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(57) ABSTRACT 

In order to give a physician easy access to a patient placed 
in an interjacent space Within a vertical magnet apparatus of 
a vertical magnet-type MRI apparatus, support and move 
ment mechanisms 19 are provided on respective opposing 
surface sides of a pair of vertical opposing magnets 11, for 
supporting a cradle 22 or a seat 32 of a chair on belts 18, and 
moving the cradle 22 or the seat 32 in the horizontal 
direction by motors 17 and in the vertical direction by 
hydraulic cylinders 13. 

ll 



Patent Application Publication Jan. 31, 2002 Sheet 1 0f 11 US 2002/0013524 A1 

FICT-i 



Patent Application Publication 

FMpZ 

Jan. 31, 2002 Sheet 2 0f 11 

[6 
US 2002/0013524 A1 



Patent Application Publication Jan. 31, 2002 Sheet 3 0f 11 US 2002/0013524 A1 

FIGrE 



Patent Application Publication Jan. 31, 2002 Sheet 4 0f 11 US 2002/0013524 A1 

IIIEJEHI] Q ) 

F1614 



Patent Application Publication Jan. 31, 2002 Sheet 5 0f 11 US 2002/0013524 A1 

0 A 
E] IN 

u v 

M/ 
O 
O 
O 
O N 

O m 

0/ 
9/ 
0 ® 

8 ® 
0 
O 

O C‘) 
O P-q' 
0 

Ln 3/ 
\b'. H 0 
LL 



Patent Application Publication Jan. 31, 2002 Sheet 6 0f 11 US 2002/0013524 A1 

,4 
fa 

‘ .4 

O o 
o m J 
v—( 

"-1 
.1 

v 

F1616 



Patent Application Publication Jan. 31, 2002 Sheet 7 0f 11 US 2002/0013524 A1 

@@ 

,4 
f\ 

.4 

E @J 
:3 
U 

Q I Q 
H _. 

\ 0 Q 
l i 

\ : 
Q 

Q 

',~. ® 

'1 

Flér-7 



Patent Application Publication Jan. 31, 2002 Sheet 8 0f 11 US 2002/0013524 A1 

D 0 
II II 
II II 

Oooooooooooooooooooo 00 
I‘ II 
II 
II " 13 

II I 
II 

II 
n / 

" @ @ 1* II 
0 U 

FIGB 



Patent Application Publication Jan. 31, 2002 Sheet 9 0f 11 US 2002/0013524 A1 



Patent Application Publication Jan. 31, 2002 Sheet 10 0f 11 US 2002/0013524 A1 

FIC'HO 



Patent Application Publication Jan. 31, 2002 Sheet 11 0f 11 US 2002/0013524 A1 

FIQMI 



US 2002/0013524 A1 

MRI VERTICAL MAGNET APPARATUS AND MRI 
APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an MRI (magnetic 
resonance imaging) vertical magnet apparatus and an MRI 
apparatus, and more particularly, to an MRI vertical magnet 
apparatus and an MRI apparatus Which are improved to give 
a physician (or operator) easy access to a patient (or subject) 
placed in an interjacent space Within the vertical magnet 
apparatus. 

[0002] FIG. 1 is a perspective vieW illustrating a main 
portion of an exemplary vertical magnet-type MRI appara 
tus, such as those disclosed in Japanese Patent Application 
No. 10-15829 (counterpart U.S. patent application No. 
09/218402). 
[0003] The vertical magnet-type MRI apparatus 900 com 
prises a vertical magnet apparatus 50 consisting of a pair of 
vertical opposing magnets 11 Whose opposing surfaces stand 
vertically, and a table apparatus 90 having a table 91 Which 
can be hydraulically moved upWard and doWnWard and a 
non-magnetic cradle 22 Which can be moved forWard and 
backWard in the horiZontal direction by a motor. 

[0004] The vertical magnet apparatus 50 is provided With 
up/doWn buttons 50ua' for moving the table 91 upWard and 
doWnWard, and in/out buttons 50i0 for moving the cradle 22 
forWard and backWard to positions inside and outside of an 
interjacent space of the vertical magnet apparatus 50. The 
“interj acent space” used herein designates a space betWeen 
the vertical opposing magnets 11. 

[0005] In the conventional vertical magnet-type MRI 
apparatus 900, the table 91 is eXtended into the interjacent 
space of the vertical magnet apparatus 50 so that the cradle 
22 can be moved in and out of the interj acent space of the 
vertical magnet apparatus 50. 

[0006] HoWever, as shoWn in FIG. 2, the table 91 eXtend 
ing into the interjacent space obstructs easy access by a 
physician (or operator) D to a patient (or subject) in the 
interjacent space. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an 
MRI vertical magnet apparatus and an MRI apparatus Which 
are improved to give a physician (or operator) easy access to 
a patient (or subject) in an interj acent space Within the 
vertical magnet apparatus. 

[0008] In accordance With a ?rst aspect of the present 
invention, there is provided an MRI vertical magnet appa 
ratus having a pair of vertical opposing magnets Whose 
opposing surfaces stand vertically, Wherein support and 
movement means is provided on each of the opposing 
surface sides of the pair of vertical opposing magnets, for 
supporting a cradle or a seat of a chair and alloWing the 
cradle or the seat of the chair to move in the horiZontal or 
vertical direction. 

[0009] The MRI vertical magnet apparatus of the ?rst 
aspect is provided With support and movement means on 
each of the opposing surface sides of the pair of vertical 
opposing magnets, for supporting a cradle or a seat of a chair 
and alloWing the cradle or the seat of the chair to move in 
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the horiZontal or vertical direction, thereby eliminating the 
need to eXtend the table into the interjacent space. That is, 
since the obstructive table is eliminated in the interjacent 
space, a physician (or operator) D is given easy access to a 
patient (or subject) H in the interjacent space. 

[0010] Especially, by supporting the seat of the chair by 
the support and movement means, imaging can be done With 
the patient (or subject) in a sitting position and joint motion 
imaging of the neck, knee, loins and the like can be suitably 
performed. 

[0011] In accordance With a second aspect of the present 
invention, there is provided an MRI apparatus comprising 
the MRI vertical magnet apparatus as described regarding 
the ?rst aspect, and a table apparatus Which can be detached 
from the MRI vertical magnet apparatus after the cradle is 
transferred to the support and movement means in the MRI 
vertical magnet apparatus. 

[0012] In the MRI apparatus of the second aspect, a table 
apparatus (excluding the cradle) can be detached from the 
MRI vertical magnet apparatus after the cradle is transferred 
to the support and movement means, thereby facilitating 
access to the patient from the side on Which the table 
apparatus Would otherWise be positioned. 

[0013] In accordance With a third aspect of the present 
invention, there is provided an MRI apparatus comprising 
the MRI vertical magnet apparatus as described regarding 
the ?rst aspect, and a chair apparatus Which can be detached 
from the MRI vertical magnet apparatus after the seat is 
transferred to the support and movement means in the MRI 
vertical magnet apparatus. 

[0014] In the MRI apparatus of the third aspect, a chair 
apparatus (eXcluding the seat) can be detached from the MRI 
vertical magnet apparatus after the seat is transferred to the 
support and movement means, thereby facilitating access to 
the patient from the side on Which the chair apparatus Would 
otherWise be positioned. Moreover, by supporting the seat of 
the chair by the support and movement means, imaging can 
be done With the patient (or subject) in a sitting position and 
joint motion imaging of the neck, knee, loins and the like can 
be suitably performed. 

[0015] In accordance With a fourth aspect of the present 
invention, there is provided an MRI apparatus comprising an 
MRI vertical magnet apparatus having a pair of vertical 
opposing magnets Whose opposing surfaces stand vertically, 
and an MRI table apparatus having a cradle for laying a 
subject and a table for supporting the cradle and capable of 
moving the cradle in the horiZontal or vertical direction, 
Wherein one end portion of the table is extended into an 
interjacent space Within the MRI vertical magnet apparatus 
and is bifurcated. 

[0016] In the MRI apparatus of the fourth aspect, one end 
portion of a table eXtending into the interjacent space Within 
the MRI vertical magnet apparatus is bifurcated, thereby 
eliminating the table portion that obstructs access to the 
patient (or subject) H. Thus, the physician (or operator) D is 
given easy access to the patient (or subject) H in the 
interjacent space. 

[0017] In accordance With a ?fth aspect of the present 
invention, there is provided an MRI apparatus as described 
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regarding the fourth aspect, further comprising a seat Which 
can be locked at one end portion of the cradle or the table. 

[0018] In the MRI apparatus of the ?fth aspect, by locking 
the seat at one end portion of the cradle or the table, imaging 
can be done With the patient (or subject) in a sitting position 
and joint motion imaging of the neck, knee, loins and the 
like can be suitably performed. 

[0019] Thus, according to the MRI vertical magnet appa 
ratus and the MRI apparatus of the present invention, the 
folloWing advantages can be obtained: 

[0020] (1) Because the support and movement means is 
provided on each of the opposing surface sides of the 
pair of vertical opposing magnets, for supporting the 
cradle or the seat of the chair and moving the cradle or 
the seat of the chair in the horiZontal or vertical 
direction, the need to eXtend the obstructive table into 
the interjacent space is eliminated, thereby giving the 
physician (or operator) easy access to the patient (or 
subject) in the interj acent space. 

[0021] (2) Because one end portion of the table eXtend 
ing into an interjacent space Within the MRI vertical 
magnet apparatus is bifurcated, the table portion that is 
obstructive of access to the patient (or subject) can be 
eliminated, thereby giving the physician (or operator) 
easy access to the patient (or subject) in the interjacent 
space. 

[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 schematic perspective vieW of a con 
ventional vertical magnet-type MRI apparatus. 

[0024] FIG. 2 illustrates the problem of the conventional 
vertical magnet-type MRI apparatus. 

[0025] FIG. 3 is a schematic perspective vieW of a vertical 
magnet-type MRI apparatus in accordance With a ?rst 
embodiment of the present invention. 

[0026] FIG. 4 is a cross sectional vieW shoWing imaging 
of the head by the vertical magnet-type MRI apparatus of 
FIG. 3. 

[0027] FIG. 5 is a cross sectional vieW shoWing imaging 
of the loins by the vertical magnet-type MRI apparatus of 
FIG. 3. 

[0028] FIG. 6 is a cross sectional vieW shoWing joint 
motion imaging of the cervical vertebrae by the vertical 
magnet-type MRI apparatus of FIG. 3. 

[0029] FIG. 7 is a cross sectional vieW shoWing joint 
motion imaging of the knee joint by the vertical magnet-type 
MRI apparatus of FIG. 3. 

[0030] FIG. 8 is a cross sectional vieW shoWing another 
eXample of the support and movement mechanism. 

[0031] FIG. 9 is a schematic perspective vieW of a vertical 
magnet-type MRI apparatus in accordance With a second 
embodiment of the present invention. 
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[0032] FIG. 10 is a cross sectional vieW shoWing imaging 
of the head by the vertical magnet-type MRI apparatus of 
FIG. 9. 

[0033] FIG. 11 is a cross sectional vieW shoWing joint 
motion imaging of the cervical vertebrae by the vertical 
magnet-type MRI apparatus of FIG. 9. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] The present invention Will noW be described in 
more detail With reference to embodiments shoWn in the 
accompanying draWings. 

[0035] First Embodiment 

[0036] FIG. 3 is a schematic perspective vieW of a vertical 
magnettype MRI apparatus in accordance With a ?rst 
embodiment of the present invention. 

[0037] The vertical magnet-type MRI apparatus 100 com 
prises a vertical magnet apparatus 10, a table apparatus 20 
and a chair apparatus 30. 

[0038] The vertical magnet apparatus 10 comprises a pair 
of vertical opposing magnets 11 Whose opposing surfaces 
stand vertically, a laterally spaced pair of support and 
movement mechanisms 12 disposed on the respective 
opposing surface sides of the pair of vertical opposing 
magnets 11. 

[0039] Each of the support and movement mechanisms 12 
comprises a pair of hydraulic cylinders 13, 13, a non 
magnetic base panel 14 Which is supported by the hydraulic 
cylinders 13, 13 so that it can be moved upWard and 
doWnWard, a multiplicity of non-magnetic rollers 15 and a 
pair of pulleys 16, 16, each pivoted to the base panel 14, a 
motor 17 attached to the pulley 16, a belt 18 ?tted over the 
rollers 15 and the pulleys 16, and a non-magnetic connecting 
block 19 secured to the belt 18. 

[0040] One of the vertical opposing magnets 11 is pro 
vided With up/doWn buttons 10ua' for moving the base 
panels 14 upWard and doWnWard by the hydraulic cylinders 
13, and in/out buttons 10i0 for moving the connecting blocks 
19 forWard and backWard in the horiZontal direction by 
circulating the belts 18 by the motors 17. 

[0041] The table apparatus 20 comprises a table 21 Which 
can be moved upWard and doWnWard by a motor, a non 
magnetic cradle 22 Which can be moved forWard and 
backWard in the horiZontal direction by a motor, Wheels 23 
for movement, connecting pins 24 Which protrude from the 
front end of the cradle 22 and can be coupled With the 
connecting blocks 19, and a detach lever 25 for detaching 
the cradle 22 from the table 21. 

[0042] The table 21 is provided With up/doWn buttons 
20ua' for moving the table 21 upWard and doWnWard, and 
in/out buttons 20i0 for moving the cradle 22 forWard and 
backWard to move the cradle 22 onto and off of the table 21. 

[0043] The chair apparatus 30 comprises a base portion 
31, a seat 32 removably attached to the base portion 31, 
Wheels 33 for movement, connecting pins 34 Which protrude 
from the front end of the seat 32 and can be coupled With the 
connecting blocks 19, and a detach lever 35 for detaching 
the seat 32 from the base portion 31. 
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[0044] The base portion 31 is provided With up/doWn 
pedals 30ua' for moving the seat 32 upward and downward. 

[0045] FIG. 4 illustrates imaging of the head of a subject 
H using the table apparatus 20. 

[0046] The up/doWn buttons 10ua' of the vertical magnet 
apparatus 10 are operated to adjust the height of the belts 18 
to a height suitable for imaging. The in/out buttons 10i0 are 
also operated to place the connecting blocks 19 at positions 
closest to the table apparatus 20. The up/doWn buttons 20ua' 
of the table apparatus 20 are then operated to adjust the 
cradle 22 to a height aligned With the belts 18. The in/out 
buttons 20i0 are also operated to advance the cradle 22 
toWard the connecting blocks 19 and join the connecting 
pins 24 to the connecting blocks 19. Next, the in/out buttons 
10i0 of the vertical magnet apparatus 10 are operated to 
draW the cradle 22 connected to the connecting blocks 19 
into the interjacent space Within the vertical magnet appa 
ratus 10 and align the head of the subject H With a magnet 
center C. Under this condition, the head of the subject H is 
imaged. 

[0047] At this time, as shoWn in FIG. 4, the physician D 
can enter a space betWeen the pair of the support and 
movement mechanisms 12 and has easy access to the patient 
H, thereby enabling interventional examinations such as 
centesis While vieWing a captured MRI image. 

[0048] Moreover, as shoWn in FIG. 5, by operating the 
detach lever 25 of the table apparatus 20 to detach the cradle 
22 from the table 21 and transfer the cradle to the support 
and movement mechanisms 12, and then moving the table 
apparatus 20 (excluding the cradle 22) aWay, a large space 
can be secured to give the physician D easy access to the 
patient H from the side on Which the table apparatus 20 
Would otherWise be positioned. In addition, instruments for 
the interventional examination can be conveniently 
arranged. 

[0049] FIG. 6 illustrates joint motion imaging of the neck 
of the subject H using the chair apparatus 30. 

[0050] The up/doWn buttons 10ua' of the vertical magnet 
apparatus 10 are operated to adjust the height of the belts 18 
to a height suitable for imaging. The in/out buttons 10i0 are 
also operated to place the connecting blocks 19 at positions 
closest to the chair apparatus 30. The up/doWn pedals 30ua' 
of the chair apparatus 30 are then operated to adjust the seat 
32 to a height aligned With the belts 18. The chair apparatus 
30 is then moved to join the connecting pins 34 of the seat 
32 to the connecting blocks 19. Next, the detach lever 35 of 
the chair apparatus 30 is operated to detach the seat 32 from 
the base portion 31 and transfer the seat 32 to the support and 
movement mechanisms 12, and then the chair apparatus 30 
(excluding the seat 32) is moved aWay. Then, the in/out 
buttons 10i0 of the vertical magnet apparatus 10 are oper 
ated to draW the seat 32 connected to the connecting blocks 
19 into the interjacent space Within the vertical magnet 
apparatus 10 and align the neck of the subject H With the 
magnet center C. 

[0051] Then, as shoWn in FIG. 6, the operator D can enter 
a space betWeen the pair of the support and movement 
mechanisms 12 and has easy access to the patient H, thereby 
enabling suitable joint motion imaging of the neck of the 
subject H. 
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[0052] Furthermore, as shoWn in FIG. 7, When the knee of 
the subject H is aligned With the magnet center C, joint 
motion imaging of the knee of the subject H can be suitably 
performed. 

[0053] As in the exemplary variation shoWn in FIG. 8, it 
is possible to employ a vertical magnet apparatus 10‘ com 
prising support and movement mechanisms 12‘ for achiev 
ing upWard and doWnWard movement by means of chains 
13‘ circulated by a motor. 

[0054] Second Embodiment 

[0055] FIG. 9 is a schematic perspective vieW of a vertical 
magnet-type MRI apparatus in accordance With a second 
embodiment of the present invention. 

[0056] The vertical magnet-type MRI apparatus 200 com 
prises a vertical magnet apparatus 50 consisting of a pair of 
vertical opposing magnets 11 Whose opposing surfaces stand 
vertically, and a table apparatus 40 having a table 41 Which 
can be hydraulically moved upWard and doWnWard and a 
non-magnetic cradle 22 Which can be moved forWard and 
backWard in the horiZontal direction by a motor. 

[0057] The vertical magnet apparatus 50 is provided With 
up/doWn buttons 50ua' for moving the table 41 upWard and 
doWnWard, and in/out buttons 50i0 for moving the cradle 22 
forWard and backWard to move the cradle 22 in and out of 
the interjacent space Within the vertical magnet apparatus 
50. 

[0058] The table 41 of the table apparatus 40 is extended 
into the interj acent space of the vertical magnet apparatus 50 
so that the cradle 22 can be moved in and out of the 
interjacent space of the vertical magnet apparatus 50. A 
portion extending into the interjacent space is bifurcated to 
form a bifurcated arm portion 43 de?ning a space for access 
44. 

[0059] FIG. 10 illustrates imaging of the head of the 
subject H. 

[0060] The up/doWn buttons 50ua' of the vertical magnet 
apparatus 50 are operated to adjust the cradle 22 to a height 
suitable for imaging. The in/out buttons 50i0 are also 
operated to draW the cradle 22 into the interjacent space 
Within the vertical magnet apparatus 10 and align the head 
of the subject H With a magnet center C. Under this 
condition, the head of the subject H is imaged. 

[0061] At this time, as shoWn in FIG. 10, the physician D 
can enter the space for access 44 Within the bifurcated arm 
portion 43 and has easy access to the patient H, thereby 
enabling interventional examinations such as centesis While 
vieWing a captured MRI image. 

[0062] Furthermore, as shoWn in FIG. 11, if a seat 62 is 
attached at the front end of the cradle 22, the imaging can be 
performed With the subject H in a sitting position. This is 
suitable for joint motion imaging of, for example, the neck. 

[0063] Many Widely different embodiments of the inven 
tion may be con?gured Without departing from the spirit and 
the scope of the present invention. It should be understood 
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. 
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1. MRI vertical magnet apparatus having a pair of vertical 
opposing magnets Whose opposing surfaces stand vertically, 
Wherein support and movement means is provided on each 
of the opposing surface sides of the pair of vertical opposing 
magnets, for supporting a cradle or a seat of a chair and 
alloWing the cradle or the seat of the chair to move in the 
horiZontal or vertical direction. 

2. An MRI apparatus comprising: 

the MRI vertical magnet apparatus of claim 1; and 

a table apparatus Which can be detached from the MRI 
vertical magnet apparatus after the cradle is transferred 
to the support and movement means in the MRI vertical 
magnet apparatus. 

3. An MRI apparatus comprising: 

the MRI vertical magnet apparatus of claim 1; and 
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a chair apparatus Which can be detached from the MRI 
vertical magnet apparatus after the seat is transferred to 
the support and movement means in the MRI vertical 
magnet apparatus. 

4. An MRI apparatus comprising an MRI vertical magnet 
apparatus having a pair of vertical opposing magnets Whose 
opposing surfaces stand vertically, and an MRI table appa 
ratus having a cradle for laying a subject and a table for 
supporting the cradle and capable of moving the cradle in the 
horiZontal or vertical direction, Wherein one end portion of 
the table is eXtended into an interjacent space Within the 
MRI vertical magnet apparatus and is bifurcated. 

5. The MRI apparatus of claim 4, further comprising a 
seat Which can be locked at one end portion of the cradle or 
the table. 


