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(57) ABSTRACT 

A method and system for medical image display comprising 
means for acquiring two-dimensional images; means for 
displaying images; means for managing the display of a 
three-dimensional representation on the means display and 
for automatically orienting the three-dimensional represen­
tation according to at least one operating parameter of the 
means for acquisition means so that the three-dimensional 
representation is viewed on the means for display from a 
viewpoint corresponding to that from which the means for 
image acquisition acquire or have acquired a two-dimen­
sional image. 
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METHOD AND SYSTEM FOR MEDICAL IMAGE 
DISPLAY OF A THREE-DIMENSIONAL 

REPRESENTATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of a priority 
under 35 USC 119 to French Patent Application No. 
0105611 filed Apr. 26, 2001, the entire contents of which are 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] This invention is directed to a method and system 
for medical image display, and particularly a method and 
system for use in a surgical procedure theater. 

[0003] In radiology, a radiologist must be able to under­
stand the exact anatomy of that part of the patient on which 
surgical procedure is to be performed. Generally, before the 
procedure, the radiologist acquires a number of two-dimen­
sional images of the region in which the procedure is 
performed, for example by X-ray imaging, or by tomoden­
sitometry (CT) or magnetic resonance imaging (MRI). In 
some cases, these images may be used to reconstruct a 3D 
model of the region. The 3D model enables viewing the 
region from different angles and to familiarize the radiolo­
gist with the anatomy thereof. During the procedure, the 
radiologist normally uses two-dimensional images obtained 
in real time by X-ray fluoroscopy. The radiologist may also 
use previously stored two-dimensional images which will 
act as reference images. However, these images obtained by 
fluoroscopy or prerecorded images may lack clarity and 
therefore may not allow highly accurate viewing of the 
anatomy on which the procedure is to be carried out. 

[0004] Reconstructed three-dimensional representations 
generally show the anatomy much clearer than is possible 
with images obtained by fluoroscopy. However, at present, 
three-dimensional models are not used in the operating 
theater. Three-dimensional models are used independently 
of the two-dimensional images, generally before the opera­
tion, in order for the surgeon to gain a good understanding 
of the part of the anatomy that must be treated. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] The invention is directed to a method and a system 
for medical imaging comprising: 

[0006] means for acquiring two-dimensional images; 

[0007] means for displaying images; 

[0008] means for a managing the display of a three­
dimensional representation on the means for display and for 
automatically orienting the three-dimensional representation 
according to at least one operating parameter of the means 
for acquisition so that the three-dimensional representation 
is viewed on the means for display from a viewpoint 
corresponding to that from which the means for acquiring 
images acquire or have acquired a two-dimensional image. 

[0009] The method and system compares two-dimensional 
radiological images of an anatomical region with a three­
dimensional model of this region without requiring manipu­
lations which could be tedious for the radiologist, even 
though the radiological images and the three-dimensional 
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representations are images of a very different type, which 
generally do not lend themselves to comparison. 

[0010] In an embodiment of the invention, the means for 
display comprise means for displaying a two-dimensional 
image acquired in real time at the same time as displaying 
the three-dimensional representation, the means for man­
agement comprising means for automatically orienting the 
three-dimensional representation according to at least one 
operating parameter of the means for acquiring images so 
that the three-dimensional representation is viewed on the 
means for display from a viewpoint corresponding to that of 
the image acquired in real time by the means for acquiring 
images. 

[0011] According to another embodiment and, as the case 
may be, an embodiment complementary to the first, the 
system comprises means for storing images previously 
acquired, with at least one operating parameter of the means 
for acquiring images during imaging corresponding to these 
images, and the means for display comprises means for 
displaying a two-dimensional image previously acquired at 
the same time as displaying the three-dimensional represen­
tation, the means for management comprising means for 
automatically orienting the three-dimensional representation 
according to the operating parameter or parameters stored 
with an image previously acquired, so that the three-dimen­
sional representation is viewed on the means for display 
from a viewpoint corresponding to that from which the 
image was previously acquired. 

[0012] Also, the means for management comprises means 
for automatically translating the three-dimensional repre­
sentation and in centering it in the same way as a two­
dimensional image acquired in real time or previously 
acquired. It may also comprise means for automatically 
adjusting the scale of the three-dimensional representation 
with respect to a two-dimensional image acquired in real 
time or previously acquired. 

[0013] The system furthermore comprises the following 
various characteristics taken alone or in combination: 

[0014] comprises means for enabling an operator to con­
trol the storage of parameters corresponding to one or more 
preferred orientations for the three-dimensional representa­
tions and to display the three-dimensional representations 
with these orientations; 

[0015] comprises means for enabling an operator to con­
trol the storage of three-dimensional representations and to 
control the display of these representations; 

[0016] comprises means for reconstructing three-dimen­
sional representations from images acquired by X-ray imag­
ing; 

[0017] comprises means for reconstructing three-dimen­
sional representations from images acquired by CT or MRI 
tomography. 

BRIEF DESCRIPTION OF THE DRAWING 

[0018] Other characteristics and advantages of the inven­
tion will also emerge from the following description, which 
is purely illustrative and nonlimiting and must be read in 
conjunction with the single FIGURE in the drawing, which 
is a schematic representation of an imaging system accord­
ing to one embodiment of the invention. 
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DETAILED DESCRIPTION OF IBE 
INVENTION 

[0019] The drawing FIGURE shows schematically an 
imaging system comprising a means for processing unit 1 
and means forming an interface 2 which comprise one or 
more screens 3 and a control box 4, for example, with 
buttons and a joystick. The imaging system also comprises 
means for storage Sa and Sb in which are stored two­
dimensional images of the anatomical part to be treated, 
acquired before the procedure, either by X-ray imaging (Sa), 
or by CT tomography, magnetic resonance, etc. (Sb). In 
addition, the system comprises means 6 for acquiring two­
dimensional images of the anatomical part to be operated on, 
in real time. 

[0020] For each image or plate, the means for storage Sa 
and 6 store, in addition to the matrices with pixels, the 
imaging parameters to which the image corresponds, such as 
the angular orientation of the imaging direction and possibly 
other parameters: field of view, distance between the source 
and the detectors, sensor resolution, position of the table on 
which the patient lies, rotation of the sensors in their plane, 
rotation of the image acquired, geometric operations on the 
image, etc. 

[0021] The means for acquisition 6 is, for example, an 
X-ray fluoroscopy imaging means. 

[0022] The means for processing unit 1 manages the 
display of the 2D plates acquired before the operation or of 
the 2D images acquired in real time, depending on the 
selections controlled by the user from the interface keyboard 
4. It also manages, via a subsystem 7, the reconstruction of 
3D models and the display of corresponding images. 

[0023] In the example illustrated in the drawing FIGURE, 
provision the means for display 3 may comprise three 
different screens 3a, 3b, and 3c, allowing the simultaneous 
display of these various image types. Of course, other types 
of display are possible; in particular, the various image types 
can be displayed simultaneously on the same screen, sub­
divided into several display regions. 

[0024] The three-dimensional models are, in particular, 
reconstructed by the subsystem 7 from 2D images and 
particularly from some of the images acquired by X-ray (not 
fluoroscopy) prior to the operation and stored in the means 
for storage Sa. 

[0025] The processing for reconstructing three-dimen­
sional images from two-dimensional images is in itself 
known from, for example, French Patent Application 2 779 
853. 

[0026] Also, three-dimensional models are also recon­
structed where appropriate by the subsystem 7 from CT or 
MRI tomography sections stored in the means Sb. 

[0027] Moreover, in order to display 3D images corre­
sponding to the models thus reconstructed, the subsystem 7 
comprises means for computing which automatically orient 
the 3D representation so that it corresponds substantially to 
the same viewpoint as a 2D image with which it must be 
displayed on the means 3, and particularly to the same 
imaging orientation as the latter. To this end, the parameters 
relating to the imaging orientation of the 2D image are 
transmitted to the subsystem 7 by the means for storage 5 or 
by the means for acquisition 6. 
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[0028] The subsystem 7 may also adjust other parameters 
of the 3D representation, according to the imaging param­
eters corresponding to the 2D image. For example, the 
parameter or parameters relating to the position of the table 
during imaging which corresponds to the 2D image may be 
used for automatically translating the 3D representation so 
that it is centered in the same way as the 2D image. 

[0029] Also, the scale (that is to say the zoom) of the 3D 
representation may be adjusted in order to correspond sub­
stantially with that of the 2D image. 

[0030] The processing implemented by the means for 
computing of the subsystem 7 for automatically orienting 
the 3D representation may be particularly simple and, for 
example, be based on a simplified geometric description of 
the parameters involved on image acquisition. In particular, 
the path of the X-ray tubes and of the detectors around their 
pivot shaft may be deduced simply from information relat­
ing to the angular position of the means for imaging which 
is part of the acquisition parameters. 

[0031] Various operating modes may be provided for the 
imaging system. In particular, when the radiologist wishes to 
be able to use the 3D model during an operation, a first 
operating mode is selected. The system then automatically 
adjusts the 3D representation, and in particular the orienta­
tion and possibly the scale and the centering of the latter, via 
the subsystem 7, so that this representation corresponds 
substantially to the same viewpoint as the image that it is 
likely to obtain with the means 6. 

[0032] When the radiologist acquires images by fluoros­
copy, it is then particularly easy to compare the 2D images 
obtained and the representation which corresponds to this 
3D model. 

[0033] When the radiologist now wishes better under­
standing of a series of prerecorded 2D images, a second 
operating mode for the system is selected. In the second 
mode, the means for storage 5 automatically transmit the 
parameters relating to the imaging which corresponds to the 
series of image on which the radiologist wishes to focus, to 
the subsystem 7 which manages the 3D image. The sub­
system 7 then automatically adjusts the 3D representation so 
that it corresponds to the same viewpoint and possibly to the 
same scale and to the same centering as the 2D plates which 
are displayed. 

[0034] In a third operating mode, the means for manage­
ment unit is programmed to allow the radiologist to store one 
or more orientations which correspond to particularly inter­
esting views of the anatomical region that is being studied, 
when analysis is made of the 3D model. The radiologist may 
then recall these preselected orientations during the opera­
tions. 

[0035] It will be understood that the invention is in no way 
limited to X-ray imaging, but may also find an application 
in 2D and/or 3D images obtained from other medical 
imaging techniques, namely tomography, magnetic reso­
nance, etc. 

[0036] Various modifications in structure and/or steps 
an/or function may be made by one skilled in the art without 
departing form the scope and extent of the invention as 
recited in the claims. 
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What is claimed is: 
1. A system for medical imaging comprising: 

(a) means for acquiring two-dimensional images; 

(b) means for displaying images; and 

(c) means for managing the display of a three-dimensional 
representation on the means for display and for auto­
matically orienting the three-dimensional representa­
tion according to at least one operating parameter of the 
means for acquisition so that the three-dimensional 
representation is viewed on the means for display from 
a viewpoint corresponding to that from which the 
means for acquisition images acquire or have acquired 
a two-dimensional image. 

2. The system according to claim 1 wherein: 

(a) the means for display comprises means for displaying 
a two dimensional image acquired in real time at the 
same time as displaying the three-dimensional repre­
sentation; and 

(b) the means for managing comprises means or auto­
matically orienting the three-dimensional representa­
tion according to at least one operating parameter of the 
acquisition means so that the three-dimensional repre­
sentation is viewed on the means for display from a 
viewpoint corresponding to that of the image acquired 
in real time by means of the means for acquiring 
images. 

3. The system according to claim 1 comprising: 

(a) means for storing images previously acquired, with at 
least one operating parameter of the means for acquir­
ing images during imaging corresponding to these 
images; 

(b) means for display means displaying a two-dimen­
sional image previously acquired at the same time as 
displaying the three-dimensional representation; and 

(c) means for managing automatically orienting the three­
dimensional representation according to the operating 
parameter or parameters stored with an image previ­
ously acquired, so that the three-dimensional represen­
tation is viewed on the means for display from a 
viewpoint corresponding to that from which the image 
was previously acquired. 

4. The system according to claim 2 comprising: 

(a) means for storing images previously acquired, with at 
least one operating parameter of the means for acquir­
ing images during imaging corresponding to these 
images; and 

(b) means for display means displaying a two-dimen­
sional image previously acquired at the same time as 
displaying the three-dimensional representation; and 

(c) means for managing automatically orienting the three­
dimensional representation according to the operating 
parameter or parameters stored with an image previ­
ously acquired, so that the three-dimensional represen­
tation is viewed on the means for display from a 
viewpoint corresponding to that from which the image 
was previously acquired. 

5. The system according to claim 2 wherein the means for 
managing automatically translates the three-dimensional 
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representation and centers it in the same way as a two­
dimensional image acquired in real time or previously 
acquired. 

6. The system according to claim 3 wherein the means for 
managing automatically translates the three-dimensional 
representation and centers it in the same way as a two­
dimensional image acquired in real time or previously 
acquired. 

7. The system according to claim 4 wherein the means for 
managing automatically translates the three-dimensional 
representation and centers it in the same way as a two­
dimensional image acquired in real time or previously 
acquired. 

8. The system according to claim 1 wherein the means for 
managing automatically adjusts the scale of the three-di­
mensional representation with respect to a two-dimensional 
image acquired in real time or previously acquired. 

9. The system according to claim 2 wherein the means for 
managing automatically adjusts the scale of the three-di­
mensional representation with respect to a two-dimensional 
image acquired in real time or previously acquired. 

10. The system according to claim 3 wherein the means 
for managing automatically adjusts the scale of the three­
dimensional representation with respect to a two-dimen­
sional image acquired in real time or previously acquired. 

11. The system according to claim 4 wherein the means 
for managing automatically adjusts the scale of the three­
dimensional representation with respect to a two-dimen­
sional image acquired in real time or previously acquired. 

12. The system according to claim 5 wherein the means 
for managing automatically adjusts the scale of the three­
dimensional representation with respect to a two-dimen­
sional image acquired in real time or previously acquired. 

13. The system according to claim 6 wherein the means 
for managing automatically adjusts the scale of the three­
dimensional representation with respect to a two-dimen­
sional image acquired in real time or previously acquired. 

14. The system according to claim 7 wherein the means 
for managing automatically adjusts the scale of the three­
dimensional representation with respect to a two-dimen­
sional image acquired in real time or previously acquired. 

15. The system according to claim 1 comprising means 
for enabling an operator to control the storage of parameters 
corresponding to one or more preferred orientations for the 
three-dimensional representations and to display the three­
dimensional representations with these orientations. 

16. The system according to claim 1 comprising means 
for enabling an operator to control the storage of three­
dimensional representations and to control the display of 
these representations. 

17. The system according to claim 1 comprising means 
for reconstructing three-dimensional representations from 
plates acquired on this same system by X-ray imaging. 

18. The system according to claim 1 comprising means 
for reconstructing three-dimensional representations from 
plates acquired by CT or MRI tomography. 

19. A method for medical imaging comprising: 

( a) determining geometric parameters relating to acquir­
ing a two-dimensional image; 

(b) acquiring a three-dimensional image representation of 
the two-dimensional image; and 
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( c) adjusting the three-dimensional image representation 
so that the representation corresponds to the same 
viewpoint as the two-dimensional acquired image. 

20. A method for medical imaging comprising: 

(a) pre-recording a two-dimensional image; 

(b) transmitting desired parameters relating to the two­
dimensional image; 

( c) acquiring a three-dimensional image representation of 
the two-dimensional image; and 

( d) adjusting the three-dimensional image representation 
so that the representation substantially corresponds to 
the same viewpoint as the two-dimensional image. 
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21. The method according to claim 19 wherein the adjust­
ment of the three-dimensional image representation com­
prises one or more of the following with respect to the view 
point of the two-dimensional image: orientation or scaling or 
centering. 

22. The method according to claim 20 wherein the adjust­
ment of the three-dimensional image representation com­
prises one or more of the following with respect to the view 
point of the two-dimensional image: orientation or scaling or 
centering. 

23. The method according to claim 20 wherein the pre­
recorded two-dimensional images are of one or more ori­
entations of an anatomical region to be studied. 

* * * * * 
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