
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  5 9 7   5 2 7   A 1  

©  Application  number:  93203077.8 

@  Date  of  filing:  03.11.93 

E U R O P E A N   PATENT  A P P L I C A T I O N  

077.8  ©  Int.  CI.5:  A61  B  6 /00  

®  Priority:  10.11.92  EP  92203436  c/o  INT.  OCTROOIBUREAU  B.V., 
Prof.  Holstlaan  6 

@  Date  of  publication  of  application:  NL-5656  AA  Eindhoven(NL) 
18.05.94  Bulletin  94/20  Inventor:  Hoorn,  Jacques  Otto 

C/O  INT.  OCTROOIBUREAU  B.V., 
©  Designated  Contracting  States:  Prof.  Holstlaan  6 

DE  FR  GB  IT  NL  NL-5656  AA  Eindhoven(NL) 

©  Applicant:  PHILIPS  ELECTRONICS  N.V. 
Groenewoudseweg  1  ©  Representative:  Zwaan,  Andries  Willem  et  al 
NL-5621  BA  Eindhoven(NL)  INTERNATIONAL  OCTROOIBUREAU  B.V., 

Prof.  Holstlaan  6 
@  Inventor:  Hoornaert,  Bart  Pierre  Antoine  Jozef  NL-5656  AA  Eindhoven  (NL) 

CM 

Oi 

©  X-ray  examination  apparatus  comprising  adjustment-control  means. 

©  An  X-ray  examination  apparatus  is  provided  with 
adjustment-control  means  suitable  for  retrieving  the 
orientation  of  the  X-ray  beam  and  of  the  X-ray  beam 
optics  as  were  employed  for  making  a  reference 
image.  Thus  the  X-ray  examination  apparatus  can  be 
automatically  and  accurately  placed  in  the  same 
imaging  conditions  in  which  an  previous  image  was 
made. 
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The  invention  pertains  to  an  X-ray  examination 
apparatus  comprising  a  stand  carrying  an  X-ray 
source  for  generating  an  X-ray  beam,  an  X-ray 
detector  facing  the  X-ray  source  for  recording  an 
X-ray  image,  and  comprising  adjustment-control 
means  incorporating  a  memory-means  for  storing 
values  of  imaging  parameters.  The  invention  also 
relates  to  a  adjustment-control  means  for  use  in 
such  an  X-ray  examination  apparatus. 

An  X-ray  examination  apparatus  of  said  kind 
has  been  described  in  the  European  Patent  EP  0 
220  501. 

An  X-ray  examination  apparatus  as  described 
in  the  cited  reference  comprises  an  adjustment- 
control  means  incorporating  a  memory-means  for 
storing  values  of  imaging  parameters,  in  particular 
a  preset  sequence  of  positions  of  the  X-ray  stand 
corresponding  to  a  sequence  of  X-ray  exposures. 
Each  of  the  exposures  pertains  to  imaging  an  ob- 
ject,  notably  a  patient,  from  employing  different 
angles  of  irradiation  the  object. 

It  is  inter  alia  an  object  of  the  invention  to 
provide  an  X-ray  examination  apparatus  having  an 
arrangement  for  automatically  achieving  a  selected 
imaging  adjustment. 

To  achieve  this  an  X-ray  examination  apparatus 
in  accordance  with  the  invention  is  characterised  in 
that  the  adjustment-control  means  comprises  an 
image-specification-means  to  specify  an  image  as 
a  reference  image,  a  memory  means  arranged  to 
store  said  reference  image  together  with  exposure 
information  concerning  imaging  adjustment  pertain- 
ing  to  said  stored  reference  image,  an  image- 
selection  means  to  retrieve  a  stored  reference  im- 
age  together  with  exposure  information  belonging 
to  a  retrieved  reference  image,  and  image-control 
means  for  controlling  imaging  adjustments  to  be  in 
correspondence  with  said  exposure  information. 

Rather  than  identifying  positions  of  the  X-ray 
stand  and  adjustments  of  beam  optics  by  storing 
numerical  data,  selecting  imaging  parameters  is 
performed  by  identifying  imaging  parameters  by 
means  of  identifying  imaging  parameters  by  an 
image  made  previously.  An  image  can  be  selected 
as  a  reference  image,  which  is  subsequently  stored 
together  with  imaging  adjustment  parameters  be- 
longing  to  said  reference  image.  Because  imaging 
adjustment  parameters  of  the  X-ray  examination 
apparatus  are  stored  together  with  an  image  an 
adjustment  of  the  X-ray  examination  apparatus  per- 
taining  to  the  image  made  previously  is  readily 
retrieved. 

A  preferred  embodiment  of  an  X-ray  examina- 
tion  apparatus  in  accordance  with  the  invention, 
and  said  stand  being  moveable,  is  characterised  in 
that  said  exposure  information  comprises  a  position 
of  the  moveable  stand  corresponding  to  a  beam 
path  orientation  pertaining  to  said  stored  reference 

image,  and  in  that  the  adjustment-control  means 
comprises  motion-control  means  for  controlling  the 
stand  to  be  in  a  position  in  correspondence  with 
said  retrieved  exposure  information. 

5  For  imaging  an  object  by  the  same  beam  path 
orientation  as  was  employed  for  making  the  stored 
image,  the  current  position  of  the  X-ray  stand  is 
compared  to  a  target  position  stored  in  said  mem- 
ory  means  together  with  the  reference  image. 

io  Should  the  current  position  of  the  X-ray  stand  differ 
from  the  target  position  of  the  X-ray  stand,  then  the 
X-ray  stand  is  moved  from  the  current  position  to 
the  target  position  of  the  X-ray  stand. 

A  further  preferred  embodiment  of  an  X-ray 
75  examination  apparatus  in  accordance  with  the  in- 

vention  is  characterised  in  that  said  exposure  in- 
formation  comprises  beam  optics  adjustments  per- 
taining  to  said  stored  reference  image  and  in  that 
the  adjustment-control  means  comprises  a  beam- 

20  optics-control  means  for  controlling  beam  optics 
adjustment  to  be  in  correspondence  with  said  ex- 
posure  information. 

For  imaging  an  object  by  the  same  beam  op- 
tics  adjustment  as  was  employed  for  making  the 

25  stored  image,  the  current  beam  optics  adjustment 
of  the  X-ray  stand  is  compared  to  a  target  beam 
optics  adjustment  stored  in  said  memory  means 
together  with  the  reference  image.  Should  the  cur- 
rent  beam  optics  adjustment  differ  from  the  target 

30  position,  then  the  beam  optics  adjustments  are 
changed  from  the  current  beam  optics  adjustment 
to  the  target  beam  optics  adjustment.  These  adjust- 
ments  are  made  by  positioning  beam  shutters  and 
wedge  filters  being  incorporated  in  the  X-ray 

35  source  into  required  positions. 
A  further  preferred  embodiment  of  an  X-ray 

examination  apparatus  in  accordance  with  the  in- 
vention  comprising  also  a  moveable  patient  support 
table,  is  characterised  in  that  said  exposure  in- 

40  formation  comprises  a  patient  support  table  posi- 
tion  pertaining  to  said  stored  reference  image  and 
in  that  the  adjustment-control  means  comprises 
motion-control  means  for  controlling  the  patient 
support  table  to  be  in  a  position  in  correspondence 

45  with  said  exposure  information. 
For  imaging  a  same  part  of  an  object  as  was 

performed  for  making  the  stored  image,  the  current 
position  of  the  patient  support  table  is  compared  to 
a  target  position  stored  in  said  memory  means 

50  together  with  the  reference  image.  Should  the  cur- 
rent  position  of  the  patient  support  table  differ  from 
the  target  position  of  the  patient  support  table,  then 
the  patient  support  table  is  moved  from  the  current 
position  to  the  target  position  of  the  patient  support 

55  table. 
An  adjustment-control  means  suitable  for  use 

in  an  X-ray  examination  apparatus  in  accordance 
with  the  invention  preferably  comprises  an  image- 
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specification-means  for  specifying  an  image  as  a 
reference  image,  a  memory  means  arranged  for 
storing  said  reference  image  together  with  values 
of  imaging  parameters  concerning  imaging  adjust- 
ment  pertaining  to  said  stored  reference  image,  an 
image-selection  means  to  retrieve  a  stored  refer- 
ence  image  together  with  retrieved  values  of  imag- 
ing  parameters  belonging  to  a  retrieved  reference 
image  and  image-control  means  for  controlling  im- 
aging  adjustments  to  be  in  correspondence  with 
said  retrieved  values  of  imaging  parameters. 

These  and  other  aspects  of  the  invention  will 
become  apparent  from  and  elucidated  with  refer- 
ence  to  the  embodiments  described  hereinafter 
and  with  reference  to  the  accompanying  Figures. 

A  schematic  view  of  an  X-ray  examination  ap- 
paratus  in  accordance  with  the  invention  is  pre- 
sented  in  the  accompanying  drawing. 

The  Figure  shows  a  schematic  view  of  an  X-ray 
examination  apparatus  in  accordance  with  the  in- 
vention.  An  X-ray  stand  1  comprising  a  support  2 
being  suspended  from  the  ceiling  of  a  room 
wherein  the  X-ray  examination  apparatus  is  placed 
and  a  C-shaped  carrier  3  being  mounted  to  the 
support  2.  An  X-ray  detector  4,  notably  an  X-ray 
image  intensifier  and  an  X-ray  source  5  are  moun- 
ted  to  the  C-shaped  carrier.  By  means  of  a  first 
bearing  6,  the  support  2  is  rotatable  and  by  means 
of  a  second  bearing  7  the  C-shaped  carrier  is 
rotatable  with  respect  to  the  support  2.  The  C- 
shaped  carrier  is  mounted  to  the  support  2  by 
means  of  a  sleeve  8  and  the  C-shaped  carrier  3  is 
moveable  through  the  sleeve  8.  Therefore  a  the 
central  beam  path  9  can  be  oriented  in  different 
directions  for  imaging  portions  of  the  body  of  a 
patient  10  by  making  projections  from  different 
angles.  In  particular  for  coronary  investigations  a 
number  of  projections  from  various  angles  are  pref- 
erably  made  to  obtain  sufficient  information  for 
adequately  reaching  a  diagnosis.  The  patient  10  is 
positioned  on  a  table  11  which  is  moveable  so  as 
to  position  a  relevant  part  of  the  body  of  an  patient 
for  irradiation  by  the  X-ray  source.  Images  can  be 
viewed  from  a  first  monitor  12  or  from  a  second 
monitor  13.  An  adjustment-control-means  20  is  pro- 
vided  for  controlling  various  imaging  parameters. 
Such  imaging  parameters  contain  exposure  infor- 
mation,  such  as  imaging  angles,  in  particular  posi- 
tions  of  the  C-shaped  carrier  3,  the  support  2  and 
the  image  intensifier  4  must  be  selected  for  per- 
forming  a  required  X-ray  exposure.  In  addition, 
there  are  imaging  adjustments  to  be  made  con- 
cerning  beam  optics  by  means  of  e.g.  a  radiation 
diaphragm  and  wedge  filters  being  incorporated  in 
the  X-ray  source  5. 

By  means  of  an  image  sensor  14  being  incor- 
porated  in  the  X-ray  detector,  an  X-ray  image  pro- 
duced  by  the  X-ray  detector  4  is  converted  into  an 

electronical  image  signal.  The  electronical  image 
signal  is  supplied  to  a  switching-means  21  and  is 
at  option  supplied  to  a  image-memory  22  or  sup- 
plied  directly  to  the  first  monitor  12.  The  switching- 

5  means  21  is  controlled  by  an  image-specification- 
means  23  incorporated  in  a  control  desk  24.  By 
operating  a  control-button  25  the  image-specifica- 
tion-means  23  activates  the  switching-means  21  so 
as  to  store  an  image  in  the  image-memory  22  as  a 

io  reference  image.  Together  with  the  electronical  im- 
age  signal,  corresponding  imaging  parameters  are 
stored  in  the  image-memory  22  together  with  the 
image.  Often,  during  an  X-ray  examination  proce- 
dure  a  first  series  of  exposures  from  different  an- 

15  gles  are  made;  this  yields  a  series  of  X-ray  images 
which  will  be  referred  to  as  reference  images 
hereinafter.  These  reference  images  are  stored  in 
the  imagememory  22.  In  a  further  stage  of  the 
treatment  of  the  patient  the  X-ray  examination  ap- 

20  paratus  is  required  to  be  positioned  such  that  the 
beam  path  has  the  orientation  in  which  the  refer- 
ence  image  was  made.  For  instance,  during  an 
interventional  procedure,  e.g.  a  catheterisation  of  a 
heart,  coronary  vessels  are  required  to  be  imaged 

25  from  the  same  orientation  in  which  they  were  im- 
aged  on  the  reference  image.  Furthermore,  in  order 
to  ascertain  the  result  of  a  interventional  procedure, 
a  image  made  after  the  intervention  is  to  be  com- 
pared  to  a  corresponding  image  made  before  the 

30  intervention.  An  image  from  the  series  of  reference 
images  can  be  selected  as  the  current  reference 
image  from  the  control  desk  24  by  way  of  an 
image-selection-means  26  which  is  incorporated  in 
the  control-desk  24  and  which  is  activated  by  a 

35  control-button  27.  The  selected  reference  image  is 
supplied  from  the  image  memory  to  the  second 
monitor  13  for  viewing.  To  position  the  X-ray  stand 
in  the  position  in  which  the  reference  image  was 
made,  imaging  parameters  of  the  current  reference 

40  image  are  retrieved  from  the  image-memory  22 
and  supplied  to  an  imaging-control-means  28, 
which  generates  a  signal  for  moving  the  C-shaped 
carrier  and  the  support  into  a  required  target  posi- 
tion  and  adjusting  beam  optics.  The  imaging-con- 

45  trol-means  28  is  arranged  such  that  when  the  cur- 
rent  orientation  of  the  beam  path  is  within  narrow 
limits  (e.g.  2°)  of  the  target  orientation  of  the  beam 
path  supplied  from  the  image  memory  upon  ac- 
tivating  motioncontrol-means  29  by  way  of  a  con- 

50  trol-button  30  no  movements  are  performed  and  a 
warning  signal  is  supplied  by  the  imaging-control- 
means.  If  the  target  orientation  differs  more  that 
said  narrow  limits  from  the  current  orientation,  then 
a  computing-means  31  calculates  an  optimum  path 

55  for  the  C-shaped  carrier  3  ,  the  support  2  and  the 
image  intensifier  4  to  be  moved  along  to  the  re- 
quired  target  position. 

3 
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Adjustments  pertaining  to  beam  optics,  i.e.  po- 
sitions  of  e.g.  beam  shutters  and  wedge  filters  are 
also  stored  in  the  image-memory  together  with  a 
reference  image.  Similarly  to  adjusting  the  position 
of  the  X-ray  stand  and  of  the  patient  support  table, 
current  adjustments  of  beam  optics  are  compared 
to  target  adjustments  of  beam  optics  pertaining  to 
the  reference  image  and  beam  optics  adjustments 
are  changed  to  said  target  adjustments  by  a  beam- 
optics-control-means  32.  Adjusting  the  beam  optics 
is  carried  out  by  adjusting  beam  shutters  and 
wedge  filters  corresponding  to  the  target  beam 
optics  adjustments. 

Claims 

1.  An  X-ray  examination  apparatus  comprising  a 
stand  carrying  a  X-ray  source  for  generating 
an  X-ray  beam,  an  X-ray  detector  facing  the  X- 
ray  source  for  recording  an  X-ray  image,  and 
comprising  adjustment-control  means  incorpo- 
rating  a  memory-means  for  storing  values  of 
imaging  parameters,  characterised  in  that  the 
adjustment-control  means  comprises  an  im- 
age-specification-means  to  specify  an  image 
as  a  reference  image,  a  memory  means  ar- 
ranged  to  store  said  reference  image  together 
with  exposure  information  concerning  imaging 
adjustment  pertaining  to  said  stored  reference 
image,  an  image-selection  means  to  retrieve  a 
stored  reference  image  together  with  exposure 
information  belonging  to  a  retrieved  reference 
image  and  image-control  means  for  controlling 
imaging  adjustments  to  be  in  correspondence 
with  said  exposure  information. 

2.  An  X-ray  examination  apparatus  as  claimed  in 
Claim  1,  said  stand  being  moveable,  further 
characterised  in  that  said  exposure  information 
comprises  a  position  of  the  moveable  stand 
corresponding  to  a  beam  path  orientation  per- 
taining  to  said  stored  reference  image,  and  in 
that  the  adjustment-control  means  comprises 
motion-control  means  for  controlling  the  stand 
to  be  in  a  position  in  correspondence  with  said 
retrieved  exposure  information. 

3.  An  X-ray  examination  apparatus  as  claimed  in 
any  one  of  Claims  1  or  2,  further  characterised 
in  that  said  exposure  information  comprises 
beam  optics  adjustments  pertaining  to  said 
stored  reference  image  and  in  that  the  adjust- 
ment-control  means  comprises  a  beam-optics- 
control  means  for  controlling  beam  optics  ad- 
justment  to  be  in  correspondence  with  said 
exposure  information. 

4.  An  X-ray  examination  apparatus  as  claimed  in 
any  one  of  the  preceding  Claims,  comprising 
also  a  moveable  patient  support  table,  further 
characterised  in  that  said  exposure  information 

5  comprises  a  patient  support  table  position  per- 
taining  to  said  stored  reference  image  and  in 
that  the  adjustment-control  means  comprises 
motion-control  means  for  controlling  the  patient 
support  table  to  be  in  a  position  in  correspon- 

io  dence  with  said  exposure  information. 

5.  An  adjustment-control  means  for  use  in  an  X- 
ray  examination  apparatus  as  claimed  in  any 
one  of  the  preceding  Claims,  the  adjustment- 

15  control  means  comprising  an  image-specifica- 
tion-means  to  specify  a  image  as  a  reference 
image,  a  memory  means  arranged  for  storing 
said  reference  image  together  with  values  of 
imaging  parameters  concerning  imaging  ad- 

20  justment  pertaining  to  said  stored  reference 
image,  an  image-selection  means  to  retrieve  a 
stored  reference  image  together  with  retrieved 
values  of  imaging  parameters  belonging  to  a 
retrieved  reference  image  and  image-control 

25  means  for  controlling  imaging  adjustments  to 
be  in  correspondence  with  said  retrieved  val- 
ues  of  imaging  parameters. 
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