheet.

[A aimb5] A radi ation protection equi pnment according to
claim4, wherein the sheet support part includes a first
extension part extending in a horizontal direction, a second
extension part continued fromthe first extension part and
extending in a vertical direction, and a fixing part fixed to
an operation table.

[Cai m 6] A radiation protection equiprment, conprising a
protecti on menber configuredto shieldradiationandincluding
a first side surface nenber facing a first side surface of a
radi ati on source device, a second side surface nenber facing
a second si de surface of the radi ati on source devi ce, and a back
surface nenber facing a back surface of the radiation source
devi ce,

wherein the first side surface nenber, the second side
surface nmenber, and the back surface nmenber are forned
separately from each ot her

[Aaim7] A radi ation protection equi pnment according to

claim6, whereinif the radiation source devi ce and a det ect or
are arranged in a substantially horizontal direction, the

protection menber is arranged such that the first side surface
menber faces the first side surface of the radiation source
devi ce, the second side surface nenber faces the second side
surface of the radiation source device, and the back surface
menber faces the back surface of the radi ati on source devi ce.

[Caim8] A radi ation protection equi pnent according to
claim6 or 7, further conprising another protection nmenber
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formed separately fromthe protection nenber, arranged on a
peri phery of asurgical fieldsoastoexposethesurgical field,
and configured to shield the radi ation.

[Caim9] A radi ation protection system conprising:

an i magi ng appar atus i ncl udi ng a radi ati on sour ce devi ce
and a detector; and

t he radi ati on protecti on equi pnent of any one of clainms
1 to 8.

[Caim10] A radiation protection systemaccording to claim
9,
wherei n the i magi ng apparatus includes a C shaped arm
supporting the radiati on source device and the detector, and
wher ei nthe C-shaped armi s arranged t o nove t he radi ati on
source device and the detector between a substantially
hori zontal direction and a substantially vertical direction.



