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(57) ABSTRACT 
The present invention is directed to joint motion imaging 
and provides a vertical magnet type MRI system comprising 
a vertical magnet unit (10) having a pair of opposite vertical 
magnets (11); a movable table (20) provided With Wheels 
(22) for traveling and a cradle (21) to carry a specimen laid 
doWn thereon; and capable of being moved into and moved 
out of a space betWeen the pair of opposite vertical magnets 
(11); table locking devices (13) for locking the movable 
table (20) With the cradle (21) being in place betWeen the 
pair of opposite vertical magnets (11); a movable chair (30) 
provided With Wheels (32) for traveling and capable of being 
moved into and moved out of the space betWeen the pair of 
opposite vertical magnets (11); and a chair locking device 
(14) for locking the movable chair (30) in place betWeen the 
pair of opposite vertical magnets (11). 
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A DIAGNOSTIC SYSTEM WITH A CHAIR AND 
TABLE MOVABLE ON RAILS PROVIDED ON 

VERTICAL MAGNETS THEREOF 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a MRI system 
(magnetic resonance imaging system) and a movable table. 
More particularly, the present invention relates to a MRI 
system and a movable table capable of properly dealing With 
joint motion imaging. 

[0002] A conventional MRI system employs a stationary 
table integrally combined With a magnetic unit. Aspecimen, 
i.e., a patient, is laid doWn on the stationary table for the 
production of images of the specimen. The stationary table, 
hoWever, makes joint motion image production, i.e., kine 
matic image production, in Which images of a joint in 
different angular positions are produced, dif?cult. 

SUMMARY OF THE INVENTION 

[0003] Accordingly, it is an object of the present invention 
to provide a MRI system suitable for joint motion imaging. 

[0004] According to a ?rst aspect of the present invention, 
a MRI system comprises a vertical magnet means having a 
pair of vertical magnets having opposite vertical surfaces, 
and a Wheeled movable chair capable of entering a space 
betWeen the pair of opposite vertical magnets With a speci 
men seated thereon. 

[0005] The insertion of the movable chair carrying a 
specimen seated thereon into a magnetic unit facilitates joint 
motion image production. HoWever, it is dif?cult to send the 
movable chair carrying a specimen seated thereon into the 
magnet unit of a cylindrical magnet MRI system provided 
With a cylindrical magnet or a horiZontal magnet MRI 
system provided With a pair of horiZontal magnets respec 
tively having opposite horiZontal surfaces, because part of 
the magnet lies betWeen a magnet center, i.e., a position 
Where the intensity of a gradient magnetic ?eld is naught, 
and the surface of the ?oor. 

[0006] The MRI system of the present invention employs 
a vertical magnet unit having a pair of opposite vertical 
magnets, and a movable chair capable of entering a space 
betWeen the pair of opposite vertical magnets. Any part of 
the magnet does not lie betWeen the magnet center and the 
surface of the ?oor in the vertical magnet type MRI system 
provided With a pair of vertical magnets having opposite 
vertical surfaces. Therefore, the movable chair carrying a 
specimen seated thereon can be moved to the magnet center, 
so that joint motion imaging can properly be achieved. 

[0007] According to a second aspect of the present inven 
tion, the foregoing MRI system further comprises a chair 
locking means capable of locking the movable chair posi 
tioned in the space betWeen the pair of opposite vertical 
magnets of the vertical magnet means. 

[0008] The chair locking means may be provided only at 
the opposite vertical magnet side, only at the movable chair 
side or at both the opposite vertical magnet side and the 
movable chair side. 

[0009] According to a third aspect of the present inven 
tion, a MRI system comprises a vertical magnet means 
having a pair of vertical magnets having opposite vertical 
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surfaces, a Wheeled movable table capable of carrying a 
cradle in Which a specimen is laid doWn into and out from 
a space betWeen the pair of opposite vertical magnets, a table 
locking means for locking the table positioned in the space 
betWeen the pair of opposite vertical magnets of the vertical 
magnet means, a Wheeled movable chair capable of entering 
a space betWeen the pair of opposite vertical magnets With 
a specimen seated thereon, and a chair locking means 
capable of locking the movable chair positioned in the space 
betWeen the pair of opposite vertical magnets of the vertical 
magnet means. 

[0010] Joint motion imaging can satisfactorily be achieved 
if a specimen held in a sitting position on a chair can be sent 
into the magnet unit. HoWever, it is dif?cult to send the 
specimen held on a chair in a sitting position into the magnet 
unit of a cylindrical magnet MRI system provided With a 
cylindrical magnet, or a horiZontal magnet MRI system 
provided With a pair of horiZontal magnets respectively 
having opposite horiZontal surfaces, because part of the 
magnet lies betWeen a magnet center, i.e., a position Where 
the intensity of a gradient magnetic ?eld is naught, and the 
surface of the ?oor. In the vertical magnet type MRI system 
provided With a pair of opposite vertical magnets respec 
tively having opposite vertical surfaces, any part of the 
magnets does not lie betWeen the magnet center and the 
surface of the ?oor. HoWever, a specimen held on a chair in 
a sitting position cannot be sent into the magnet unit because 
a stationary table interferes With the chair. 

[0011] A MRI system of the present invention employs a 
vertical magnet unit having a pair of opposite vertical 
magnets, a movable table, and a movable chair. 

[0012] In a vertical magnet type MRI system, no magnet 
lies betWeen a magnet center, i.e., a point C in FIG. 2, and 
the surface of the ?oor, i.e., a surface F in FIG. 2. The 
movable table can easily be removed from the magnet unit. 
Therefore, the movable chair holding a specimen in a sitting 
position thereon can be moved to the magnet center after 
removing the movable table from the magnet unit. Thus, 
joint motion imaging can satisfactorily be achieved. 

[0013] The table locking means may provided only at the 
opposite vertical magnet side, only at the movable table side 
or at both the opposite vertical magnet side and the movable 
table side. The chair locking means may provided only at the 
opposite vertical magnet side, only at the movable chair side 
or at both the opposite vertical magnet side and the movable 
chair side. 

[0014] According to a fourth aspect of the present inven 
tion, in the MRI system according to any one of the ?rst to 
the third aspect of the present invention, the movable chair 
is used for the joint motion imaging of the lumbar region or 
the neck region. 

[0015] The medical examination of the lumbar and the 
cervical vertebrae can satisfactorily be achieved by carrying 
out joint motion imaging While the lumbar and the cervical 
vertebrae are moved under load. 

[0016] According to a ?fth aspect of the present invention, 
a movable table for horiZontally moving a cradle in Which a 
specimen is laid doWn by electric poWer, comprising Wheels, 
and a poWer receiving means for receiving electric poWer for 
driving the cradle for horiZontal movement from a gantry. 
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[0017] Since electric power for driving the cradle for 
horizontal movement is received from the gantry, the mov 
able table need not be loaded With heavy batteries and can 
lightly be moved. 

[0018] Work for laying a patient doWn on a stationary 
table in a place in Which it is difficult to carry out such Work, 
such as a place Where the MRI system is installed, Will make 
the burden too heavy for the patient and the technicians. 
Since the MRI system cannot be operated during Work for 
laying the patient doWn on the stationary table, the rate of 
operation of the MRI system is reduced. 

[0019] When the MRI system and the movable table of the 
present invention are used, a specimen laid doWn on the 
movable table or the movable chair at some other place can 
be transported to and can be sent into the magnet unit. 
Therefore, specimen transferring Work is unnecessary, 
Which reduces burden on the patient and the technicians. 
Since the specimen can quickly be changed, doWntime 
during Which the MRI system is stopped can be shortened 
and the rate of operation of the MRI system is increased. 

[0020] The MRI system according to the present invention 
enables the specimen to be carried in a sitting position to the 
magnet center and is able to deal properly With joint motion 
imaging. 
[0021] The movable table according to the present inven 
tion receives electric poWer for driving the cradle for hori 
Zontal movement from the gantry. Therefore, the movable 
table need not be loaded With heavy batteries and can lightly 
be moved. 

[0022] Further objects and advantages of the present 
invention Will be apparent from the folloWing description of 
the preferred embodiments of the invention as illustrated in 
the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a typical perspective vieW of a vertical 
magnet type MRI system in a preferred embodiment accord 
ing to the present invention; 

[0024] FIG. 2 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in a preparatory operation; 

[0025] FIG. 3 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in an ordinary imaging opera 
tion; 
[0026] FIG. 4 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in a preparatory operation for the 
joint motion imaging of lumbar vertebrae; 

[0027] FIG. 5 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in a joint motion imaging 
operation for the joint motion imaging of lumbar vertebrae; 

[0028] FIG. 6 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in another joint motion imaging 
operation for the joint motion imaging of lumbar vertebrae; 

[0029] FIG. 7 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in a joint motion imaging 
operation for the joint motion imaging of cervical vertebrae; 
and 

[0030] FIG. 8 is a sectional vieW of the vertical magnet 
type MRI system of FIG. 1 in another joint motion imaging 
operation for the joint motion imaging of cervical vertebrae. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] A preferred embodiment of the present invention 
Will be described in detail With reference to the accompa 
nying draWings. 
[0032] FIG. 1 is a perspective vieW of a vertical magnet 
type MRI system 100 in a preferred embodiment according 
to the present invention. 

[0033] The vertical magnet type MRI system 100 com 
prises a vertical magnet unit 10, a movable table 20 and a 
movable chair 30. 

[0034] The vertical magnet unit 10 comprises a pair of 
vertical magnets 11 disposed opposite to each other With 
their vertical surfaces facing each other, nonmagnetic rails 
12, table locking devices 13, and a chair locking device 14. 
Each of the rails 12 has a removable middle section of about 
12m. One of the table locking devices 13 is provided With a 
poWer feeder connector 13c for electrically connecting the 
movable table 20 to the table locking device 13. 

[0035] The movable table 20 comprises a table top 21 
capable of being vertically moved by a hydraulic mecha 
nism, a nonmagnetic cradle 22 supported on the table top 21 
and capable of being horiZontally moved by a motor, Wheels 
23 for traveling, up/doWn buttons 24ua' to be operated to 
move the table top 21 vertically, and in/out buttons 24i0 to 
be operated to move the cradle 22 horiZontally forWard and 
backWard relative to the table top 21. 

[0036] The movable chair 30 comprises a nonmagnetic 
seat 31 capable of being vertically moved by a hydraulic 
mechanism, Wheels 32 for traveling, a foldable footrest 33, 
a raising pedal 3414 to be operated to raise the seat 31 by the 
hydraulic mechanism, and a loWering pedal 34a' to be 
operated to loWer the seat 31 by the hydraulic mechanism. 

[0037] FIGS. 2 and 3 are vieWs of assistance in eXplain 
ing an ordinary imaging operation. 

[0038] Referring to FIG. 2, the movable table 20 support 
ing a specimen laid doWn thereon is carried to the MRI 
system 100, and is locked in place by the table locking 
devices 13. In this state, the poWer feeder connector 13c is 
connected to the poWer receiving connector 25 mounted on 
the movable table 20 to supply poWer from a gantry to the 
movable table 20. The up/doWn buttons 24ua' are operated to 
adjust the height of the table top 21 so that the cradle 22 
corresponds to the rails 12. 

[0039] Then, as shoWn in FIG. 3, the in/out buttons 24i0 
are operated to move the cradle 22 supporting the lying 
specimen horiZontally aWay from the table top 21. TWenty 
rollers are arranged in a roW on the loWer surface of each of 
the opposite side parts of the cradle 22. The rollers of the 
cradle 22 stretched out of the table top 21 roll along the rails 
12 and the cradle 22 is supported on the rails 12. Thus, the 
cradle 21 is placed betWeen the pair of opposite vertical 
magnets 11 so that a target part of the specimen is located for 
imaging at a magnet center C. 

[0040] FIGS. 4 to 6 are vieWs of assistance in explaining 
a joint motion imaging operation for the joint motion 
imaging of the lumbar vertebrae. 

[0041] Referring to FIG. 4, the movable chair 30 support 
ing a specimen in a sitting position thereon is carried to the 



US 2001/0029330 A1 

MRI system 100. The movable chair 30 is placed between 
the pair of opposite vertical magnets 11 and is locked in 
place by the chair locking device 14. The raising pedal 3414 
and the lowering pedal 34d are operated to position target 
lumbar vertebrae of the specimen at the magnet center C. 
The specimen is ?xedly held for imaging in a position in 
Which the lumbar is not bent. 

[0042] As shoWn in FIG. 6, the specimen is ?xed for 
imaging in a bent position in Which the lumbar is bent at a 
predetermined angle. 
[0043] The imaging operation is executed for different 
bent positions of the specimen in Which the lumbar is bent 
in different angles. 

[0044] FIGS. 7 and 8 are vieWs of assistance in explain 
ing a joint motion imaging operation for the joint motion 
imaging of cervical vertebrae. 

[0045] Referring to FIG. 7, the movable chair 30 support 
ing a specimen in a sitting position thereon is carried to the 
MRI system 100. The movable chair 30 is placed betWeen 
the pair of opposite vertical magnets 11 and is locked to the 
chair locking device 14. The raising pedal 3414 and the 
loWering pedal 34d are operated to position target cervical 
vertebrae of the specimen at the magnet center C. If the 
specimen has broad shoulders, the middle sections 12m of 
the rails 12 are removed, and the imaging operation is 
executed With the neck held in an upright position. 

[0046] As shoWn in FIG. 8, the imaging operation is 
executed also With the neck held in a bent position. 

[0047] The imaging operation is executed for different 
bent positions of the neck in Which the neck is bent in 
different angles. 

[0048] The movable chair 30 supporting the specimen in 
a sitting position can be moved to and located at the magnet 
center C of the vertical magnet type MRI system 100 for 
satisfactory joint motion imaging after removing the mov 
able table 20 from the vertical magnet unit 10. Since the 
specimen can be mounted on the movable table 20 or the 
movable chair 30 at some other place and the movable table 
20 or the movable chair 30 supporting the specimen thereon 
can be carried into the vertical magnet unit 10, Work for 
transferring the specimen is unnecessary and burden on the 
patient and the technicians can be reduced. Since specimens 
can quickly be changed, doWntime during Which the MRI 
system is stopped can be shortened and the rate of operation 
of the MRI system 100 can be increased. 
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[0049] Many Widely different embodiments of the inven 
tion may be constructed Without departing from the spirit 
and the scope of the present invention. It should be under 
stood that the present invention is not limited to the speci?c 
embodiments described in the speci?cation, except as 
de?ned in the appended claims. 

1. An MRI system comprising: 

vertical magnet means having a pair of vertical magnets 
having opposite vertical surfaces; and 

Wheeled movable chair means capable of entering a space 
betWeen the pair of opposite vertical magnets With a 
subject seated thereon. 

2. The MRI system of claim 1 further comprising: 

chair locking means capable of locking the movable chair 
positioned in the space betWeen the pair of opposite 
vertical magnets of the vertical magnet means. 

3. An MRI system comprising: 

vertical magnet means having a pair of vertical magnets 
having opposite vertical surfaces; 

Wheeled movable table means capable of carrying a cradle 
in Which a subject is laid doWn into and out from a 
space betWeen the pair of opposite vertical magnets; 

table locking means for locking the table positioned in the 
space betWeen the pair of opposite vertical magnets of 
the vertical magnet means; 

Wheeled movable chair means capable of entering a space 
betWeen the pair of opposite vertical magnets With a 
subject seated thereon; and 

chair locking means capable of locking the movable chair 
positioned in the space betWeen the pair of opposite 
vertical magnets of the vertical magnet means. 

4. The MRI system of claim 1, Wherein the movable chair 
is used for joint motion imaging of a lumbar region or a neck 
region. 

5. A movable table for horiZontally moving a cradle by 
electric poWer in Which a subject is laid doWn comprising: 

Wheels; and 

poWer receiving means for receiving electric poWer for 
driving the cradle for horiZontal movement from a 
gantry. 


