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) MAGNETIC RESONANCE IMAGING APPARATUS

BACKGROUND OF THE INVENTION
(1) Field of the Invention

This invention relates to a magnetic resonance
imaging apparatus (hereinafter referred to as an MRI
apparatus) for obtaining sectional iméges of a desired
site of an examinee. The sectional images are obtained
by means of nuclear magnetic resonance signals (herein-
after referred to as NMR signals) released from the
desired site of the examinee and received by a detect-
ing surface coil in an opeﬁing of a gantry having a
static magnetic field forming magnét and an inclined
magnetic field coil.
(2) Description of the Related Art

In an MRI apparatus for obtaining sectional images
of a particular site such'as the chesﬁ or the waist of
an examinee, a surface coil is often employed for
receiving the NMR signals since the surface coil
provides excellent image quality aﬁd is easy to handle.

A conventional MRI apparatus_using this type of
surface coil includes, as main components theréof, a
top board carrying the detecting surface coil, and a
gantry defining an opening an&ihaving-a static magnetic

field forming magnet, an inclined mégnetic field coil,
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Siteof an exam nee. The sectional inmges are obtained by neans of nucl ear:
magnetic resonance signals (herein- after refefred to as NWR signals)
rel eased fromthe desired site of the exam nee and received by a detect-

ing surface coil in an opening of a gantry having a static magnetic field
formng magnet and an inclined magnetic field coil. (2) Description of
the Related Art In an MRl apparatus for obtaining sectional imges

of a particular site such as the chest or the wai st of an exam nee, a

surface coil

is often enpl oyed for

a high frequency pulse generator and a signal transmit-

ting coil. The apparatus further includes a vertically

‘movable support for raising and lowering the top board

and inserting the top board into the opening of the
gantry, an image processor, and a syétem cont & RF
unit. |

Sectional images of a site of an examinee are
obtained as follows.

First, the examinee is placed on the top board
such that the site of the examinee to be photographed
lies directly over the surface coil mounted in the top
board. The top board is inserted into the opening of
the gantry to a position in which the site of the
examinee to be photographed lies centrally of the
gantry.

Next, the inclined field coil is driven to super-
pose‘a'linear magnetic field on a static magnetic field

formed by the static magnetic field forming magnet, in

- order to provide positional information for use in

tomographic image analysis. Then, the high frequency
pulse generator is driven to generate high frequency
pulses for exciting nuclear magnetic resonance in the
examinee's body. NMR signals subsequently generated
are received by the detecting surface coil.

Finally, the image processor prepares sectional
__.___,_,_,_——.——'—‘—’___
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;receiving the NVR signals since the surface coil provides excellent inage:
quality and is easy to handl e. A conventional MRl apparatus using
this type of surface coil includes, as nmain conponents thereof, a top
board carrying the detecting surface coil, and a gantry defining an
openi ng and having a static magnetic f|eId form ng magnet, an inclined
magnetic field coil, -2-

images of the photographed site of the examinee based

on the NMR signals received by the surface coil. The

~operations of the various components of the above

apparatus are controlled by the system cont & RF unit.
However, with the construction having the detect-
ing surface coil mounted in the top board, when photo-
graphs are taken of the site displaced from a sensitiv-
ity'zone of the surface coil, or when a different site

is to be photographed, the site must be positionally

adjusted relative to the surface coil again. This

requires the top board to be withdrawn from the opening
of the gantry once to lift the examinee or shift the
examinee on the top board, which céu1d be painful to
the éxaminee. |
To solve such a problem, a type of MRI apparatus
has been developed which includes a surface coil
contained in a slide case mounted in the top board.
The operator of the MRI apparatus manually moves the
surface coil for positional adjustment between the
surféce coil and the site to be photographed.
According to this apparatus, a positional adjust-

ment between the surface coil and the site to be

' photographed may be effected while the examinee lies in

the opening of the gantry, and that by moving the-

surface coil within the top board. Since it is
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sa high frequency pul se generator and a signal transmt- ting coil. The
apparatus further includes a vertically novabl-e_support for raising and
| owering the top board and inserting the top board into the opening of the

gantry, an inmage processor, and a systemcont & RF wunit. Secti ona

i mages of a site of an exami nee are obtained as foll ows. First, the
exam nee is placed on the top board such that the site of the exam nee to
be photographed lies directly over the surface coil nounted in the top

unnecessary to move the examinee on the top board, the
positional adjustment between the site and the surface
coil may be carried out without distressing the -
examinee.

However, such an apparatus has the following
disadvantage.

During a photographing operation, the operator
controls a console or the like in a scanner control
room which is partitioned from a photographing room in
which the gantry and other equipment are installed.
With the apparatus having the surface coil contained in
the slide case, as noted above, the operator manually
moves the surface éoii for positioﬁal adjustment
betweén the surface coil and the site to be photo-
graphed. To do this, the operator must move from the
scanner control room to the photographing room. This

imposes an irksome operation on the operator.

. SUMMARY OF THE INVENTION
The present invention has been made having régard
to the state of the art noted above. The object of the
invention, therefore( is to provide a magnetic reso-
nance imaging apgaratus which allows the qéerator to
carry out a positional adjustment between a site to be

phbtographed and a surface coil with ease and without -
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sboard. The top board is inserted into the opening of the gantry to a
position in which the site of the exam nee to be photographed lies :
centrally of the gantry. Next, the inclined field coil is driven to

‘super - |

pose a linear magnetic field on a static magnetic field formed by

the static magnetic field form ng nagnet, in order to provide positional

I nformation for use in tonographic i mge analysis. Then, the high
frequency pulse generator is driven to generate high frequency pulses for
exciting nucl ear magnetic resonance in the

'distressing the examinee.

The above object is fulfilled, accoxrding to the
present invention, by a magnetic resonance imagiﬁg
apparatus comprising a top board for supporting an
examinee and movable into an opening of ‘a gantry, and a
detecting surface coil mounted in the opening for
receiving nuclear magnetic resonance signals released
from a photographed site of the examinee on the top
board, thereby to obtain sectional images of the site
of the examinee, wherein the surface coil is mounted in
a predetermined positibn in the opening, the top board
being movable close to the éurface coil.

Specifically, the surface coii is positioned to
receive the nuclear magnetic resonance signals with
excellent sensitiviﬁy when the photographed site 1iés
directly over the surface coil.

In the above construction, the surface coil is
mounted in the predetermined position in the opening - of
the gantry, and the top board supporting the examinee
is movable over the surface coil. Thus, a positional
adjustmeﬁt between the site to be photographed and the .
surface coil may be effedted by moving the top board.
The top board may be moved by the operator.using a
console or the like. It is unneéesséfy to shift the

examinee on the top board, or for the operator to move

-
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rexaminee' s body. NWR signals subsequently generated are received by the

detecting surface coil. Finally, the | mage processor prepares

sect i onal -3- imges of the

phot ographed site of the exami nee based on the NWVR signals received by the
surface coil. The operations of the various conponents of the above

from a scanner control room to a photographing room.
The site to be photographed and the surface coil may be
positionally adjusted relative to each other witﬁout
distressing the examinee and without burdening the
operator. This apparatus does not require a éomplicat-
éd construction such as a mechanism for sliding the
surface coil by means of a slide case mounted in the
top board.

The above magnetic resonance imaging apparatus may
further comprise:

a light projector for.illuminating the examinee
supported on the top board and entering the opening;

indicating means for indicating that light from
the light projectof illuminates the site to be photo-
graphed of the examinee; and

top board movement control means for determining a
starting point based on a position of tﬁe top board at
a time of indication by the indicating means, and
effecting a control to move the top board f£rom the
starting point by a distance between the light projec-
tor and the surface coil.

As the top boérd carryihg the examinee advances
into the opening of the gantry, the light from the
light projector illuminates the examinee successively

from head to foot, for example. The operator observes
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sapparatus are controlled by the systemcont & RF unit. " However, wth

the construction having the detect- 1ing surface coil nmounted in the top
board, when photo- graphs are taken of the site displaced froma sensitiv-
ity zone of the surface coil, or when a different site is to be

photogr aphed, the site nust be positionally adjusted relative to the
surf-ace coil again. This requires the top board to be withdrawn fromthe
opening of the gantry .once to lift the exam nee or shift the exam nee on
the top board, which could be painful to the exam nee.
the illuminated positions, and transmits an instruction
from the indicating means when the light illuminates
the site to be photographéd. Upon feceipt of the
instruction from the indicatiﬁg means, the top board
movement control means regards a current position of
the top board as a starting point, and causes the top
board to move from the starting point by the distance
between the light projector and the sﬁrface coil. The
distance between the light projector and the surface |
coil, i.e. an amount of movement of the top board
caused by the top board movement control meané, is
determined once the mountiﬁg position of the light
project and that of the surface coil are determined.

" The top board moves under controi of the top board
movement control means, whereby the site to be photo-
graphed, which was confirmed by the position illuminat-
ed by'the light projector, now lies directly over the
surface coil. In this way, an accurate positional
adjustment of the site to be photographed and the

surface coil is effected.

BRIEF DESCRIPTION OF THE DRAWINGS
For the purpose of illustrating the invention,
there are shown in the-drawings séveral forms which are

presently preferred, it being understood, however, that

—_—
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.To sqglve such a problem a type of MRl apparatus has been devel oped which
i ncludes a surface coil contained in a slide case nounted in the top
board. The operator of the MRl apparatus nanually noves the surface coi
for positional adjustnment between the surface coil and the site to be
phot™ogr aphed. According to this apparatus, a positional adjust- nent
bet ween the surface coil and the site to be photographed may be effected
while the exam nee |Iies in the opening of the gantry, and that by noving
the surface coil within the top board. Since it is

the invention is not limited to the precise arfange-.
ments and instrumentalities shown.

Fig. 1 is a view schematically showing a maénetic
resonance imaging apparatus in a first embodiment of

5 this invention;

Fig. 2 is a view showing § state in which a
bositional adjustment between a site to be photographed
and a surface coil has been completed;

Fig. 3 is a secfional view on line 3-3 of‘Fig. 2;

10 Fig. 4 is a sectional view showing a principal
portion of a second embodiment; and
_Fig. 5 is a sectional;view showing a principal

portion of a third embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of this invention will be
. described in detail hereinafter with reference to the
drawings.

First Embodiment

A magnetic resonance imaging apparatus (MRI
apparatus) in a first embodiment of this invention will
be'described with reference to Figs. 1 through 3.

The MRI apparatus 1, broadly, includeé a gantry 2
defining an opening, a top board 3 for supporting an

examinee, a vertically movable support 4 for supporting

~ This Sheet Has Been RT
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;-4- , unnecessary to nove the exam nee on the top board, the positional
adj ust nrent between the site and the surface coil may be carried out

wi t hout distressing the exani nee. However, such an apparatus has the
foll owi ng disadvantage.

and raising and lowering the top board 3 and inserting
the top board 3 into the opening of the gantry'z, an
image processor 5 for preparing sectional imaées.éf a
photographed site based on NMR signals received, and a
system cont & RF unit 6 for controlling operations Qf.
the components of the apparatus 1. These components
will particularly be described below.

The gantry 2 defines a substantially circular
opening 22 centrally thereof. In the opening 22 are a
static magnetic field forming magnet 21 for forming a
uniform static magnetic figld, an inclined magnetic
field coil not shown, a high frequency pulse generator
not shown, and a signal transmitting coil not shown.
An NMR signal receiving surface coil 23 is mounted in:
place inside the opening 22. This coil 23 is posi-
tioned on a bottom of the opening 22 to be suited to
_receivg NMR signais with excellent sensitivity when a
site to be photographed of an examinee M placed on. the
top board 3 lies directly over the surface coil 23.
For example, the surface coil 23 should preferably'havé
the center of reception sensitivity concurring with the
center of the static magnetic field forming mégnet 21
mounted in the gantry 2. A light projector 24 is
attached to an upper position at-a top board receiving

end of the opening 22 for enabling a positional
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-During a photographi ng operation, the operator controls a console or the
i ke in a scanner control roomwhich is partitioned from a photographi ng
roomin which the gantry and ot her equi pnent are installed. Wth the
appar atus having the surface coil contained in the slide case, as noted
above, the operator manually noves the surface coil for positional

adj ust nent

bet ween the surface coil and the site to be photo- graphed. To

do this, the operator- must nove fromthe scanner control roomto the
phot ographing room This inposes an irksonme operation on the operator.

adjustment of the site to be photographed and the
surface coil 23 to be carried out in a manner described
hereinbelow.

As shown in Fig. 3, the top board 3 for supporting
the examinee M on an upper surface thereof has a lower
surface defining a longitudinal groove 31. This groove
31 allows the top board 3 inserted into the opening 22
of the gantry 2 to be moved to and fro in the opening
22 without contacting the surface coil 23 mounted to
protrude inwardly of the opening 22.

The vértically mbvable support 4 has a vertically

movable section 41 disposed adjacent the top board

fedeiving end of the opening 22 of the gantry 2 for

raising and lowering the top board 3. The support 4
further includes a moving section 42 mounted on the
?érticélly.moﬁahlé section 41 for inserting the top
board:3, as supported in a cahtilever fashion, into the
opening 22 of the gantry 2, and moving the top board 3
to and fro in the opening 22.

The image processor 5 obtains, through the system
cont & RF unit 6, the NMR signals received by the
surface coil 23, and prepares sectional images of.the :
photographed site of-thé'examinee M through predeter-
mined arithmetic operations based on the data obtaiﬁed.

The images are displayed on a monitor 8.

[
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- SUVMARY OF THE | NVENTI ON The present invention has been made having
regard to the state of the art noted above. The object of the invention,
therefore, is to provide a magnetic reso- nance inagi ng apparatus which
allows the operator to carry out a positional adjustnent between a site to
be “phot ographed and a surface coil with ease and w t hout -

The system cont & RF unit 6 controls the opera-
tions of the above components 2 to.5, e.g. starts and
stops the static magnetic field forming magnet 21 and
other coils mounted in the gantry 2, controls the .
vertically movable support 4.to move the top board 3 in
the opening 22 of'the gantry 2, and applies the NMR
‘signals receivedlby the surface coil 23 to the image
processor 5.

The gantry 2, top board 3 and vertically movable
support 4 are installed in a photographing room SR.

The operator of the MRI apparatus 1 instructs the
opergtions of the various éomponents through a'console
7 in a scanner control room CR which actommodates the
image proceséor 5, system cont & RF unit 6 and console
7. These instructions are transmitted from the console
7 to the system cont & RF unit 6.

-With the MRI apparatus 1 having.the above con-
strudtion,_sedtional images of a site of an examinee
are obtained as follows.

First, the examinee M is placed on the top board 3
with his or her head directed toward the opening 22 of
the gantry 2. Then, the vertically movable section 41
of the vertically movable support 4 is driven to raise
the top board 3.

Next, the light projector 24 is driven to emit

is Sheet Has Been Reﬁaced
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. distyessing the exam nee. SUMVARY OF THE

| NVENTI ON It is an object of the present invention to aneliorate one
or nore disadvantages of the prior art. According to one aspect of
the present invention there is provided a nmagnetic resonance inaging
apparatus, conprising: a gantry having a static magnetic field forming
magnet, an inclined magnetic field formng coil and a signal transmtting
coil, said gantry al'so including an opening therein; a detecting surface
coil stationarily disposed in a predeternined |ocation on a |ower inner
peri pheral surface of said opening for providing excellent sensitivity for

PhoL oo S Sae Ol nd LB MARE o o} hodBLeRy egichace co ! (o1
location; a tGfe PR 3 Oof SR OFAALEy SR 0 L¥aPh{6CLiR&! Uak OBhbRA fn PEI Ng
| a phantom line in Fig. 1, the light is emitted f?om the
light projector 24 onto the examinee Miplaced on the
top boardl3. As the top board 3 advances into the
opening 22, the light illuminates the examinee M
successively from head to foot. The operator observes
the illuminated positions, and transmits an instruction
from the console 7 when the light illuminates the site
to be photographed with the MRI apparatus 1. Upon
receipt of the instruction_from the console 7, the
system cont & RF unit 6 regards a current position of
the top board 3 as a starting point, and effects a
control to move the top board 3 further from the '
starting point by a distance L (see Fig. 1) between the
light projector 24 and the sénsitivity center of the
surface coil 23;

When the top board 3, under control of the system
cont & RF unit 6, has advanced the distance L from the
starting point, the site to be photographed, which was-m
confirmed by the position illuminated by the light
projector 24, now lies directly over the sensitivity
center of the surface coil 23 (see Fig. é,'in which the
waist of the examinee is to be photographed). The

amount of movement of the top board 3 from the starting

- 12 - Sheet Has Been Repllaced
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.movahl e into and out of said opening in said gantry, such that said portion
of said exam nee supported on said top board i s novable€-tbo a position
above said detecting surface coil; and i mage processor neans coupled to
sai d detectlng surface coil, said inmage processor neans for generating
séctional inmages based upon said nuclear magnetic resonance signals

recei ved by said detecting surface coil; wherein said nuclear magnetic
resonance signals are rel eased froma predetern ned phot ographed site of
the exam nee, to obtain said sectional inages after said nucl ear magnetic
resonance signals are processed by said i nage processor neans.

6
point is specified when the light projector 24 and

surface coil 23 are attached to the gantry 2.

Next, the inclined magnetic field coil is dfiQen
to superpose a linear magnetic field on the static
magnetic field formed by the static magnetic field
forming magnet 21, in order to provide positional
information for use in tomographic image analysis.
Then, the high frequency pulse generétor is driven to
generate high frequency pulseé for exciting nuclear
magnetic resonance in the examinee's body. The NMR
signals subsequently generated are received by the
surface coil 23.

The NMR signals received by tﬁe surface coil 23
are collected by the system cont & RF unit 6 and |
applied to the image processor 5. The image processor
5 prepares sectional images of the photographed site of
the examinee based on the NMR signals received. These
images are dispiayed on the monitor 8 or used other-
wise.

When, for example, a shift of the site to be
photographed is desired, the operator may remain in the
scanner control room CR aﬁd adjust a photographing
position. 1In this case, the operator, whiie referring

to the sectional images displayed on the monitor 8,

transmits an instruction from the console 7 to move the

- 13 - " This Sheet Has Been Reﬂlaced
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. DESCRI PTI ON OF THE PREFERRED ENMBODI MENT( S) ' As the top board carrying
the exam nee advances into the opening of the gantry, the light fromthe
| ight projector illum nates the exanm nee- succe55|vely fromhead to foot,

for exanpl.e. The operator observes

‘top board 3 an appropriate amount. It is thus unneces-
‘sary to relocate the examinee M on.the tﬁp board 3, and

! -the operator need not move froﬁ the scanner contfdl
‘room CR to the photographing room SR.

Second Embodiment

An apparatus in a second embodiment of this
ﬂinvention will be described referring to Fig. 4.
| In the.second embodiment, the gantry 2 includes a-
recess 61 formed in a predetermined position in the
}opening 22. The surface coil 23 is mounted in the
trecess 61. With the surface coil 23 mounted in the
é?ece§s 61, no projection dﬁe to the surface coil 23 is
‘formed in the opening 22. Consequéntly, a.top board 3
Qithout the groove 31 formed in the lower surface
‘thereof is movable in the opening 22 without being
obstructed by the surface coil 23. .The positipn of the
'recess.61 is the same as £he position in which the
Surfade coil 23 is mounted according to.the first
embodiment. The second embodiment is the same as the
first embodiment in the photographing sequence and in
fhe way the positional adjustment between the site to
be photographed and ﬁhe surface coil is carried out
with reference to the position illuminated by the light

Projector 24.

o
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.-7- . the illum nated positions, and transmts an instruction fromthe

I ndi cating nmeans when the light illumnates " th& site to be phot ographed.
Upon receipt of the instruction fromthe indicating means, the top board
novenment control means regards a current position of the top board as a
starting point, and causes the top board to nove fromthe starting point
by the distance between the light projector and the surface coil. The

di stance between the-ight projector and the surface <coil, i.e. an anount
of novenent of .the top board

Third Embodiment

Next, an apparatus in a third.embodiment of this
invention will be described referring to Fig. 5..-

In the third embodiment, the gantry 2 includes a
pair of rails 25 arranged in the opening 22. The rails
25 guide the top board 3 in its movement in the opening
22 of the gantry. The rails 25 havé a sufficient
height to avoid contact between the lower surface of
the top board 3 in movement and the surface coil 23.
With this construction, the top board 3 is movable in
the opening 22 without beigg obstructed by the surface
coil 23. The surface coil 23 is mounted in the same
position ak in the first embodiment. Further, the
third embodiment is the same as the first embodiment in
the photographing sequence and in the way the position-
al adjustment between the site to be photographed and
the surface coil is carried out with reference to the
positidn illuminated by the light projector 24.

The present inventipﬁ may be embodied in other
specific forms without departing from the spirit or
essential attribuﬁes thereof and, accordingly, refer-
ence should be made to the appended claims, rather than
to the foregoing specification, as indicating the scope

of the invention.
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. causged by the top board novenent control nmeans, is determ ned once the
nmounti ng position of the light project and that of the surface coil are
determ ned. The top board noves under control of the top board novenent
control neans, whereby the site to be photo- graphed, which was confirned

by ‘the position illumnat- ed by the |ight projector, now lies directly
over the surface coil. In this way, an accurate positional adjustment of
the site to be photographed and the surface coil is effected.

What is claimed is:

1. A magnetic resonance imaging apparatus compriéing a
top board for supporting an examinee and movable into
an opening of a gantry; and a detecting surface coil
mounted in said opening for receiving nuclear magnetic
resonance signals released from a photographed site of
the examinee on said top board, thereby to obtain
sectional images of said site of the examinee, wherein
éaid surface coil is mounted in a pfedetermined posi-
tion in said opening, said top board being movable

close to said surface coil.

2. A magnetic resonance imaging apparatus as defined
in claim 1, wherein said surface coil is positioned to
receive said nuclear magnetic resonance signals with
excellgnt sensitivity when said site to be photographed

lies directly over said surface coil.

3. A magnetic resonance imaging apparéfds as defined
in claim 1, wherein said top board includes a groove
formed in and extending longitudinally of a lower
surface thereof for allowing said top boar& to move

without contacting said surface coil.

Sheet Has Been RTlaced

M I



. BRIEF DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the

invention, there are shown in the drawings several forms which are
presently preferred, it being understood, however, that

- 8- the invention is not limited to the precise arrange-
and™instrumental ities shown.

4. A magnetic resonance imaging apparatus as defined
in claim 1, wherein said surface coil is mounted in a

recess formed in said gantry.

5. A magnetic resonance imaging apparatus as defingd
in claim 1, wherein said gantry includes rails arrahged
in said opening for guiding mdvement of said top board,
said rails having a sufficient height to avoid contact
between a lower surface of said top board and said

surface coil.

6. A magnetic resonance imaging apparatus as defined
! in claim 1, further comprising:

a light projector for illﬁﬁinating said examinee
supported on said top board and entering said opening;

indicating means for indicating that light from
said light projector illuminates said sité'to be
photographed of said examinee; and

top board movement control means for determining a
starting point based on a position of said top board at
a time of indication by said indicating means, and
effecting a control to move said top board from said
starting point by a distance between said iight projec-

tor and said surface coil.

ment s
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.Fig, 1lis a vieM/schenaticaIIy showi ng a nagnetic resonance- -k fmagi ng

L4

apparatus in a first enbodi ment of 5 this i'fventi on; Fig. 2
is.a view showing a state in which a posi ti onal adjustnent bet ween a
site to be photographed and a surface coil has been conpl et ed;

Figr~3 is a sectional viewon line 3-3 of Fig. 2; 10 Fig. 4is a
sectional view show ng a princi pal portion of a second enbodi nent; and
Fig. 5is a sectional view show ng a principal portion of a third
enbodi nent . '

ABSTRACT OF THE DISCLOSURE

A gantry defines an opening, énd a surface coil is
ﬁéunted in a predetermined position inside the oééning.
In tomography using this MRI apparatuﬁ, an examinee
supported on a top board is moved into the opening. At
this time, the top board is movable without being
obstructed by the surface coil. The surface coil
receives NMR signals from a photographed site lying
directly over the surfadé coil. Sectional images are
prepared based on the NMR signals received. When
shifting the site to be photographed, the operator in a
scanner control room gives an instruction to mdve the
top board, thereby adjusting a phofograﬁhing position.
I£ is unnecessary for the examinee tq'mqve on the top
board, or for the operator to move from the scanner
control room to the photographing room.

‘The examinee entering the gantry opening is
illumiﬁated by light from a light projector. A posi-
tion of the top board when the light illuminates the
site to be photographed is regérded-as a starting
point. The top board is moved from the starting point
by ‘a distance between the light projector ahd surface
coil. This achieves an accurate positionai adjustment
between the site to be photographed and the surface

coil.
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_DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
odi ments of this invention will be described in detail hereinafter

‘W th reference to the drawi ngs. Fi rst Enbodi nent A
magneti c resonance i nmagi ng apparatus (MR apparatus) in a first
enbodi'ment of this invention wll be described with reference to Figs.
1 through 3. The MRl apparatus 1, broadly, includes a gantry 2
defining an opening,.a top board 3 fer, supporting an exam nee, a
vertically novabl e support 4 for s ﬁ ting

FIG.A
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9 _afd raising and lowering the top board 3 and inserting the top board 3
fnto the opening of the gantry 2, an image processor 5 for preparing
sectional images of a photographed site based on NMR signals received, and
a . systemcont & RF unit 6 for controlling operations of the conponents of
the apparatus 1. These conponents
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ng#*%articularly be descri bed bel ow. The gantry 2 defines a
substantially circular opening 22 centrally thereof. In the opening 22 are
a static magnetic field form ng magnet 21 for formng a uniformstatic
magnet-i-<c field, an inclined magnetic field coil not shown, a high
frequency pul se generator not shown, and a si-gnal transmtting coil not
shown. An NMR signal receiving surface coil 23 is nounted in place inside
the opening 22. This €0il 23 is posi- tioned on a bottom of the opening 22
to be suited to receive NVR signals ggxﬁiexcellent sensitivity when a

site to be photographed of an exam ne | aced on.the
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MAGNETIC RESONANCE IMAGING APPARATUS

BACKGROUND OF THE INVENTION
(1’ Field of the Invention

This invention relates to a magnetic resonance
imaging appafatus (hereinafter referred to as an MRI
apparatus).for obtaining sectional images of a desired
site of an examinee. The sectional images are obtained
by means of nuclear magnétic resonance Signals (herein-
after referred to as NMR signals) released from the
desired site of the examinee and received by a detect-
ing surface coil iq_an opeﬁing of a gantry having a
static magnetic field forming magnét and'an inclined
magnetic field coil.
(2) Description of the Related Art

In an MRI apparatus for obtaining sectional images
of a particular site such as the chest or the waist of
an examinee, a surface coil is often employed for
receiving the NMR signals since the surface coil
provides excellent image quality and is easy to handle.

A conventioﬁal MRI apparatus using this type of
surface coil includes, as main components theréof, a
top board carrying the detecting surface cbil, and a
gantry defining an opening and having a static magnetic

field forming magnet, an inclined magnetic field coil,
This is the replacement sheet
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_ - 10- adjustment of the site to be photographed and the surface coil 23
to be carried out in a manner described hereinbel ow As shown in
Fig. 3, the top board 3 for supporting the exam nee Mon an upper surface
. thereof has a |lower surface defining a |ongitudinal groove 31. This groove
31 allows the top board 3 inserted into the opening 22 of the gantry 2 to
be nmoved to and fro in the opening 22 w thout contacting the surface coi
23 nounted to protrude inwardly of the emening 22.

a high frequency pulse generator and a signal transmit-
ting coil. The apparatus further includés a vertically
movable support for raising and lowering the top board-
and inserting the top board into the opening of the
gantry, an image processor, and a system cont & RF
unit.

Sectional images of a site of én examinee are
obtained as follows.

First, the examinee is placed on the top board
such that the site of the examinee to be photographed
lies directly over the surface coil mounted in the top
board., The top board is inserted into the opening of
the gantry to a position in which the site of the
examinee to be photographed lies centrally of the
gantry.

Next, the inclined field coil is driven to super-
pose a_linear magnetic field on a static magnetic field
formed by the static magnetic field forming magnet, in
order to provide.positional information for use in
tomographic image analysis. Then, the high frequency
pulse generator is driven to generate high frequency
pulses for exciting nuclear magnetic resonance in the
examinee's body. NMR signals subsequently generated
are received by the detecting surféce coil.

Finally, the image processor prepares sectional

This is the replacement sheet
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. The vertically novabl e support 4 has a vertically novable section 41

di sposed adj acent the top board receiving end of the opening 22 of the
gantry 2 for raising and lowering the top board 3. The support 4 further
. includes a nmoving section 42 nounted on the vertically novable section 41
for inserting the top board 3, as supported in a cantilever fashion, into
the opening 22 of the gantry 2, and noving the top board 3 to and fro in
t he opening 22.. . The i mage processor 5 obtains, through the system
cont & RF unit 6, the NWR signals receive8l-by the surface coil 23, and
prepares sectional inages of the

images of the photographed site of the examinee based_
on the NMR signals received by the surface coil. The
operations of the various_components of the abové

apparatus are controlled by the system cont & RF unit.

However, with the construction having the detect-
ing surface coil mounted in the top board, when photo-
graphs are taken of the site displaced from a sensitiv-
ity zone of the surface coil, or when a different site
is to be photographed, the site must be positionally
-adjusted relative to the surface coil again. This
requires the top board to be withdrawn from the opening
of the gantry once to lift the examinee or shift the

! examinee on the top board, which céuld be painful to
_the éxaminee.

To solve such a pfoblem, a type of MRI apparatus
has been developed which includes a surface coil
contained in a slide case mounted in the top board.

The operator of the MRI apparatus manually moves the
surface coil for positional adjustment between the
surface coil and the site to be photographed.

| According to this apparatus, a positional adjust-
ment between the surface coil and the site to be
photographed may be effected while the exaﬁinee ¥ies in
the opening of the gantry, and that by moving the

surface coil within the top board. Since it is
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phot ographed site of the exam nee Mthrough predeter- mned arithnetic
operations based on the data obtained. The inmages are displayed on a
noni t or 8. The systemcont & RF unit 6 controls the
opera- tions of the above conponents 2 to 5, e.g. starts and

_4-

unnecessary to move the examinee on the top board, thg
positzonal adjustment between the site and the surface
coil may be carried out without distressing the -
examinee.

However, such an apparatus has the following
disadvantage. |

During a photographing operation, the operator

controls a console or the like in a scanner control
roém which is partitioned from a photographing room in
which the gantry and other equipment are installed.
With the apparatus:having the surface coil contained in
the slide case, as' noted above, the operator manually
moves the surface coil for positioﬁal adjustment
between :the surface coil and the site to be photo-
graphed. To do this, the operator must move from the
scanner control room to the photographing room. This

imposes an irksome operation on the ‘operator.

SUMMARY OF THE INVENTION

The present invention has been made having regard
to the state of the art noted above. The object of the
invention, therefore, is to provide a magnetic reso-
nance imaging apparatus which allows the operator to
carry out a positional adjustment between a site to be

photographed and a surface coil with ease and without-
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stops the static magnetic field formng magnet 21 and other coils nounted*
"in the gantry 2, controls the vertically novable:support 4 to nove the top
board 3 in. the opening 22 of the gantry 2, and appLLes—%he—%mﬁr‘éTﬁﬁéTs
received by the surface coil 23 to the imge processor

mnﬁg Gee@antry
2, top board 3 and vertically novable support 4 are
phot ogr aphi ng room SR.  The operator of the MR appara\ﬁﬁﬁ‘l‘m Em lE t he
operations of the various conponents t bsaugh a consol e

control room CR which accommodates the inage processor 5, systemcont & RF

unit 6 and consol e
- distressing the examinee.

The above object is fulfilled, according to the
present invention, by a magnetic resonance imaging
apparatus comprising a top board for supporting an
e#aminee and movable into an opening of ‘a gantry, and a
detecting surface coil mounted in the opening for
receiving nuclear magnetic resonance signals released
from a photographed site of the examinee on the top
board, thefeby to cobtain sectional images of the site
of the examinee, wherein the surface coil is mounted in
a predetermined positibn in the opening, the top board
being movable close to the éurface coil.

Specifically, the surface coii is positioned to
receive the nuclear magnetic resonance signals with -
excellent sensitivity when the photographed site lies
directly over the surface coil.

In the above construction, the surface ceil is
mounted in the predetermined position in the openiﬁg of
the gantry, and the top board supporting the examinee
is movable over the surface coil. Thus, a positional
édjustmeﬁt between the site to be photographed and the
surface coil may be effected by moving the top board.
The top board may be moved by the operator'using*a
console or the like. It is unnecessary to shift the

examinee on the top board, or for the operator to move .
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.7. These instructions are transmtted fromthe console 7 to the system
cont & RF unit 6. Wth the MR apparatus 1 haV|ng t he above con-
struction, sectional inmages of a site of an exam nee are obtained as

- foll ows. First, the exanminee Mis placed on theThis mhaaﬁéaﬁ dedd hi's
or her head directed toward the opening 22 of the gant
vertically novable section 41 of the vertically nbvabl !ﬂ
driven to raise the-top board 3. hExt, the |ight prJ

driven to emt

from a'scanner control room to a photographing room.
The éite to be photographed and the surface coil may bé
positionally adjusted relative to each other withéut
distressing the examinee and without burdening the
operator. This apparatus does not require a_complicat-
ed construction such as a mechanism for sliding the
surface coil by means of a slide case mounted in the
top board.

The above magnetic resonance imaging apparatus may
further comprise:

a light projector for_illuminating the examinee
supported on the top board and ehtering the opening;

indicating means for indicatingithat light from
the light projector illuminates the site to be photo-
graphed of the examinee; and |

top board movement control means for determining a
starting point based on a position of tﬁe top board at
a time of indication by the indicating means, and
effecting a control to move the top board from the
.starting point by a distance between the light projec-
tor and the surface coil.

As the top board carryihg the examinee advances
into the opening of the gantry, the light from the
light projector illuminates the examinee successively

from head to foot, for example. The operator observes
Thig is the replacement sheet
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-12 - light while the top board 3 is inserted into the opening 22 of the
gantry 2. At this tine, as shown in a phantomline in Fig. 1, the |ight
is emtted fromthe |1|ight projector 24 onto the exam nee M placed on the
top board 3. As the top board 3 advances into the opening 22, the |ight

i 1lum nates the exam nee M

-7 -

the illuminated positions, and transmits an instruction
from the indicating means when the light illuminates
the site to be photographed. Upon receipt of the
instruction from the indicating means, the top board
movement control means regards a current position of
the top board as a starting point, and causes the top
board to move from the starting point by the distance
between the light projector and the surface coil. The
distance between the light projector and the surféce
coil, i.e. an amount of movement of the top board
caused by the top board movement control means, is
determined once the mountiﬂg position of the light
project and that.of the surface coil are determined;

" The top board moves under controi of the top board
movement control means, whereby the site to be photo-
graphed, which was confirmed by the position illuminat-
ed by the light projector, now lies directly over the
surface coil. In this way, an accurate positional

adjustment of the site to be photographed and the

surface coil is effected.

BRIEF DESCRIPTION OF THE DRAWINGS
For the purpose of illustrating the invention,
there are shown in the drawings'séveral forms which are

presently preferred, it being understood, however, that
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. successively fromhead to foot. The operator observes -the illum nated
positions, and transmts an instruction fromthe console 7 when the |ight
illumnates the site to be photographed with the MR apparatus 1. Upon

- receipt of the instruction fromthe console 7, the systemcont & RF unit 6
regards a current position of the top board 3 as a starting point, and
effects a control to nove the top board_ g _further fromthe starting point
by a distance L (see Fig. 1) between the |ight projector 24 and the
sensitivity center of the surface coil 23.

the invention is not limited to the precise arrange-
ments—and instrumentalities shown.

Fig. 1 is a view schematically showing a maénetic
resonance imaging apparatus in a first embodiment of

5 this invention;

Fig. 2 is a view showing # state in which a
positional adjustment between a site to.be photographed
and a surface coil has been completed;

Fig. 3 is a sectional view on line 3-3 of Fig. 2;

10 Fig. 4 is a sectional view showing a principal
portion of a second embodiment; and '
_Fig. 5 is a sectionalfview showing a principal

portion of a third embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of this invention will be
_ descriped in detail hereinafter with reference to the

drawings.

First Embodiment

A magnetid resonance imaging apparatus (MRI
apparatus) in a first embodiment of this invention will
be'described with reference to Figs. 1 through 3.

The MRI apparatus 1, broadly, includeé a gaptry 2
defining an opening, a top board 3 for supporting an

examinee, a vertically movable support 4 for supporting
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When the top board 3, under control of the system cont & RF unit 6, has

advanced the distance L fromthe starting point, the site to be

phot ogr aphed, whi ch was

coil

-9-

and raising and lowering the top board 3 and inserting
the tep board 3 into the opening of the gantry 2, an
image processor.s for preparing sectional images éf a
photographed site based on NMR signals received, and a
system cont & RF unit 6 for controlling operations of
the components of the apparatus 1. These components
will particularly be described below.
The gantry 2 defines a'substantially circular

opening 22 centrally thereof. In the opéning 22 are a

static magnetic field forming magnet 21 for forming a

~uniform static magnetic figld, an inclined magnetic

field coil not shown, a high frequency pulse generator

not shown, and a signal transmitting coil not shown.

‘An NMR signal receiving surface coil 23 is mounted in

place inside the opening 22. This coil 23 is posi-

tioned on a bottom of the opening 22 to be suited to

receive NMR signals with excellent sensitivity when a

site to be photographed of an examinee M placed on .the
top board 3 lies directly over the surface coil 23.

For example, the surface coil 23 should preferably have
the center of reception sensitivity concurring with the
center of the static magnetic field forming magnet 21
mounted in the gantry 2. A light projectof 24 is
attached to an upper position at-a top board receiving

end of the opening 22 for enabling a positional

Thig is the replacement sheet
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confirmed by the position illum nated by the |ight
projector 24, now lies directly over the sensitivity center of the surface
23 (see Fig. 2, in which the waist of the examnee is to be
phot ogr aphed). The .amobunt of novenent of the top board 3 fromthe starting



.13 point is specified when the |ight projector 24 and surface coil 23
are attached to the gantry 2. Next, the inelined magnetic field coi

is driven to superpose a linear nagnetic field on the static magnetic

-field fornmed by the static magnetic field formng nagnet 21, in order to

provi de positional information for use in tonographic inmage anal ysis.
Then, the high frequency pul se generator is driven to generate high
frequency pul ses for exciting nuclear 10

adjustment of the site to be photographed and the
surface coil 23 to be carried out in a manner described
hereinbelow.

As shown in Fig. 3, the top board 3 for supporting
;he examinee M on an upper surface thereof has a lower
surface defining a longitudinal groove 31. This groove
31 allows the top board 3 inserted into the opening 22
of the gantry 2 to be moved to and fro in the opening
22 without contacting the surface coil 23 mounted to
protrude inwardly of the opening 22.

Thg vértically méVable support 4 has a vertically
mqvablé section 41 disposed adjacent the top board
Xeceiving end of the opening 22 of the gantry 2 for
¥aising and lowering the top board 3. The support 4
furthérfincludes a moving section 42 mounted on the
vertically movable section 41 for inserting the top
board:3, as supported in a cantilever fashion, into the
opening 22 of the gantry 2, and moving the top board 3
to and fro in the opening 22.

The image processor 5 obtains, through the system
cont & RF unit 6, the NMR signals received by the
surface coil 23, and prepares sectional images of the
photographed site of the examinee M through predeter-
mined arithmetic operations based on the data obtained.

The images are displayed on a monitor 8.
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magneti c resonance in the exam nee's body. The NVMR signals subsequently
generated are received by the surface coil 23. The NWR signals
received by the surface coil 23 are collected by the systemcont & RF unit
6 and applied to the imge processor 5. The inmage processor 5 prepares
sectional images of the photographed site of the exam nee based on the NWR
signals received. These inmages are displayed on the nonitor 8 or used

ot her- wi se. "When, for exanple, aldhift of the site to be

phot ographed is desired, the operator nmay remain in the

The system cont & RF unit 6 c;ntrols the opera-
tions~“of the above components 2 to 5, e.g. starts and
stops the static magnetic field forming ﬁagnet 21 and
other coils mounted in the gantry 2, controls the
vertically movable support 4 to move the'top board 3 in
-the opening 22 of £he gantry 2, and applies the NMR
signals received by the surface coil 23 to the image
processor 5.

The gantry 2, top board 3 and vertically movable
support 4 are installed in a photographing room SR.

The operator of the MRI apparatus 1 instructs the
opergtions of the various éomponents through a console
7 in a scanner control room CR which accommodates the
image proceséor 5, system cont & RF unit 6 and console
7. These instructions are transmitted from the console
7 to the system cont & RF unit 6.

With the MRI apparatus 1 having the above con-
struction, sectional images of a site of an examinee
are obtained as follows.

First, the examinee M is placed on tﬁé top board 3
with his or her head directed toward the opening 22 of
the gantry 2. Then, the vertically movable section 41
of the vertically movable support 4 is driben to~raise
the top board 3.

Next, the light projector 24 is driven to emit
This is the replacement sheet
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. scanner control room CR and adjust a photographing position. In this case,
the operator, while referring to the sectional inmages displayed on the
nmonitor 8, transmts an instruction fromthe console 7 to nove the

- -14- top board 3 an appropriate anmount. It is thus unneces- sary to

rel ocate the exam nee Mon the top board 3, and

-12 -

- _ light while the top board 3 is inserted into the
openifig 22 of the gantry 2. At this time, as shown in
a phantom line in Fig. 1, the light is emitted'ffom the
1ight projector 24 onto the examinee M placed on the
top board 3. As the top board 3 advances into the
opening 22, the light illuminates the examinee M
successively from head to foot. The operator observes
the illuminated positiohs, and transmits an instruction
from the coﬁsole 7 when the light illuminates the site
to be photographed with the MRI apparatus 1. Upon
receipt of the instruction_from the console 7, the
system cont & RF unit 6 regards a current position of

: the top board 3 as a starting-point, and effects a
control to move the top board 3 further from the
starting point by a distance L (see Fig. 1) between the
light projector 24 and the sensitivity center of the
surface coil 23. .

When the top board 3, under control of the system
cont & RF unit 6, has advanced the distance L from the
starting point, the site to be photographed, which was "
éonfirmed by the position illuminated by the light
projector 24, now lies directly over the sensitivity
center of the surface coil 23 (see Fig. 2,.in which the
waist of the examinee is to be photographed). The

amount of movement of the top board 3 from the starting
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. the operator need not nove fromthe scanner control roomCR to the
phot ogr aphi ng room SR Second Enbodi nent .-". An apparatus in a
second enbaqdi nent of this invention will be described referring to Fig. 4.
> In the second enbodi nent, the gantry 2 includes a recess 61 forned in a
predet erm ned position in the opening 22. The surface coil 23 is nounted
inthe recess 61. Wth the surface coil_%% mounted in the recess 61, no
projection due to the surface coil 23 is ornmed in the opening 22.
Consequently, a top board 3

point is specified when the light projector 24 and
surfaéé coil 23 are attached to the gantry_z.

Next, the inclined magnetic field coil is dfiven
to superpose a linear magnetic field on the static
magnetic field formed by the static magnetic field
forming magnet 21, in order to provide positional
information for use in tomographic image analysis.
Then, the high frequency pulse'generétor is driven to
generate high frequency pulseé for exciting nuclear
magnetic resonance in the examinee's body. The NMR
sigﬁals subsequently generated are received by the
surface coil 23.

The NMR signals received by tﬁe surface coil 23
are collected by the system cont & RF unit 6 and |
applied to the image processor 5. The image processor
5 prepares sectional iméges of the photographed site of
the examinee based on the NMR signals received. These
images are displayed on the monitor 8 or used other-
wise.

When, for example, a shift of the site to be
photographed is desired, the operator may remain in the
scanner control room CR and adjust a photographing
position. In this case, the operator, whiie referring
to the sectional images displayed on the monitor 8,

transmits an instruction from the console 7 to move the
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.Without the groove 31 forned in the |ower surface thereof is novable in
t he opening 22 without being obstructed by the surface coil 23. The
position of the recess 61 is the sane as the position in which the

. surface coil 23 is nounted according to the first enbodi nent. The second
enbodi nent is the sane as the first enbodinent in the photographing
sequence and in the way the positional adjustment between the site to be
phot ographed and the“surface coil is carried out wth reference to the
position illunminated by the Iight projector -

top board 3 an appropriate amount. It is thus unneces-
sary to relocate the examinee M on'the top board 3, and
the operator need not move from the scanner contfdl
room CR to the photographing room SR.

Second Embodiment

An apparatus in a second embodiment of this
invention will be described referring to Fig. 4.

In the second embodiment, the gantry 2 includes a-
recess 61 formed in a predetermined position in the
opening 22. The surface coil 23 is mounted in the
recess 61. With the surface coil 23 mounted in the
recess 61, no projection dﬁe to the sprface coil 23 is
formed in the opening 22. Consequéntly, a top board 3
without the groove 31'formed in the lower surface
thereof is movable in the opening 22 without being
obstructed by the surface coil 23. The position of the
recess 61 is the same as £he position in which the
surface coil 23 is mounted according to the first
embodiment. The second embodiment is the same as the
first embodiment in the photographing sequence and in
the way the positional adjustment between the site to
be photographed and the surface coil-is carried out
with reference to the position illuminated by the light

Projector 24.
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- 15 - Third Enbodi nent Next, an apparatus in a third

enbodi nent of this invention will be described referring to. Fig. 5.

In the third enbodi nent, the gantry 2 includes a pair of rails. 25 arranged

-in the opening 22. The rails 25 guide the top board 3 in its novenent in
the opening 22 of the gantry. The rails 25 have a sufficient

-15-

Third Embodiment

'Néxt, an apparatus in a third.embodiment of this
invention will be described referring to Fig. 5...

In the third embodiment, the gantry 2 includes a
pair of rails 25 arranged in the opening 22. The rails
25 guide the top board 3 in its movement in the opening
22 of the gantry. The rails 25 have a sufficient
height to avoid contact between the lower surface of
the top board 3 in movement and the surface coil 23.
‘With this construction, the top board 3 is movable in
the opening 22 without beiqg obstructed by the surface
coil 23. The suxface coil 23 is mounted in the same
position as in the first embodimerit. Further, the
third embodiment is the same as the first embodiment in
the photographing sequence and in the way the position-
al adjustment between the site to be photographed and
the surface coil is cafried out with reference to the
position illuminated by the light projector 24.

The present invention may be embodied in other
specific forms without departing from the spirit or
essential attributes thereof and, accordingly,. refer-
ence should be made to the appended claims, rather than
to the foregoing specification, as indicating the scope

of the invention.
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.height to avoid contact between the |ower surface of the top board 3 in
novenment and the surface coil 23. Wth this construction, the.top board 3
is novable in the opening 22 w thout being obstructed by the surface
*coil.23. The surface coil 23 is nmounted in the sane__position as in the
first enbodinment. Further, the third enbodinent is the same as the first

enbodi ment in the photographi ng sequence and in the ThaSheetitas Bess Replased  a
adj ust nent between the site to be photogrigphed and tﬁmrlnlaﬁludm S
carried out wth reference to the position illum nat

proj:ect or 24.

What is claimed is: ~

1. A magnetic resonance imaging apparatus comgrising a
top board for supporting an examinee and movable into
an opening of a gantry, and a detecting surface coil
mounted in said opening for receiving nuclear magnetic
resonance signals released from a photographed site of
the examinee on said top board, thereby to obtain
sectional images of said site'of the examinee, wherein
said surface coil is mounted in a predetermined posi-
tion in said opening, said top board being movable

closg to said surface coil.

2. A magnetic resonance imaging apparatus as defined
in claim 1, wherein said surface coil is positioned to
receive said nuclear magnetic resonance signals with
excellent sensitivity when said site to be photographed

lies directly over said surface coil.

3. A magnetic resonance imaging apparafus as defined
in claim 1, wherein said top board includes a groove
formed in and extending longitudinally of a lower
surface thereof for allowing said top board to move

without contacting said surface coil.
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. The present invention may be enbodied in other specific fornms w thout
departing fromthe spirit or essential attrlbutes—%hereo%—aﬁd———————

~accordingly, refer- ence should be made to the ap aﬂ aﬁher
“than to the foregoing specification, as indicating

I nventi on. pﬁ[ﬁﬁ"

CLAIMS 1. A magnetic .resonance inmagi ng appar at us,

-17 -

4. A magnetic resonance imaging apparatus as defined
in claim 1, wherein said surface coil is mounted in a

recess formed in said gantry.

5. A magnetic resonance imaging apparatus'as defined
in claim 1, wherein said gantry includeé rails arraﬁged
in said opening for guiding mévement of said top board,
said rails having a sufficient height to avoid contact
between a lower surface of said top board and said

surface coil.

6. A magnetic resonance imaging apparatus as defined
in claim i, further comprising:

a light projector for illﬁﬁinating said examinee
supported on said top board and entering said opening;

indicating means for indicating that light from
said light projector illuminates said site to be
photographed of said examinee; and.

top board_movement control means fpr determining a
starting point based on a position of said top board at
é time of indication by said indicating means, and
effecting a control to move said top board from said
starting point by a distance between said iight-projec—

tor and said surface coil.
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a gantry having a static magnetic field form ng magnetgyoan4inel i ned
magnetic field formng coil and a signal transmtting coil, said gantry
al so including an openi ng therein,; a detecting surface coi
stationarily disposed in a predeterm ned |ocation on a | ower inner

peri pheral surface of said opening for providing excellent sensitivity for
phot ographing a portion of an exam nee, said detecting surface coil for
recei ving nuclear magnetic resonance signals in said predeterm ned

| ocat i on; a top board for supportil8g sai d exam nee, said top board
bei ng novable into and out of said opening in said gantry, such that said
portion of said exan nee supported on said top board is novable to a

position above said dggg FSNE m Aliﬁfﬂ processor means
ace co sard

coupled to said detectlng sur |nage processor means for
generating sectional imges based upon said nucl ear nmagnetic resonance

ABSTRACT

A gantry (2) defines an opening, and a surface coil is mounted in a
predetermined

position inside the dpen_ing. In tomography using this MRI apparatus (1), an examinee
supported on a top board (3) is moved into the opening. At this time, the top board (3) is
movable without being obstructed by the surface coil. The surface coil receives NMR
signals from a photographed site lying directly over the surface coil. Sectional images are
prepared based on the NMR signals received. When shifting the site to be photographed,
the operator in a scanner control room gives an instruction to move the top board (3),
thereby adjusting a photographing position. It is unnecessary for the examinee to move on
the top board (3), or for the operator to move from the scanner control room to the
photographing room.

The examinee entering the gantry opening is illuminated by light from a light
projeétor.

Fig. 1
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signals received by said detecting surface coil; V\/_nerellglkhslanj nucl ear
magneti c resonance signals are released froma predeterm ALY phot ogr aphed
site"of the exam nee, to obtain said sectional imges after sm@€d nucl ear
magnetic resonance signals are processesl by said inage processor neans. 2.
A magnetic resonance imaging apparatus as defined in claim1l, said _
apparatus,, further conprising: a light projector for illumnating
sai d exarflifEssipghe eXaRNeMH said top board and entering said opening;

i ndi cating neans for indicati h light fromsaid |light projector

: N :Jm' nat gs said phot ograwgﬁ'& TINVENTHON, ang .d top board
novement cont det erni ni a startin oi nt based on a

posi tion of s%?gdaﬁgﬁg%éf eaqresgn{" - fonﬂ?‘il%?'g ﬁe‘ﬁfr%‘?r_& 4@?&%&%&%&
means, anfe prior art. ' :

According to one aspect of the present invention there is provided a magnetic

resonance imaging apparatus, comprising: a gantry having a static magnetic field
forming magnet, an inclined magnetic field forming coil and a signal transmitting coil,
said gantry also including an opening therein; a ‘detecting surface coil stationarily
disposed in a predetermined location on a lower inner peripheral surface of said opening
for providing excellent sensitivity for photographing a portion of an examinee, said
detecting surface coil for receiving nuclear magnetic resonance signais in said
predetermined location; a top board for supporting said examinee, said top board being
movable into and out of said lopening in said gantry, such that said portion of said
examinee supported on said top board is movable to a position above said detecting
surface coil; and image processor means coupled to said detecting surface coil, said
image processor means for generating sectional images based"upon said nuclear magnetic
resonance signals receivéd by said detecting surface coil; whereih said nuclear magnetic
resonance signals are released from a predetermined photographed site of the examinee,
to obtain said sectional images after said nuclear magnetic resonance signals are

processed by said image processor means.

REPLACEMENT SHERTS SG

& Claim(y) . 1825 t0 pagedt,.

B Drawing(s) - pacoq 0 Paged 17,
B Abstracs ) | P28%4 7. 10 paged 3.
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controlling said top board to nove fromsaid starting point by a distance
between said light projector and said surface coil.

17 3. A magneti c resonance i magi ng apparatus as recited in claim1,
wherein a | ower surface of said top bogrd includes a groove neans forned
therein, said groove neans providing a clearance between the | ower surface
of the top board and the detecting surface coil. 4. A magnetic
resonance i magi ng apparatus as recited in claim1, wherein said gantry

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
As the top board carrying the examinee advances into the opening of the gantry,
the light from the light projector illuminates the examinee successively from head to

foot, for example. The operator observes
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further conprises a recess forned in said inner peripheral surface of said
opening, and wherein said detecting surface coil is nounted within said
recess. 5. A magneti c resonance i magi ng apparatus as recited in claim1,
wherein said gantry includes rails diggosed on said inner peripheral
surface of said opening, said rails for- engaging said top board and
guiding said top board withi n said opening, and wherein said rails elevate
said top board to provide a cl earanc€LiadM$en a | ower surface of sai d top
board and said detecting surface coil. :

1. A magnetic resonance imaging apparatus, comprising:

a gantry having a static magnetic field forming magnet, an inclined magnetic field
forming coil and a signal transmitting coil, said gantry also including an opening therein;

a detecting surface coil stationarily disposed in a predetermined location on a lower .
inner peripheral surface of said opening for providing excellent sepsitivity for
photographing a portion of an examinee, said detecting surface coil for receiving nuclear
magnetic resonance signals in said predetermined location;

a top board for supporting said examinee, said top board being movable into and
out of said opening in said gantry, such that said portion of said examinee supported on
said top board is movable to a position above said detecting surface coil; and

image processor means coupled to said detecting surface coil, said image processor
means for generating’ sectional image_s based upon said nuclear magnetic resonance
signals received by said detecting surface coil;

wherein said nuclear magnetic resonance signals are released from a predetermined
photographed site of the examinee, to obtain said sectional images after said nuclear
magnetic resonance signals are processed by said image processor means.

2. A magnetic resonance imaging apparatus as defined in claim 1, said apparatus
further comprising:

a light projector for illuminating said examinee supported on said top board and
entering said opening; |

indicating means for indicating that light from said light projector illuminates said
photographed site of said éxaminee; and

top board movement control means for determining a starting point based on a
position of said top board at a time of indication by said indicating means, and

controlling said top board to move from said starting point by a distance between said

light projector and said surface coil.

_—

LT

Thig i3 the replacement shiet.

Dats: 7 7 DEC 1997 -



17

3. A magnetic resonance imaging apparatus as recited in claim 1, wherein a lower
surface of said top board includes a groove means formed therein, said groove means
providing a clearance between the lower surface of the top board and the detecting
surface coil.

4. A magnetic resonance imaging apparatus as recited in claim 1, wherein said gantry
further comprises a recess formed in said inner peripheral surface of said opening, and
wherein said detecting surface coil is mounted within said recess.

5. A magnetic resonance imaging apparatus as recited in claim 1, wherein said gantry
includes rails disposed on said inner peripheral surface of said opening, said rails for
engaging said top board and guiding said top board within said opening, and wherein
said rails elevate said top board to provide a clearance between a lower surface of said

top board and said detecting surface coil.
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