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(57) ABSTRACT 

In a storing unit of a medical image processing apparatus, 
?rst 3D image corresponding to a ?rst period and second 3D 
image data corresponding to a second period are stored. The 
?rst 3D image data corresponds to a period before contrast 
agent injection operation and/or therapeutic operation. The 
second 3D image data corresponds to a period after the 
contrast agent injection operation and/or therapeutic opera 
tion. A 3D subtracting unit subtracts the ?rst 3D image data 
from the second 3D image data. In 3D subtraction image 
data, a portion having undergone a change due to contrast 
agent injection operation and/or therapeutic operation is 
emphasized. Apseudo 3D image data generating unit gen 
erates pseudo 3D image data on the basis of 3D subtraction 
image data. A displaying unit displays the pseudo 3D image 
data. 
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X-RAY DIAGNOSIS APPARATUS INCLUDING A 
COLLIMATER 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a medical image 
processing apparatus for supporting an examination, diag 
nosis, and therapy using a catheter and the like. 

[0002] According to a conventional therapeutic method 
for aneurysms, an incision is surgically made in a patient’s 
body to expose a morbid portion (aneurysm), and the neck 
of the exposed aneurysm is fastened With a clip to prevent 
blood from ?oWing into the aneurysm. 

[0003] Recently, hoWever, a great deal of attention has 
been given to a loW-invasive therapeutic method represented 
by IVR (InterVentional Radiology). The loW-invasive thera 
peutic method is also applied to a therapy for aneurysms. For 
example, a catheter is inserted into a patient’s body from the 
groin to an aneurysm through a blood vessel. This operation 
is performed With a guide of a blood vessel image (to be 
referred to as a “contrast image” hereinafter) Whose contrast 
is enhanced by a contrast agent. When the catheter reaches 
the aneurysm, a coil-like occlusive material 200 shoWn in 
FIG. 1 is injected from the distal end of the catheter into the 
aneurysm to ?ll the aneurysm With the occlusive material 
200. The blood then stagnates in the aneurysm ?lled With the 
occlusive material 200. The stagnant blood coagulates after 
a While. With this operation, a therapeutic effect similar to 
that of a clip therapy can be obtained. 

[0004] There are various occlusive materials 200 With 
different materials, shapes, siZes, and the like. Selecting the 
occlusive material 200 having a suitable siZe for the siZe of 
the internal portion of the aneurysm is important to attain a 
desired therapeutic effect. To three-dimensionally grasp the 
siZe of the internal portion of the aneurysm, a plurality of 
blood vessel extraction images acquired by DSM (Digital 
Subtraction Angiography) at a plurality of projection angles 
are used. 

[0005] Such blood vessel extraction images are acquired 
after a surgical operation. Atherapeutic effect is checked by 
comparing these blood vessel extraction images after the 
surgical operation With those acquired before the surgical 
operation. In general, to improve the precision of this 
therapeutic effect check, blood vessel extraction images are 
acquired after a surgical operation at the same projection 
angles as those before the surgical operation. 

[0006] As described above, contrast images and blood 
vessel extraction images acquired at a plurality of projection 
angles are very effective in grasping the 3D structure of a 
target. 

[0007] The poWer of expression of contrast images and 
blood vessel extraction images is not suf?cient to grasp the 
complicated structure of a blood vessel. For this reason, it 
may take much time to move a catheter to a target. In 
addition, it may take much time to search for optimal 
projection angles, or radiography may need to be repeated 
many times at various projection angles to obtain detailed 
depth information. 

[0008] Furthermore, blood vessel extraction images are 
acquired to check an occlusive material therapy and medical 
therapeutic effect in a catheter therapy. To perform this 
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check, images of the aneurysm and nearby portions are 
required, but images of portions outside them are not 
required. In this case, X-rays With Which these outside 
portions are irradiated Will cause unnecessary exposure to 
X-rays. 

BRIEF SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to provide an 
image Which effectively supports an operator in grasping the 
3D structure of a blood vessel in a medical image processing 
apparatus. 

[0010] According to the present invention, in a medical 
image processing apparatus, a storing unit stores ?rst 3D 
image data corresponding to a ?rst period and second 3D 
image data corresponding to a second period. The ?rst 3D 
image data corresponds a period before condition changing. 
The second 3D image data corresponds to a period after 
condition changing. A 3D subtracting unit subtracts the ?rst 
3D image data from the second 3D image data. In 3D 
subtraction image data, a portion that has changed due to the 
condition changing is emphasiZed. The pseudo 3D image 
data generating unit generates pseudo 3D image data on the 
basis of the 3D subtraction image data. A display unit 
displays pseudo 3D image data. 

[0011] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0012] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain the principles of the invention. 

[0013] FIG. 1 a schematic vieW shoWing an occlusive 
material (coil) detained in an aneurysm to perform therapy 
for the aneurysm; 

[0014] FIG. 2 is a block diagram shoWing the arrange 
ment of an X-ray diagnosis apparatus for the circulatory 
system according to the ?rst embodiment of the present 
invention; 
[0015] FIG. 3 is a vieW shoWing a plurality of types of 
images that can be generated in this embodiment and 
procedures for processing the images; 

[0016] FIG. 4 is a vieW shoWing a plurality of types of 
images that can be generated in this embodiment and 
procedures for processing the images; 

[0017] FIG. 5A is a vieW shoWing the maximum irradia 
tion range in this embodiment; 

[0018] FIG. 5B is a vieW shoWing the reduced irradiation 
range in this embodiment; 

[0019] FIG. 6A is a schematic vieW shoWing a distorted 
image in this embodiment; 
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[0020] FIG. 6B is a schematic vieW showing a distortion 
corrected image in this embodiment; 

[0021] FIG. 7 is a vieW showing a rotational center 
aligned With the center of an ROI in the ?rst modi?cation of 
this embodiment; 

[0022] FIG. 8 is a block diagram shoWing a reduction 
processing unit provided to reduce the amount of 3D image 
generation processing for ROI setting in the second modi 
?cation of this embodiment; 

[0023] FIG. 9 is a block diagram shoWing an ROI setting 
unit for setting an ROI by using a plurality of images 
obtained at different projection angles in the third modi? 
cation of this embodiment; 

[0024] FIG. 10A is a vieW for supplementing the descrip 
tion of ROI setting in FIG. 9; 

[0025] FIG. 10B is a vieW for supplementing the descrip 
tion of ROI setting in FIG. 9; 

[0026] FIG. 11 is a block diagram shoWing the arrange 
ment of an X-ray diagnosis apparatus for the circulatory 
system according to the second embodiment of the present 
invention; 
[0027] FIG. 12 is a block diagram shoWing the arrange 
ment of an X-ray diagnosis apparatus for the circulatory 
system according to the third embodiment of the present 
invention; and 

[0028] FIG. 13 is a block diagram shoWing the arrange 
ment of an X-ray diagnosis apparatus having a biplane 
arrangement according to modi?cations of the third embodi 
ment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] An image processing display apparatus according 
to each embodiment of the present invention Will be 
described beloW With reference to the vieWs of the accom 
panying draWing. The image processing display apparatus 
according to the present invention includes a modality 
capable of acquiring 3D images, e.g., an X-ray diagnosis 
apparatus, ultrasonic diagnosis apparatus, X-ray computer 
tomography apparatus (X-ray CT), magnetic resonance 
imaging apparatus (MRI), or nuclear magnetic diagnosis 
apparatus (SPECT, PET). Recently, 3D (three dimensional) 
image is obtain used for diagnosing and treating. In this case, 
3D images having various information are generated. For 
eXample, an X-ray diagnosis apparatus, and more speci? 
cally, an X-ray diagnosis apparatus for the circulatory sys 
tem, Will be described beloW as an image processing display 
apparatus. 

[0030] [First Embodiment] 
[0031] As shoWn in FIG. 2, the X-ray diagnosis apparatus 
according to the ?rst embodiment has a radiography unit 1. 
The radiography unit 1 includes an arcuated arm 14 capable 
of rotating about three aXes including the body aXis of a 
subject, an X-ray tube 12 mounted on one end of the 
arcuated arm 14, an X-ray collimator 16 mounted in the 
X-ray WindoW of the X-ray tube 12, and a camera system 13 
mounted on the other end of the arcuated arm 14. For the 
sake of descriptive convenience, a rotational angle about the 
body aXis of the subject corresponds to a projection angle. 
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This projection angle data is stored in a projection angle 
memory 3. The camera system 13 is comprised of an image 
intensi?er, optical system, and TV camera. The camera 
system 13 may be a planar X-ray detector constituted by 
solid image sensing elements, each having a scintillator and 
photodiode, arrayed in the form of a matrix. 

[0032] An A/D converter 2 converts an analog video 
signal output from the camera system 13 into a digital signal. 
A2D/3D image data storing unit 6 is con?gured to store 2D 
and 3D image data to be processed in this system, including 
this converted 2D image data (original 2D image data). 

[0033] A subtracting unit 4, adding unit 17, reconstructing 
unit 5, and distortion correcting unit 18 are mutually con 
nected to the 2D/3D image data storing unit 6. The recon 
structing unit 5 is con?gured to reconstruct 3D image data 
from multiangle 2D image data (original 2D image data or 
2D subtraction image data) stored in the 2D/3D image data 
storing-unit 6. This 3D image data may be binary data or 
gray-level data. For image reconstruction processing, for 
eXample, the Weight correcting ?ltered-backprojection 
method proposed by Feldkamp et al. is used. 

[0034] The subtracting unit 4 is con?gured to subtract tWo 
2D image data (original 2D image data or 2D subtraction 
image data) stored in the 2D/3D image data storing unit 6 or 
subtract tWo 3D image data stored in the 2D/3D image data 
storing unit 6. The adding unit 17 is con?gured to add tWo 
3D image data stored in the 2D/3D image data storing unit 
6. Note that target image data to be subjected to reconstruc 
tion processing, subtraction processing, and addition pro 
cessing can be arbitrarily selected from the image data 
stored in the 2D/3D image data storing unit 6 in accordance 
With a user instruction. 

[0035] A pseudo 3D image data generating unit 15 is 
con?gured to generate pseudo 3D image data such as surface 
image and projection image data for stereoscopically dis 
playing a target on a 2D screen from 3D image data stored 
in the 2D/3D image data storing unit 6. A comparing unit 7 
is con?gured to unify display parameters such as luminance 
to alloW tWo or more pseudo 3D image data to be easily 
compared With each other. The image data generated by 
these units 15 and 7 are sent to a displaying unit 8 through 
a D/A converter 9. 

[0036] A ROI setting unit 10 is con?gured to alloW the 
operator to set a region of interest (ROI) on the image 
displayed on the displaying unit 8. A collimater/bed con 
troller 11 adjusts the aperture of the X-ray collimator 16 and 
changes the position of the bed in accordance With the set 
region of interest. 

[0037] The operation of the ?rst embodiment Will be 
described neXt. 

[0038] FIG. 3 shoWs the temporal relationship betWeen 
various events and radiographic operation. FIG. 3 shoWs 
various 2D and 3D image data that can be generated, 
together With the How of corresponding processes (subtrac 
tion processes, addition processes, and reconstruction pro 

cesses). 
[0039] As events, the therapeutic operation for an aneu 
rysm in FIG. 1 and contrast agent injection operation are 
assumed. At least tWo radiographic operations are performed 
before the therapeutic operation. One radiographic operation 



US 2002/0156368 A1 

is performed before a contrast agent injection operation. The 
other radiographic operation is performed after the contrast 
agent injection operation. Original multiangle 2D image 
data (A, B) that can be used for reconstruction processing of 
3D image data are acquired by the tWo radiographic opera 
tions. Each multiangle 2D image data includes, for example, 
120 images acquired at projection angle intervals of 3°. 

[0040] Similarly, at least tWo radiographic operations are 
performed after the therapeutic operation. One radiographic 
operation is performed before a contrast agent injection 
operation. The other radiographic operation is performed 
after the contrast agent injection operation. Original multi 
angle 2D image data (C, D) that can be used for reconstruc 
tion processing of 3D image data are acquired by the tWo 
radiographic operations. The multiangle 2D image data (A, 
B, C, D) are stored in the 2D/3D image data storing unit 6. 

[0041] The subtracting unit 4 subtracts 2D image data (A) 
before contrast agent injection from 2D image data (B) after 
contrast agent injection in units of projection angles to 
obtain multiangle 2D subtraction image data before a 
therapy. This 2D image data is stored in the 2D/3D 
image data storing unit 6. In this 2D image data (E), a blood 
vessel and an aneurysm before a therapy are emphasiZed. 

[0042] The subtracting unit 4 subtracts 2D image data (C) 
before contrast agent injection from 2D image data (D) after 
contrast agent injection in units of projection angles to 
obtain multiangle 2D subtraction image data (I) after the 
therapy. This 2D image data (I) is stored in the 2D/3D image 
data storing unit 6. In this 2D image data (I), the blood vessel 
and the aneurysm after the therapy are emphasiZed. 

[0043] The subtracting unit 4 subtracts the multiangle 2D 
image data (A) before the therapy and contrast agent injec 
tion from the multiangle 2D image data (C) after the therapy 
and contrast agent injection in units of projection angles to 
obtain multiangle 2D subtraction image data This 2D 
image data is stored in the 2D/3D image data storing unit 
6. In the 2D image data (F), a coil detained in the aneurysm 
by the therapeutic operation is emphasiZed. 

[0044] The subtracting unit 4 subtracts the multiangle 2D 
image data (D) before the therapy and contrast agent injec 
tion from the multiangle 2D image data (D) in units of 
projection angles to obtain multiangle 2D subtraction image 
data This 2D image data (G) is stored in the 2D/3D 
image data storing unit 6. In this 2D image data (G), the 
blood vessel, aneurysm after the therapy, and coil detained 
in the aneurysm are emphasiZed. 

[0045] The subtracting unit 4 subtracts the multiangle 2D 
image data (B) before the therapy and after contrast agent 
injection from the multiangle 2D image data (D) after the 
therapy and contrast agent injection in units of projection 

angles to obtain multiangle 2D subtraction image data This 2D image data is stored in the 2D/3D image data 

storing unit 6. In the 2D image data (H), a changed portion 
betWeen the aneurysm before the therapy and the aneurysm 
after the therapy is emphasiZed. 

[0046] The reconstructing unit 5 converts the multiangle 
2D subtraction image data (E, F, G, H, I) into 3D image data 
(J, K, L, M, N) by performing reconstruction processing and 
referring to the 3D image data using parameters such as the 
SID (the distance from the focal point of the X-ray tube 12 
to the detector 13), radiographic mode, and projection angle 
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Which are stored in the projection angle memory 3. The 3D 
image data (J, K, L, M, N) are stored in the 2D/3D image 
data storing unit 6. Note that a reconstruction region is 
de?ned as a cylinder inscribed in an X-ray beam irradiated 
from the X-ray tube 12 in all directions. The internal portion 
of this cylinder must be divided into 3D discrete segments 
on the basis of a length d of a central portion of a recon 
struction region projected on the Width of one detection 
element of the detector 13, and a reconstructed image must 
be obtained from data of the discretion points. This discre 
tion interval is an eXample and may change depending on the 
apparatus and maker. Basically, therefore, the discretion 
interval de?ned by each apparatus may be used. According 
to the Feldkamp method as a reconstruction method, for 
eXample, an appropriate convolution ?lter like the one used 
by Shepp & Logan or Ramachandran is applied to 120 2D 
images, and a 3D inverse projection computation is per 
formed While multiplying the resultant data by a coef?cient 
for correcting the 3D spread of a beam, thereby forming a 
3D image. 

[0047] The subtracting unit 4 subtracts 3D image data (N) 
from 3D image data (J) to obtain 3D subtraction image data 
(P) that alloWs the operator to check a therapeutic effect. 

[0048] The adding unit 17 adds 3D image data to 3D 
image data (J) to acquire addition 3D image data (O) that 
alloWs the operator to check the state of the coil detained in 
the aneurysm by the therapeutic operation. If the operator 
recogniZes from the addition 3D image data (O) the condi 
tions of the coil and the aneurysm, he/she performs a 
therapeutic operation again. 
[0049] The adding unit 17 adds the 3D image data to 
the 3D image data (N) to acquire addition 3D image data (O) 
that alloWs the operator to check the state of the coil detained 
in the aneurysm by the therapeutic operation. If the operator 
recogniZes from the addition 3D image data (Q) the condi 
tions of the coil and the aneurysm, he/she performs a 
therapeutic operation again. 
[0050] As shoWn in FIG. 4, the 3D image data (J. K, L, M, 
N) may be acquired by converting the multiangle original 
2D image data (A, B, C, D) into 3D image data (A‘, B‘, C‘, 
D‘) by reconstruction processing, and performing 3D sub 
traction processing using 3D image data (A‘, B‘, C‘, D‘). 
[0051] Various clinically useful 2D and 3D image data can 
be acquired by arbitrarily and selectively using reconstruc 
tion processing, 2D subtraction processing, 3D subtraction 
processing, 2D addition processing, and 3D addition pro 
cessing in this manner. 

[0052] The pseudo 3D image data generating unit 15 
extracts the surface shapes of the blood vessel and aneu 
rysm, by threshold processing, from the 3D image data (J to 
Q) selectively read out from the 2D/3D image data storing 
unit 6 in accordance With a user instruction, and performs 
shading on the basis of the surface shapes and depth infor 
mation, thereby generating pseudo 3D image data (a 2D 
image looks like a 3D image) of the blood vessel and 
aneurysm observed from an arbitrary direction. This pseudo 
3D image data is supplied to the displaying unit 8 through 
the D/A converter 9. As a consequence, a pseudo 3D image 
of the blood vessel and aneurysm observed from an arbitrary 
direction is displayed on the displaying unit 8. 

[0053] In this case, surface rendering is used as a stereo 
scopic display method. HoWever, the present invention is not 
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limited to this, and other pseudo 3D image display methods 
such as volume rendering may be used. 

[0054] A region of interest (ROI) including the aneurysm 
is set through the ROI setting unit 10 on the image of the 
blood vessel and aneurysm displayed on the displaying unit 
8. For example, the ROI setting unit 10 is an input unit such 
as a mouse device, track ball, or keyboard. The ROI setting 
unit 10 is con?gured to set an ROI by designating the central 
position of the ROI and its radius. 

[0055] More speci?cally, the operator designates a posi 
tion regarded as the center of the aneurysm With the mouse 
device. A straight line expression is obtained from the 
designated position in a direction perpendicular to the 
image. A search for a 3D image is sequentially made on a 
pixel-Width basis along this straight line, and a coordinate 
value A of a position at Which a detected value exceeds the 
threshold ?rst is stored. The search is continued to store a 
coordinate value B of a position at Which a detected value 
becomes smaller than the threshold. The midpoint betWeen 
the positions A and B is set as the center of the aneurysm. 

[0056] A method of obtaining the center of an aneurysm is 
not limited to this method. For example, after a straight line 
expression is obtained from the position designated With the 
mouse device in a direction perpendicular to the image, 
similar processing is performed for an image observed at 
another angle, and the intersection of the obtained straight 
lines (in practice, the midpoint betWeen points on the 
straight lines Which approach most) may be obtained as the 
center of the aneurysm. In addition, the radius may be input 
With the keyboard, and a circle indicating the ROI, Which is 
draWn on the image, may be enlarged/reduced With the 
mouse. In this case, the ROI is assumed to be a sphere. 
HoWever, the ROI may have another shape. In addition, the 
display color of a portion in the ROI may be changed, or its 
display density may be inverted. Alternatively, a dot or stripe 
pattern may be pasted on the ROI. This facilitates recogni 
tion of the range of a set ROI. When the ROI is set in this 
manner, the ROI setting unit 10 supplies the ROI informa 
tion (center and radius) to the collimater/bed controller 11. 

[0057] The collimater/bed controller 11 adjusts the aper 
ture of the X-ray collimator 16 to irradiate only a region of 
the subject Which corresponds to the ROI With X-rays at 
various projection angles on the basis of the information of 
the set ROI. Consider the case shoWn in FIGS. 5A and 5B. 
Before coil detaining, as shoWn in FIG. 5A, the aperture of 
the X-ray collimator 16 is Widened to radiograph the overall 
blood vessel and aneurysm. When the ROI shoWn in FIG. 
5B is set With the ROI setting unit 10, the aperture of the 
X-ray collimator 16 is narroWed to make an X-ray beam 
circumscribe the spherical ROI. The data indicating the 
aperture for each projection angle Which is determined in 
this manner is used for multiangle radiographic operation (to 
be described beloW) after coil detaining. 

[0058] Radiographic operation after coil detaining Will be 
described next. After coil detaining, tWo sets of 120 2D 
images (C, D) are acquired at projection angle intervals of 
3° by multiangle radiographic operation before contrast 
agent injection and multiangle radiographic operation after 
contrast agent injection. In this radiographic operation, the 
aperture is changed to irradiate only the ROI With X-rays on 
the basis of aperture data from the collimater/bed controller 
11, and radiography is repeated, as shoWn in FIG. 5B. The 
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image data obtained by this radiographic operation is A/D 
converted, and the resultant data is stored in the 2D/3D 
image data storing unit 6. 

[0059] The subtracting unit 4 subtracts each pair of 
images, of the images (C, D) acquired before/after contrast 
agent injection and stored in the 2D/3D image data storing 
unit 6, Which are radiographed at the same projection angle 
from each other, and supplies the resultant subtraction image 
to the reconstructing unit 5. Subtraction processing is per 
formed only Within the projection region of the ROI. Other 
regions are handled as regions With no value. If, hoWever, a 
blood vessel extends in a direction perpendicular to the 
rotational axis, and projection extends outside the ROI, a 
contrast-enhanced image value before coil detaining may be 
set outside the projection region of the ROI. 

[0060] The ?rst set of radiographic images supplied to the 
subtracting unit 4 includes contrast images (contrast-en 
hanced images) and mask images (non-contrast-enhanced 
images) before and after coil detaining. The reconstructing 
unit 5 form a 3D image of only the ROI on the basis of these 
subtraction images as in the above case. With this operation, 
an image (I) of the blood vessel and aneurysm With little 
blood is reconstructed. This image (I) is temporarily stored 
in the 2D/3D image data storing unit 6. 

[0061] The next set of radiographic images supplied to the 
subtracting unit 4 includes mask images (C) after coil 
detaining and mask images (A) before coil detaining. The 
reconstructing unit 5 generates a 3D image of only the ROI 
on the basis of these subtraction images (G) as in the above 
case. With this operation, a 3D image indicating the 
distribution of the coil (occlusive material) is generated. 
This 3D image is also temporarily stored in the 2D/3D 
image data storing unit 6. 

[0062] The operation of the comparing unit 7 Will be 
described next. The comparing unit 7 uni?es display param 
eters such as luminance to facilitate comparison betWeen 
tWo or more pseudo 3D image data selected in accordance 
With a user instruction. The comparing unit 7 also arranges 
and displays tWo or more pseudo 3D image data With uni?ed 
display parameters on one screen. Observing the arranged 
images, the observer can accurately grasp a change in blood 
?oW before and after coil detaining, i.e., a therapeutic effect. 
Note that a plurality of pseudo 3D images may be displayed 
Within the same area. This makes it possible to observe 
changes in the tWo images in a small display area. The 
pseudo 3D images may be simultaneously displayed in 
different colors. This makes it easier to recogniZe changes in 
the tWo images. In this case, overlapping portions of the 
pseudo 3D images may be simultaneously displayed or one 
of them may be preferentially displayed. This preferential 
image sWitching can be easily performed by designating 
With a user instruction. 

[0063] When the pseudo 3D image data generating unit 15 
is to generate a pseudo 3D image, not only information 
about a structure but also its density information may be 
simultaneously displayed. This makes it easier to recogniZe 
changes in the tWo images. If, for example, the information 
about the structure is displayed With luminance as before, 
and the density information is displayed in color, the tWo 
pieces of information can be grasped at once. 

[0064] In addition, When at least tWo sets of pseudo 3D 
images generated by the pseudo 3D image data generating 
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unit 15 are to be displayed, they may be rotated While being 
synchronized angularly. This allows the operator to observe 
the respective images at the same angles. 

[0065] Acase Wherein a 3D image (J or N) and 3D image 
(L) are selected Will be described next. The unit 15 generates 
pseudo 3D images observed from various directions on the 
basis of the 3D image (J or N) and 3D image (L), and 
supplies them to the comparing unit 7. 

[0066] The adding unit 17 adds the 3D image (J or N) and 
3D image (L) to obtain one image (O or Q), and supplies it 
to the displaying unit 8 through the D/A converter 9. At this 
time, the unit 15 uses the center coordinates of the ROI, 
Which are obtained by the ROI setting unit 10 in advance, to 
obtain a plane that is perpendicular to the observation 
direction and passes through the center coordinates, and 
erases data located before the plane. This makes it possible 
to observe the state of the coil detained in the aneurysm from 
all directions, thus facilitating a check on the effect of the 
occluding operation and selection of an occlusive material to 
be detained in the aneurysm again. 

[0067] In this case, if the camera system 13 is made up of 
an image intensi?er, optical system, and TV camera, 2D 
images distort. If a mesh pattern in the form of a square 
lattice is radiographed by the image intensi?er, a distortion 
occurs, as shoWn in FIG. 6A. This is because, the II. has a 
spherical x-ray detection surface, and the detected image 
undergoes a pincushion distortion. In addition, the track of 
an electron beam bends due to the in?uence of magnetism 
such as geomagnetism, resulting in an s-shaped distortion. A 
corrected image corresponding to arbitrary position coordi 
nates (id, jd) in FIG. 6A should be arranged at predeter 
mined intervals tWo-dimensionally from the center. Assume 
that the corresponding position coordinates of the corrected 
image are (i, That is, (id, jd) and (i, respectively 
represent image coordinates on the acquired image and 
distortion-corrected image. The image coordinate system is 
a coordinate system having an upper left point on the image 
as an origin, an upper right point represented by (N-1, 0), an 
upper left point represented by (0, N-1), and a loWer right 
point represented by (N-1, N-1). N represents the matrix 
siZe of the image. In general, N=512 or 1,204 [pixel]. The 
distortion of an 1.1. image can be corrected by substituting 
the data of (i, on the corrected image for the data of (id, 
jd) on the acquired image. 

[0068] The relationship betWeen (i, and (id, jd) is 
determined by the location of the apparatus, projection 
angle, SID, and image intensi?er siZe. This relationship 
slightly varies depending on the image intensi?er to be used 
even if these conditions remain unchanged. The relationship 
betWeen (i, and (id, jd) must therefore be grasped in 
advance under the respective conditions for each image 
intensi?er to be used. In general, this relationship can be 
empirically obtained. 

[0069] For example, a grid is bonded on the front surface 
of the image intensi?er, and the grid is radiographed at each 
angle required for an examination to obtain the positions of 
grid points (intersections of Wires) from the grid projection 
image. These grid points should be arranged at equal inter 
vals tWo-dimensionally on the image if no distortion occurs. 
If, therefore, the grid points are rearranged, centered on the 
grid point nearest to the center of the image, at knoWn 
inter-grid-point intervals, the image distortion is corrected. 

Oct. 24, 2002 

In addition, the positions of points other than the grid points 
can be approximately obtained on the basis of the positions 
of the surrounding grid points. The distortion correction unit 
performs such operation at each projection angle. With this 
distortion correcting unit 18, a displayed image Without any 
distortion can be obtained even by using an image intensi 
?er. This alloWs the operator to accurately observe a target 
therapy portion or the like. 

[0070] [First Modi?cation of First Embodiment] 

[0071] After an ROI is set With the ROI setting unit 10, the 
controller 11 may control the bed and radiography unit 1 as 
Well as the X-ray collimator 16 to move them to position a 
center P of the ROI to the center of the camera system 13 at 
all projection angles, as shoWn in FIG. 7. In this case, since 
the collimater 16 is controlled around the center 0 of the 
camera system 13 symmetrically in the vertical and hori 
Zontal directions, control of the collimater 16 can be facili 
tated. 

[0072] [Second Modi?cation of First Embodiment] 

[0073] In the ?rst embodiment, although an ROI is set on 
the basis of a 3D image, the amount of processing for 
reconstruction is enormous. Even if, for example, an appa 
ratus designed speci?cally for reconstruction is used, it takes 
about six min to process 256x25 6x25 6 [pixel3]. It takes 384 
min (6.4 hrs) or 3,072 min (51.2 hrs) to obtain a 3D image 
With a resolution of l024><l024><1024 [pixel3] or 2048>< 
2048x2048 [pixels] from image data acquired With a reso 
lution of 1024x1024 [pixel2] or 2048x2048 [pixel2] by 
using an apparatus With the same reconstruction speed as 
that of the above apparatus. In addition, it takes 48 min to 
obtain a 3D image With a resolution of 5l2><5l2><512 
[pixel3] even on the basis of acquired image data With a 
resolution of 512x512 [pixel2]. This reconstruction time is 
very long as compared With the time interval betWeen the 
instant at Which radiographic operation before coil detaining 
is complete and the instant at Which multiangle radiographic 
operation is performed after the coil is detained. That is, this 
technique is not practical. 

[0074] As shoWn in FIG. 8, therefore, an image reducing 
unit 20 is connected to the output stage of the subtracting 
unit 4, and a subtraction image (or a distortion-corrected 
image from the distortion correcting unit 18) is reduced in 
image reconstruction before coil detaining to perform recon 
struction processing in the reconstructing unit 5 on the basis 
of the image reduced by this reduction processing. For 
example, image data of 1024x1024 [pixel2] is reduced to 
256x256 [pixel2] or 128x128 [pixel2], and the reconstruct 
ing unit 5 performs image reconstruction processing on the 
basis of the reduced data. 

[0075] This operation can greatly decrease the amount of 
processing to be performed by the X-ray diagnosis apparatus 
in the interval betWeen the instant at Which radiographic 
operation before coil detaining is complete and the instant at 
Which multiangle radiographic operation is performed again 
after an occlusive material is detained. The X-ray diagnosis 
apparatus can therefore ?nish setting an opening and bed 
position until the next multiangle radiographic operation. 

[0076] Although the resolution of an image observed in 
ROI setting operation decreases due to this reduction pro 
cessing, a 3D image formed from reduced image data is 
suf?cient for this ROI setting operation because it is only 
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required that the position and siZe of an aneurysm be 
approximately grasped. HoWever, a 3D image (1) of only an 
ROI must be reconstructed again. This ROI image is pref 
erably reconstructed immediately after ROI setting. At this 
time, it is preferable that the above reduction processing is 
not performed. Note that the above 3D image (N) and 3D 
image (P) are reconstructed after an occlusive material is 
detained and multiply operation radiographic operation is 
performed. 

[0077] [Third Modi?cation of the First Embodiment] 

[0078] In the second modi?cation described above, the 
processing time in setting an ROI is shortened at the expense 
of the resolution of a 3D image. An ROI may be set on the 
basis of tWo or more images radiographed at different 
projection angles. FIG. 9 shoWs an apparatus arrangement 
for this operation. 

[0079] Referring to FIG. 9, an aneurysm is radiographed 
from tWo directions ?rst, and then the radiographic images 
are converted into digital signals by the A/D converter 2 and 
supplied to an ROI setting unit 21. In this case, if a biplane 
system having tWo pairs of X-ray tubes 12 and camera 
systems 13 is used, target images can be obtained by one 
radiographic operation. 

[0080] The ROI setting unit 21 supplies the images to the 
displaying unit 8 through the D/A converter 9. If, for 
eXample, the frontal image (Frontal) shoWn in FIG. 10A and 
the lateral image (Lateral) shoWn in FIG. 10B are displayed 
on the displaying unit 8, an ROI (center and radius) is set on 
each displayed image. 

[0081] More speci?cally, a point K regarded as the center 
of an aneurysm is designated on one (in this case, for 
eXample, the frontal image) of the images (FIG. 10A). The 
ROI setting unit 21 computes a straight line (epipolar line) 
like the one indicated by the dotted line in FIG. 10B Which 
connects the point K and the focus of the X-ray tube 12, and 
projects this line on the X-ray tube 12 on the opposite side 
(the lateral image side in this case). This projected straight 
line image is superimposed on the image. 

[0082] Since the center of the aneurysm should be located 
on the epipolar line, a central point H shoWn in FIG. 10B is 
designated on this line. As in the above case, the ROI setting 
unit 21 computes a straight line that connects the point H and 
the focal point of the X-ray tube 12, and determines the 
intersection of the tWo straight lines as the central point of 
the ROI. These straight lines may not intersect. In such a 
case, the midpoint betWeen the nearest points is obtained as 
the center of the ROI. A radius is designated on either the 
frontal image or the lateral image. An ROI is determined by 
correcting the radius in consideration of the geometrical 
magni?cation of X-rays. 

[0083] When the ROI information is supplied from the 
ROI setting unit 21 to the collimater/bed controller 11, the 
collimater/bed controller 11 determines the aperture of the 
X-ray collimator 16 or the position of the bed or radiography 
system at an arbitrary projection angle on the basis of the 
ROI information. 

[0084] More speci?cally, the bed or radiography unit 1 is 
moved to alWays locate the center of the ROI at the center 
of the camera system 13 during multiangle radiographic 
operation, as described With reference to FIG. 7. In addition, 
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the X-ray collimator 16 is ON/OFF-controlled to irradiate 
only the ROI With X-rays. By radiographing only the ROI 
region, only the ROI is irradiated With X-rays even during 
multiangle radiographic operation before an occlusive mate 
rial is detained. This makes it possible to reduce the eXcess 
dose of radiation to Which the subject is eXposed. 

[0085] [Second Embodiment] 
[0086] An X-ray diagnosis apparatus according to the 
second embodiment of the present invention Will be 
described neXt. The same reference numerals as in the 
second embodiment denote the same parts in the ?rst 
embodiment, and a description thereof Will be omitted. 

[0087] As shoWn in FIG. 11, the X-ray diagnosis appa 
ratus according to the second embodiment includes a radi 
ography unit 1 for performing radiographic operation, an 
A/D converter 2 for digitiZing a video signal supplied as 
analog information from the radiography unit 1, a memory 
3 for storing radiographic conditions from the radiography 
unit 1, a geometry processing unit 30 for converting image 
data into a readable image, a gray-level converting unit 31, 
an edge enhancing unit 32, and a D/A converter 33 for 
converting the image data generated by these processing 
units 30, 31, and 32 into an analog signal to be displayed on 
a displaying unit 34. 

[0088] The geometry processing unit 30 performs linear 
conversion for enlargement, rotation, movement, and the 
like. If a camera system 13 includes an image intensi?er, the 
geometry processing unit 30 performs distortion correction 
processing. 

[0089] The gray-level converting unit 31 adjusts display 
density to alloW a target structure to be easily seen. The edge 
enhancing unit 32 performs edge emphasis processing by 
using a high-frequency emphasis ?lter (edge emphasis ?lter) 
such as a Laplacian or differential ?lter. The degree of each 
processing can be changed step by step by an input device 
(not shoWn), and each processing can be selectively 
eXecuted. 

[0090] The images acquired by the camera system 13 are 
A/D-converted by the A/D converter 2 and stored in an 
image data storing unit 6. In addition to the 2D images 
acquired by the X-ray diagnosis apparatus for the circulatory 
system, this image memory 6 stores the 3D images recon 
structed by other modalities such as an X-ray CT apparatus 
36, nuclear magnetic resonance apparatus 37 (MRI), and 
SPECT apparatus 38 connected to the X-ray diagnosis 
apparatus through a bus line 35, or the 3D images obtained 
by a 3D CT apparatus 39 such as an X-ray system for the 
circulatory system or similar system described in the ?rst 
embodiment. 

[0091] Aprojection converting unit 40 converts these 3D 
images into projection images at angles and positions coin 
ciding With those of the currently radiographed image on the 
basis of the radiographic conditions supplied from the 
radiography unit 1 and recorded on the projection angle 
memory 3 in each radiographic operation. A D/A converter 
41 converts these projection images into analog signals to be 
displayed on a displaying unit 42. 

[0092] Although the second embodiment includes the tWo 
displaying units, i.e., the displaying unit 34 and displaying 
unit 42, this apparatus may include one of these displaying 



US 2002/0156368 A1 

units. In this case, radiographic and projection images are 
displayed to be juxtaposed or superimposed. 

[0093] The operation of the second embodiment having 
this arrangement Will be described next. In the second 
embodiment, ?rst of all, the apparatus is operated While the 
operator moves a catheter to a morbid portion under ?uo 
roscopic observation (radiographic operation With a loW 
dose of radiation Without injecting any contrast agent). In 
such a case, the operator cannot move the catheter forWard 
unless he/she grasps blood vessel running. This is true 
especially When the blood vessel has a complicated struc 
ture. In general, therefore, before the operator moves the 
catheter forWard, a contrast agent is injected to radiograph 
the blood vessel, and the contrast-enhanced image (still 
image) is displayed to be juxtaposed to the radiographed 
image (moving image: currently radiographed image) or 
superimposed thereon. With this operation, the operator can 
alWays grasp the blood vessel running Without injecting any 
contrast agent. The examiner (operator) moves the catheter 
forWard on the basis of the contrast-enhanced image (using 
the contrast-enhanced image as a guide). This contrast 
enhanced image is called a road map. To generate a road 
map, hoWever, radiographic operation must be performed 
With a contrast agent and a relatively large dose of radiation. 

[0094] In the second embodiment, therefore, the projec 
tion converting unit 40 performs 3D projection conversion 
processing on the basis of a 3D image such as a CT image, 
MRI image, 3D image, or CT image Which is obtained in 
advance by radiographing the same subject and the current 
radiographic conditions (SID, projection angle, radiographic 
mode, projection position, and the like). The resultant data 
is then provided as a road map through the D/A converter 41 
and displaying unit 42. This projection conversion process 
ing is performed every time the projection angle and posi 
tion change. This makes it possible to reduce the amount of 
contrast agent and the dose of radiation Which are used to 
generate a road map. 

[0095] At this time, the projection converting unit 40 
extracts a blood vessel portion from the CT image, MRI 
image, 3D image, CT image, or the like by threshold 
processing, and projects only the extracted blood vessel. If 
extraction is dif?cult to perform With a simple threshold, an 
interactive region-groWing method may be used. Projection 
is performed While the values in the blood vessel Which are 
extracted in this manner are replaced With arbitrary absorp 
tion coefficients, and the absorption coef?cients in other 
portions are set to 0, thereby generating a projection image 
like a DSA image. A CT image, 3D image, or CT image 
reconstructed from DSA image data is directly subjected to 
projection conversion. 

[0096] Aprojection angle offset With respect to the patient 
due to the movement of the patient betWeen acquisition of 
3D images and catheter insertion can be corrected by using 
three or more markers re?ected in the 3D image and 
radiographic images observed from tWo or more directions. 
Such a marker may be one that has a high absorption 
coef?cient and pasted on the body surface or a characteristic 
structure inside the body, e.g., a branch of the blood vessel. 
More speci?cally, if three or more markers can be speci?ed 
on the 3D image and radiographic images observed from 
tWo or more directions, the coordinates of the three markers 
Within the coordinate system de?ned by the 3D image and 
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the coordinates Within the coordinate system de?ned by the 
radiography system can be calculated. The above correction 
can be performed by obtaining the rotational angle of the 3D 
image in Which the three markers coincide With each other. 
Such operation of obtaining a correction angle may be 
performed once before a road map is generated. In this case, 
although only the angles are made to coincide With each 
other, positions may also be made to coincide With each 
other. 

[0097] [Modi?cation of Second Embodiment] 
[0098] In the second embodiment described above, a road 
map is generated every time the projection angle changes. In 
a region Where a change in projection angle (translation) is 
small, a road map may be translated in accordance With a 
change in projection angle. In addition, in a region Where a 
change in projection angle is small, since a change in load 
map With a change in angle is small as compared With a 
change in road map With position movement, a change in 
projection angle can be properly coped With to a certain 
degree Without changing a road map. Aroad map is therefore 
computed and generated again only When the projection 
position or angle at Which the previous road map Was 
generated changes beyond a predetermined range. In a 
region Where a change in projection position or angle is 
small, a change in projection angle can be properly coped 
With by the previous road map Without generating any neW 
road map. 

[0099] [Third Embodiment] 
[0100] An X-ray diagnosis apparatus according to the 
third embodiment of the present invention Will be described 
next. The same reference numerals as in the ?rst and second 
embodiments denote the same parts in the third embodi 
ment, and a detailed description thereof Will be omitted. 
When a road map is generated according to the procedure in 
the second embodiment, blood vessels overlap depending on 
the projection angle. This may make it dif?cult to identify a 
target blood vessel structure. The third embodiment is made 
to solve this problem. 

[0101] FIG. 12 shoWs the apparatus arrangement of the 
third embodiment, in Which a pseudo 3D image data gen 
erating unit 50 extracts a target region from the 3D image 
data stored in an image memory 6 by the above simple 
threshold processing, region-groWing method, or the like. 
The surface structure is then shaded. The resultant data is 
converted into an analog signal by D/A converter 52 to be 
displayed on a displaying unit 53. By observing this pseudo 
3D image from various directions, the operator can grasp the 
3D structure of the target region. 

[0102] The operator then sets an ROI on this pseudo image 
using an ROI setting unit 51 in the same manner as in the 
?rst embodiment. When an ROI is set, the ROI setting unit 
51 displays the ROI upon making it readable by changing 
the color of the internal portion of the ROI. In this case, the 
ROI is regarded as a spherical region. HoWever, an ROI 
having a shape other than a spherical shape may be set. 
Alternatively, a plurality of ROIs may be designated. If a 
plurality of ROIs are designated, a ?nal ROI is determined 
as an overlap of these ROIs. 

[0103] The ROI information set by the ROI setting unit 51 
is supplied to a projection converting unit 40. The projection 
converting unit 40 calculates a projection image on the basis 
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of the ROI information such that data other than that in the 
ROI is not projected on a projection region corresponding to 
the ROI, and displays the projection image on a displaying 
unit 42 through a D/A converter 41. 

[0104] Alternatively, the projection converting unit 40 
clari?es a projection image in the ROI by Weakening data 
other than that in the ROI by using Weighting factors in a 
region Where the ROI is radiographed, and displays the 
resultant image on the displaying unit 42. 

[0105] In this manner, a blood vessel structure that is 
dif?cult to specify because images overlap on a road map 
can be easily speci?ed by omitting display of blood vessel 
structure images overlapping each other on the road map or 
Weakening its display. Therefore, the operator can quickly 
move the catheter forWard. This makes it possible to shorten 
the examination (therapy) time and reduce the dose of 
radiation. 

[0106] [First Modi?cation of Third Embodiment] 

[0107] In the third embodiment, an ROI is manually 
designated. This modi?cation uses a biplane type unit 
capable of observation from tWo directions as a radiography 
unit 61. With this unit, 3D position coordinates at Which a 
catheter exists may be calculated on the basis of the image 
coordinates of the distal end of the catheter, Which is a 
characteristic structure extracted from images in tWo direc 
tions, and an ROI centered on the calculated point may be 
set. As a technique of extracting an image of the distal end 
of the catheter, a technique of detecting a material having a 
high absorption coefficient and attached to the distal end of 
the catheter, a technique of extracting a portion correspond 
ing to a time difference, or the like can be used. This makes 
it possible to automatically set an ROI. 

[0108] [Second Modi?cation of Third Embodiment] 

[0109] In the ?rst modi?cation of the third embodiment, 
an ROI is automatically set by using the radiography unit 61 
having the biplane arrangement. HoWever, an ROI can also 
be automatically set by using a single-plane X-ray diagnosis 
apparatus in the same manner as described above. 

[0110] In this case, the distal end of a catheter is speci?ed 
on a radiographic image, and the image is backprojected 
from the speci?ed point Within the image coordinate system. 
At this time, a blood vessel structure that intersects a 
backprojection line is set as a candidate for the center of an 
ROI. 

[0111] More speci?cally, a density distribution is searched 
along the backprojection line, and a point at Which the 
detected density exceeds the density of the blood vessel ?rst 
and a point at Which the detected density becomes loWer 
than the density of the blood vessel next are recogniZed as 
points de?ning a boundary of one blood vessel structure. 
The midpoint betWeen the detected points is then set as a 
candidate point of the ROI. This operation is repeated on the 
line to obtain a plurality of candidate points. Asimilar search 
is made along a line segment connecting each candidate 
point and the center of the ROI in a frame one or a plurality 
of frames ahead of the current frame. If a region other than 
the blood vessel enters the search area, the corresponding 
candidate point is canceled. The number of candidate points 
can be decreased by the above operation. In some case, a 
candidate point cannot be uniquely speci?ed by this method. 
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In such a case, a plurality of ROIs are set. The operator 
selects a desired ROI from the plurality of designated ROIs. 
This makes it possible to semi-automatically set an ROI 
even by using a single-plane X-ray diagnosis apparatus. 

[0112] [Third Modi?cation of Third Embodiment] 

[0113] In the third embodiment described above, the den 
sity of a 3D blood vessel image is projected. HoWever, the 
distance from the X-ray focal point or the detector to the 
surface of a target region may be projected. In this case, 
since pieces of projected information alWays overlap, only 
information having the smallest or largest value is projected. 
With this operation, depth information can be added to a 2D. 
road map, and hence catheter operation is facilitated. This 
makes it possible to shorten the examination time and reduce 
the dose of radiation. 

[0114] [Fourth Modi?cation of Third Embodiment] 

[0115] In the third modi?cation of the third embodiment, 
the distance from the boundary of a target region to an X-ray 
tube 12 or camera system 13 is projected and displayed. 
HoWever, this image may be displayed in color and color 
bar. In addition, depth information at the position of the ROI 
in the color bar may be displayed more clearly by displaying 
an arroW or the like. 

[0116] [Fifth Modi?cation of Third Embodiment] 

[0117] In the third and fourth modi?cations of the third 
embodiment, the distance from the boundary of a target 
region to the X-ray tube 12 or camera system 13 is projected 
and displayed. HoWever, the display density or color may be 
updated around the current position. For example, the dis 
play colors are dynamically changed such that the current 
position is alWays displayed in the central color of the color 
bar. HoWever, incessant changes in color make it dif?cult to 
grasp the structure of a portion Whose depth greatly changes. 
Alternatively, therefore, the color may be changed on the 
basis of one or a combination of some of the folloWing 
conditions: predetermined time intervals, a predetermined 
change in depth, a change in projection angle, and a change 
in projection position. Areset sWitch or the like may be used 
to change the color upon depression of the sWitch. This 
makes it possible to display depth information near an ROI 
more clearly. 

[0118] [Sixth Modi?cation of Third Embodiment] 

[0119] In the third, fourth, and ?fth modi?cations of the 
third embodiment, distance information about an overall 
blood vessel structure (including the axis and other portions) 
is projected. HoWever, depth information is only required to 
indicate the central axis. For this reason, only the central axis 
of the blood vessel is extracted ?rst from a 3D image by a 
thinning method, and only the extracted central line is 
projected as distance information, While density information 
is projected for other portions. Note that 3D thinning pro 
cessing can be basically performed by extension from 2D to 
3D. This makes it possible to simultaneously observe a 
conventional road map and depth information. This there 
fore can provide depth information While preventing con 
fusion of the operator (examiner). Making the projected 
central line relatively thick Will make the displayed image 
more readable. 

[0120] The density information of the projected central 
line may be set as the boundary of the blood vessel. If this 
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information is displayed on the axis of the blood vessel, the 
information is difficult to reach depending on the density of 
the road map. However, setting the information at the 
boundary of the blood vessel makes it more readable. This 
processing can be executed by thinning the road map, 
making the resultant data correspond to the projected central 
line, and ?nding tWo nearest boundaries in a direction 
perpendicular to the thinned central line. 

[0121] The present invention is not limited to the above 
embodiments. Various changes and modi?cations of the 
present invention other than the respective embodiments can 
be made in accordance With design and the like Within the 
technical scope of the invention. 

[0122] In each embodiment described above, the coil 
(occlusive material) is detained. This is an eXample pre 
sented to facilitate the understanding of the present inven 
tion. Note that the present invention is effective before and 
after a change of every circumstance as Well as these 
therapies and the like. 

[0123] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 

What is claimed is: 
1. A medical image processing apparatus comprising: 

a storing unit con?gured to store ?rst 3D image data 
corresponding to a ?rst period and second 3D image 
data corresponding to a second period, the ?rst and 
second periods de?ning a period therebetWeen in Which 
a condition of a subject is changed; 

a 3D subtracting unit con?gured to subtract the ?rst 3D 
image data from the second 3D image data to generate 
3D subtraction image data; 

a pseudo 3D image data generating unit con?gured to 
generate pseudo 3D image data on the basis of the 3D 
subtraction image data; and 

a displaying unit con?gured to display the pseudo 3D 
image data. 

2. An apparatus according to claim 1, Wherein the con 
dition is changed by contrast agent injection operation 
and/or therapeutic operation. 

3. An apparatus according to claim 2, further comprising: 

a radiography unit con?gured to radiograph a subject to 
obtain multiangle 2D image data, acquire ?rst multi 
angle 2D image data (A) before the therapeutic opera 
tion and the contrast agent injection operation, acquire 
second multiangle 2D image data (B) before the thera 
peutic operation after the contrast agent injection 
operation, acquire third multiangle 2D image data (C) 
after the therapeutic operation before the contrast agent 
injection operation, and acquire fourth multiangle 2D 
image data after the therapeutic operation and the 
contrast agent injection operation; 

a 2D subtracting unit con?gured to subtract the ?rst 
multiangle 2D image data (A) from the second multi 
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angle 2D image data (B) to acquire ?rst multiangle 2D 
subtraction image data (E), and subtract the third mul 
tiangle 2D image data (C) from the fourth multiangle 
2D image data (D) to acquire second multiangle 2D 
subtraction image data (I); and 

a reconstructing unit con?gured to reconstruct the ?rst 3D 
image data (J) from the ?rst multiangle 2D subtraction 
image data and reconstruct the second 3D image 
data (N) from the second multiangle 2D subtraction 
image data (I) said 3D subtracting unit subtracting the 
second 3D image data (N) from the ?rst 3D image data 
(J). 

4. A medical image processing apparatus comprising: 

a radiography unit con?gured to radiograph a subject to 
acquire multiangle 2D image data, acquire ?rst multi 
angle 2D image data (A) before therapeutic operation 
and contrast agent injection operation, acquire second 
multiangle 2D image data (B) before the therapeutic 
operation after the contrast agent injection operation, 
acquire third multiangle 2D image data (C) after the 
therapeutic operation before the contrast agent injec 
tion operation, and acquire fourth multiangle 2D image 
data (D) after the therapeutic operation and the contrast 
agent injection operation; 

a 2D subtracting unit con?gured to subtract the ?rst 
multiangle 2D image data (A) from the second multi 
angle 2D image data (B) to acquire ?rst multiangle 2D 
subtraction image data (E), subtract the third multi 
angle 2D image data (C) from the fourth multiangle 2D 
image data (D) to acquire second multiangle 2D sub 
traction image data (I), and subtract the ?rst multiangle 
2D image data (A) from the fourth multiangle 2D 
image data (C) to acquire third multiangle 2D subtrac 
tion image data 

a reconstructing unit con?gured to reconstruct the ?rst 3D 
image data (J) from the ?rst multiangle 2D subtraction 
image data (E), reconstruct the second 3D image data 
(N) from the second multiangle 2D subtraction image 

data (I), and/or reconstruct the third 3D image data from the third multiangle 2D subtraction image data 

(F); and 
a 3D adding unit con?gured to three-dimensionally add 

the ?rst 3D image data (J) to the third 3D image data 
(K) to acquire the ?rst 3D addition image data (O) 
and/or three-dimensionally add the second 3D image 
data (N) to the third 3D image data to acquire the 
?rst 3D addition image data 

5. A medical image processing apparatus comprising: 

a radiography unit con?gured to radiograph a subject to 
obtain multiangle 2D image data, acquire ?rst multi 
angle 2D image data (A) before therapeutic operation 
and contrast agent injection operation, acquire second 
multiangle 2D image data (B) before the therapeutic 
operation after the contrast agent injection operation, 
acquire third multiangle 2D image data (C) after the 
therapeutic operation before the contrast agent injec 
tion operation, and acquire fourth multiangle 2D image 
data after the therapeutic operation and the contrast 
agent injection operation; 

a 2D subtracting unit con?gured to subtract the ?rst 
multiangle 2D image data (A) from the third multiangle 








