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MEDICAL-MAGE PROCESSING 
APPARATUS AND MEDICAL-IMAGE 

DAGNOSTIC APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the ben 
efit of priority from Japanese Patent Application No. 2014 
023740, filed on Feb. 10, 2014, the entire contents of all of 
which are incorporated herein by reference. 

FIELD 

0002 Embodiments described herein relate generally to a 
medical-image processing apparatus and a medical-image 
diagnostic apparatus. 

BACKGROUND 

0003. In recent years, coronary stenosis lesions have been 
diagnosed from both aspects of “anatomical evaluation' of 
morphologically evaluating the presence or absence of steno 
sis and the degree of the Stenosis, for example, and “physi 
ological evaluation of objectively evaluating the presence or 
absence of myocardial ischemia and the degree of the myo 
cardial ischemia, for example. As physiological indices used 
for the “physiological evaluation, fractional flow reserve 
(FFR) and coronary flow reserve (CFR), for example, are 
drawing attention. For example, the FFR is an index that 
indicates the degree of myocardialischemia caused by Steno 
sis of a coronary artery, and is represented by the ratio of 
maximum coronary blood flow in the presence of Stenosis to 
maximum coronary blood flow in the absence of stenosis. For 
example, the CFR is an index that indicates the ability to 
increase the coronary blood flow in response to the increasing 
demands of oxygen in a cardiac muscle, and is represented by 
the ratio of coronary blood flow during peak reactive hyper 
emia to coronary blood flow at rest. 
0004. These physiological indices have been convention 
ally calculated by certain measuring devices. However, in 
these years, an analysis technique is known in which the 
above-described physiological indices are calculated based 
on analysis using image data containing blood vessels. For 
example, CT-FFR is known in which an anatomical structure 
model (three-dimensional polygon model) of coronary arter 
ies is generated from a CT image containing coronary arteries 
collected by an X-ray CT apparatus, and fluid analysis (com 
putational fluid dynamics (CFD)) processing is applied to the 
generated three-dimensional polygon, whereby pressure dis 
tribution, blood velocity distribution, and FFR values, for 
example, in the coronary arteries are simulated to display 
these results on the three-dimensional polygon model. How 
ever, in the above-described conventional techniques, it may 
be difficult to compare the results of the fluid analysis with 
medical images. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a diagram for explaining a configuration 
example of a system including a medical-image processing 
apparatus according to a first embodiment; 
0006 FIG. 2 is a diagram illustrating one example of con 
figuration of the medical-image processing apparatus accord 
ing to the first embodiment; 
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0007 FIG. 3 includes diagrams illustrating one example 
of generation of a 3D coronary model by a 3D-coronary 
model generating unit according to the first embodiment. 
0008 FIG. 4 includes diagrams for explaining one 
example of analysis performed by a fluid analysis unit accord 
ing to the first embodiment; 
0009 FIG. 5 includes diagrams illustrating one example 
of fusion images displayed on a display unit according to the 
first embodiment; 
0010 FIG. 6 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus according to the first embodiment; 
0011 FIG. 7 is a diagram illustrating one example of con 
figuration of a medical-image processing apparatus accord 
ing to a second embodiment; 
0012 FIG. 8 is a diagram illustrating one example of a 
fusion image displayed on a display unit according to the 
second embodiment; 
(0013 FIG. 9 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus according to the second embodiment; 
0014 FIG. 10 is a diagram illustrating one example of 
configuration of a medical-image processing apparatus 
according to a third embodiment; 
0015 FIG. 11 includes diagrams illustrating one example 
of a fusion image displayed on a display unit according to the 
third embodiment; 
0016 FIG. 12 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus according to the third embodiment; 
0017 FIG. 13 is a diagram illustrating one example of a 
fusion image displayed on a display unit according to a fourth 
embodiment; 
0018 FIG. 14A is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment; 
0019 FIG. 14B is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment; 
0020 FIG. 15 is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment; and 
0021 FIG. 16 is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment. 

DETAILED DESCRIPTION 

0022. According to embodiment, a medical-image pro 
cessing apparatus comprising an acquisition unit, a genera 
tion unit, an identification unit and a display control unit. The 
acquisition unit that acquires a medical image containing a 
blood vessel collected by a medical-image diagnostic appa 
ratus. The generation unit that generates an anatomical struc 
ture model based on the medical image acquired by the acqui 
sition unit. The identification unit that identifies a position, on 
the medical image, of an index relating to blood flow that is 
analyzed through fluid analysis using the anatomical struc 
ture model. The display control unit that displays the position 
of the index on the medical image, and also display the index 
associated with the position of the index on the medical 
image. 
0023. A medical-image processing apparatus and a medi 
cal-image diagnostic apparatus according to embodiments 
will now be described with reference to the drawings. In the 
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embodiments below, embodiments of this medical-image 
processing apparatus 100 will be described. 
0024 FIG. 1 is a diagram for explaining a configuration 
example of a system 1 including the medical-image process 
ing apparatus 100 according to a first embodiment. As 
depicted in FIG. 1, the medical-image processing apparatus 
100 according to the first embodiment is connected with a 
medical-image diagnostic apparatus 200 and an image Stor 
age device 300 via a network 2 such as an in-house local area 
network (LAN) installed in a hospital, for example. The 
respective apparatus and device herein can directly or indi 
rectly communicate with each other. For example, when a 
picture archiving and communication system (PACS) is inte 
grated in the system 1, the respective apparatus and device 
transmit and receive medical images, for example, between 
each other according to the Digital Imaging and Communi 
cations in Medicine (DICOM) standard. 
0025. The medical-image diagnostic apparatus 200 is an 
X-ray diagnostic apparatus, an X-ray computed tomography 
(CT) apparatus, a magnetic resonance imaging (MRI) appa 
ratus, an ultrasonic diagnostic apparatus, a single photon 
emission computed tomography (SPECT) apparatus, a 
positron emission computed tomography (PET) apparatus, a 
SPECTCT apparatus in which the SPECT apparatus and the 
X-ray CT apparatus are integrated, a PET-CT apparatus in 
which the PET apparatus and the X-ray CT apparatus are 
integrated, or a group of these apparatus, for example. The 
medical-image diagnostic apparatus 200 according to the first 
embodiment can generate three-dimensional medical-image 
data (volume data). 
0026 Specifically, the medical-image diagnostic appara 
tus 200 according to the first embodiment generates volume 
data by imaging a subject. For example, the medical-image 
diagnostic apparatus 200 collects data such as projection data 
and an MR signal by imaging a subject, and reconstructs 
medical-image data in a plurality of axial planes along the 
body axis of the subject from the collected data, thereby 
generating Volume data. For example, the medical-image 
diagnostic apparatus 200 reconstructs medical-image data in 
500 axial planes. This group of medical-image data in 500 
axial planes constitutes the Volume data. The projection data 
and the MR signal, for example, themselves of the subject 
imaged by the medical-image diagnostic apparatus 200 may 
be used as the volume data. 
0027. The medical-image diagnostic apparatus 200 
according to the first embodiment transmits the generated 
volume data to the image storage device 300. When transmit 
ting the volume data to the image storage device 300, the 
medical-image diagnostic apparatus 200 transmits as Supple 
mentary information, for example, a patient ID for identify 
ing a subject, a test ID for identifying a test, an apparatus ID 
for identifying the medical-image diagnostic apparatus 200, a 
series ID for identifying one shot of imaging by the medical 
image diagnostic apparatus 200. 
0028. The image storage device 300 is a database for stor 
ing medical images. Specifically, the image storage device 
300 according to the first embodiment stores the volume data 
transmitted from the medical-image diagnostic apparatus 200 
in a storage unit to store therein the Volume data. In the first 
embodiment, the Volume data stored in the image storage 
device 300 is stored in association with the patient ID, the test 
ID, the apparatus ID, and the series ID, for example. Accord 
ingly, the medical-image processing apparatus 100 performs 
a search using the patient ID, the test ID, the apparatus ID, and 
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the series ID, for example, to acquire necessary Volume data 
from the image storage device 300. 
0029. The medical-image processing apparatus 100 is an 
image processing apparatus that performs image processing 
on medical images, and examples thereof include a worksta 
tion, an image server or a viewer of the picture archiving and 
communication system (PACS), and various devices of an 
electronic health record system. The medical-image process 
ingapparatus 100 according to the first embodiment performs 
various processes on the Volume data acquired from the medi 
cal-image diagnostic apparatus 200 or the image storage 
device 300, performs simulation of a physiological index for 
evaluating the presence or absence of myocardialischemia or 
the degree of the myocardial ischemia, for example, to dis 
play a simulation result and a medical image. Herein, the 
medical-image processing apparatus 100 according to the 
present embodiment makes it possible to easily compare the 
simulation result of the physiological index based on the fluid 
analysis with the medical image. 
0030. As described above, in the conventional techniques, 
simulation of a physiological index based on the fluid analysis 
has been performed, and the simulation result is displayed on 
a three-dimensional polygon model. When the three-dimen 
sional polygon model is compared with a medical image 
collected by the medical-image diagnostic apparatus, infor 
mation Such as pixel values and structural information of 
anatomical tissues is missing or reduced. Accordingly, only 
simultaneously displaying the simulation result and the three 
dimensional polygon model is not sufficient for diagnostic 
performance, and thus comparison with the medical image 
may be required. For example, in a three-dimensional poly 
gon model that is generated by rough modeling, there are 
occasions when Stenosis is not recognized on the model and 
occasions when confirmation with the medical image is 
required. In view of this, the medical-image processing appa 
ratus 100 according to the present embodiment makes it pos 
sible to easily compare the result based on the fluid analysis 
with the medical image by the configuration described in 
detail hereinafter. 
0031 Specifically, the medical-image processing appara 
tus 100 according to the present embodiment generates an 
anatomical structure model (e.g., three-dimensional polygon 
model) based on a medical image generated by the medical 
image diagnostic apparatus 200, and performs fluid analysis 
processing on the generated anatomical structure model to 
acquire a simulation result of a physiological index (e.g., FFR 
or CFR). The medical-image processing apparatus 100 then 
aligns the acquired simulation result with the medical image 
to display a fusion image indicating the simulation result at 
the corresponding position in the medical image thus aligned. 
0032 FIG. 2 is a diagram illustrating one example of con 
figuration of the medical-image processing apparatus 100 
according to the first embodiment. A medical-image input 
unit 110 acquires Volume data of a medical image from the 
medical-image diagnostic apparatus 200 or the image storage 
device 300. Specifically, the medical-image input unit 110 
acquires an image containing blood vessels collected by the 
medical-image diagnostic apparatus 200. The image contain 
ing blood vessels herein is an image of blood vessels such as 
coronary arteries that are imaged as targets, and includes a 
medical image collected in contrast imaging and a medical 
image collected in non-contrast imaging. 
0033 For example, the medical-image input unit 110 
receives operation performed by an operator, and acquires 
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Volume data of a CT image in a cardiac region containing 
coronary arteries collected by an X-ray CT apparatus as the 
medical-image diagnostic apparatus 200. The medical-image 
input unit 110 then stores the acquired volume data in a 
medical-image storage unit 131. Herein, the medical-image 
input unit 110 can not only acquire the Volume data of a 
medical image via the network 2 but also acquire the Volume 
data via a portable storage medium. 
0034. The medical-image storage unit 131 stores therein 
the medical image acquired by the medical-image input unit 
110. For example, the medical-image storage unit 131 stores 
therein the Volume data of a CT image in a cardiac region 
containing coronary arteries acquired by the medical-image 
input unit 110. 
0035. A cardiac-region extraction unit 141 reads volume 
data of a medical image from the medical-image storage unit 
131, and extracts the cardiac region from the volume data thus 
read. Herein, extraction of the cardiac region by the cardiac 
region extraction unit 141 can be performed by existing 
known techniques. For example, the cardiac-region extrac 
tion unit 141 uses pattern matching using a human body atlas 
or a region expansion method based on pixel values (voxel 
values) of the Volume data, for examples, to extract positions 
of Voxels corresponding to the cardiac region in the Volume 
data. 
0036. A coronary-region extraction unit 142 then extracts 
a coronary region contained in the cardiac region extracted by 
the cardiac-region extraction unit 141. Herein, extraction of 
the coronary region by the coronary-region extraction unit 
142 can also be performed by existing known techniques. For 
example, the coronary-region extraction unit 142 uses the 
region expansion method, for example, to extract positions of 
Voxels corresponding to the coronary region from the Voxels 
corresponding to the cardiac region. In one example, the 
coronary-region extraction unit 142 extracts positions of VOX 
els corresponding to the coronary region on the basis of CT 
values of voxels that vary depending on contrast agents in the 
CT image for the cardiac region. 
0037. The coronary-region extraction unit 142 then stores 
image data of the coronary region thus extracted in a coro 
nary-region storage unit 132. The coronary-region extraction 
unit 142 also stores information on the position of the coro 
nary region extracted in the medical image in a medical 
image coronary-region relative-position storage unit 133. In 
other words, based on the information on the positions of the 
Voxels corresponding to the cardiac region in the medical 
image extracted by the cardiac-region extraction unit 141, the 
coronary-region extraction unit 142 extracts positions of VOX 
els, in the Volume data of the medical image, that correspond 
to the coronary region extracted from the cardiac region, and 
stores information on the extracted positions in the medical 
image coronary-region relative-position storage unit 133. 
0038. The coronary-region storage unit 132 stores therein 
image data of the coronary region extracted by the coronary 
region extraction unit 142. The medical-image coronary-re 
gion relative-position storage unit 133 stores therein informa 
tion on the positions of voxels, in the volume data of the 
medical image, that correspond to the coronary region 
extracted by the coronary-region extraction unit 142. 
0039. A 3D-coronary-model generation unit 143 gener 
ates a 3D coronary model in which a coronary artery is three 
dimensionally modeled by using the information on the VOX 
els corresponding to the coronary region extracted by the 
coronary-region extraction unit 142. For example, the 
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3D-coronary-model generation unit 143 generates a 3D coro 
nary model that is a three-dimensional polygon model in 
which surfaces of the coronary region are represented by a 
group of polygons. FIG. 3 includes diagrams illustrating one 
example of generation of the 3D coronary model by the 
3D-coronary-model generation unit 143 according to the first 
embodiment. For example, the 3D-coronary-model genera 
tion unit 143 uses the data of the coronary region extracted 
from the volume data of the CT images to generate a 3D 
coronary model as depicted in FIG. 3. 
0040. The 3D-coronary-model generation unit 143 sends 
the generated 3D coronary model to a fluid analysis unit 144 
described later. The 3D-coronary-model generation unit 143 
herein stores positional relation between the generated 3D 
coronary model and the medical image in a medical-image 
3D-coronary-model relative-position storage unit 134. For 
example, the 3D-coronary-model generation unit 143 stores 
information on positions (e.g., coordinates) of Voxels corre 
sponding to the respective polygons representing the 3D 
coronary model in the medical-image 3D-coronary-model 
relative-position storage unit 134. The medical-image 
3D-coronary-model relative-position storage unit 134 stores 
therein positional relation (e.g., coordinate transform matrix) 
between the 3D coronary model generated by the 3D-coro 
nary-model generation unit 143 and the medical image. 
0041 Referring back to FIG. 2, the fluid analysis unit 144 
analyzes indices relating to blood flow in blood vessels using 
the image containing blood vessels collected by the medical 
image diagnostic apparatus 200 on the basis of fluid analysis. 
Specifically, the fluid analysis unit 144 performs fluid analy 
sis on the 3D coronary model generated by the 3D-coronary 
model generation unit 143, using various conditions input 
from a fluid-analysis-initial-condition boundary-condition 
input unit 111, to analyze pressure distribution, blood veloc 
ity distribution, and an FFR value, for example, in a coronary 
vessel. Herein, the fluid-analysis-initial-condition boundary 
condition input unit 111 receives input of conditions (e.g., 
mass, viscosity, and flow rate of blood, Young's modulus of 
blood vessel) for simulating an index relating to blood flow in 
a blood vessel on the basis of fluid analysis. For example, the 
fluid-analysis-initial-condition boundary-condition input 
unit 111 receives direct input from an operator. The fluid 
analysis-initial-condition boundary-condition input unit 111 
herein may acquire the conditions from the database. 
0042 FIG. 4 includes diagrams for explaining one 
example of analysis performed by the fluid analysis unit 144 
according to the first embodiment. For example, as depicted 
in FIG. 4, the fluid analysis unit 144 performs fluid analysis 
using the various conditions input by the fluid-analysis-ini 
tial-condition boundary-condition input unit 111 on the 3D 
coronary model generated by the 3D-coronary-model genera 
tion unit 143, thereby analyzing the pressure distribution 
(Pressure (mm Hg)) in the 3D coronary model depicted in the 
central-upper diagram in FIG. 4 and analyzing the blood 
velocity distribution (Velocity (cm/s)) in the 3D coronary 
model depicted in the central-lower diagram in FIG. 4. 
0043. Furthermore, as depicted in the right diagram in 
FIG. 4, the fluid analysis unit 144 calculates an FFR value 
(CT-FFR), for example, in the 3D coronary model from the 
pressure distribution (Pressure (mmHG)) and the blood 
velocity distribution (Velocity (cm/s)), for example, in the 
analyzed 3D coronary model. For example, as depicted in 
FIG. 4, the fluid analysis unit 144 analyzes an FFR value in 
each position of the 3D coronary model. The fluid analysis 
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unit 144 then stores a fluid analysis result Such as the pressure 
distribution, the blood velocity distribution, and the FFR 
value in the 3D coronary model in a fluid-analysis-result 
storage unit 135. The fluid analysis unit 144 also stores posi 
tional relation between the 3D coronary model and the fluid 
analysis result in a 3D-coronary-model fluid-analysis-result 
relative-position storage unit 136. 
0044) The fluid-analysis-result storage unit 135 stores 
therein the fluid analysis result obtained by the fluid analysis 
unit 144. The 3D-coronary-model fluid-analysis-result rela 
tive-position storage unit 136 stores therein the positional 
relation between the fluid analysis result obtained by the fluid 
analysis unit 144 and the 3D coronary model. 
0045 An alignment processing unit 145 identifies the 
position, on the image, of the index relating to blood flow in 
a blood vessel analyzed through the fluid analysis using the 
image containing blood vessels collected by the medical 
image diagnostic apparatus 200. Specifically, the alignment 
processing unit 145 identifies the position, on the image, of 
the index analyzed through the fluid analysis using the 3D 
polygon model extracted from the image containing blood 
vessels. For example, the alignment processing unit 145 iden 
tifies the position, on the CT image, of the result of fluid 
analysis using the 3D coronary model generated by using the 
coronary arteries extracted from the CT image. 
0046. In one example, the alignment processing unit 145 

first reads information on positions of Voxels corresponding 
to the coronary region in Volume data of a medical image 
stored by the medical-image coronary-region relative-posi 
tion storage unit 133 and information on the position of the 
3D coronary model in the volume data of the medical image 
stored by the medical-image 3D-coronary-model relative 
position storage unit 134 to identify the position of the 3D 
coronary model corresponding to the position of the coronary 
region in the medical image, thereby aligning the coronary 
region with the 3D coronary model. 
0047. The alignment processing unit 145 then reads the 
position of the fluid analysis result in the 3D coronary model 
stored by the 3D-coronary-model fluid-analysis-result rela 
tive-position storage unit 136, and associates this position 
with the coronary region with which the fluid analysis result 
is aligned. In other words, the alignment processing unit 145 
identifies the position of the fluid analysis result in the coro 
nary region. The alignment processing unit 145 then sends 
information on the identified position to a medical-image 
fluid-analysis-result fusion-image generation unit 146 
described later. 

0048. As described above, the alignment processing unit 
145 aligns a medical image with an anatomical structure 
model, so that, for example, the medical-image fluid-analy 
sis-result fusion-image generation unit 146 can generate a 
fusion image in which a simulation result is indicated at an 
accurate position of a blood vessel contained in the medical 
image. Herein, a method of alignment is not limited to the 
above-described method, and any other methods may be used 
therefor. For example, alignment may be performed with 
reference to an anatomical landmark of the medical image 
and the anatomical structure model. In this case, for example, 
the alignment processing unit 145 aligns a coronary artery 
contained in volume data of the medical image with the 3D 
coronary model with reference to the anatomical landmark. 
The alignment processing unit 145 then associates the posi 
tion of the fluid analysis result in the 3D coronary model with 
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the coronary artery contained in the Volume data to identify 
the position of the fluid analysis result in the coronary region. 
0049. The medical-image fluid-analysis-result fusion-im 
age generation unit 146 displays the position on the image 
containing blood vessels and also displays the index associ 
ated with the position on a display unit 120. Specifically, 
based on the position of the fluid analysis result in the coro 
nary region aligned by the alignment processing unit 145, the 
medical-image fluid-analysis-result fusion-image generation 
unit 146 generates a fusion image in which the fluid analysis 
result is indicated in the corresponding position of the medi 
cal image read from the medical-image storage unit 131, and 
displays the generated fusion image on the display unit 120. 
0050 FIG. 5 includes diagrams illustrating one example 
of fusion images displayed on the display unit 120 according 
to the first embodiment. For example, the medical-image 
fluid-analysis-result fusion-image generation unit 146 gener 
ates a fusion image in which the fluid analysis results "CT 
FFR: 0.90 and “CT-FFR: 0.67” obtained by the fluid analysis 
unit 144 are associated with positions corresponding to coro 
nary arteries in a CT image of a heart as depicted in the left 
diagram of FIG. 5, and displays the fusion image on the 
display unit 120. This operation enables an observer to per 
form diagnosis while comparing the fluid analysis results 
with morphological information, so that diagnostic perfor 
mance can be improved. 
0051. Herein, the medical-image fluid-analysis-result 
fusion-image generation unit 146 can generate not only a 
Volume rendering image but also a fusion image in which the 
fluid analysis results “CT-FFR: 0.90 and “CT-FFR: 0.67 are 
associated with positions corresponding to coronary arteries 
in a curved multi planer reconstruction (CPR) image or an 
MPR image as depicted in the right-upper row of FIG. 5, for 
example, and display the fusion images on the display unit 
120. The medical-image fluid-analysis-result fusion-image 
generation unit 146 can also generate a fusion image in which 
a fluid analysis result Such as pressure distribution is indicated 
in a cross section (CS) image of coronary arteries as depicted 
in the right-lower row of FIG. 5, for example, and display the 
fusion image on the display unit 120. In this manner, the 
medical-image fluid-analysis-result fusion-image generation 
unit 146 can generate various images from the original Vol 
ume data, and can generate and display fusion images in 
which the fluid analysis results are displayed on the generated 
images. Herein, the fluid analysis results to be indicated on a 
medical image can be optionally selected and, for example, it 
is possible to indicate difference of pressure distribution in 
coronary arteries in different colors, and generate and display 
a fusion image in which FFR values are indicated in the 
respective positions of the coronary arteries. 
0.052 FIG. 6 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus 100 according to the first embodiment. In FIG. 6, a case 
is illustrated in which a fluid analysis result based on a 3D 
coronary model generated from a medical image is indicated 
on a CT image. As depicted in FIG. 6, in the medical-image 
processing apparatus 100 according to the first embodiment, 
the medical-image input unit 110 acquires a medical image 
(step S101), and the cardiac-region extraction unit 141 and 
the coronary-region extraction unit 142 extract a cardiac 
region in the medical image and a coronary region in the 
cardiac region, respectively. The coronary-region extraction 
unit 142 then causes the medical-image coronary-region rela 
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tive-position storage unit 133 to store therein positions of 
coronary arteries in the medical image (step S102). 
0053 Subsequently, the 3D-coronary-model generation 
unit 143 generates a 3D coronary model using the extracted 
coronary region, and causes the medical-image 3D-coronary 
model relative-position storage unit 134 to store therein the 
relative position of the 3D coronary model in the medical 
image (step S103). Furthermore, the fluid analysis unit 144 
performs fluid analysis processing on the generated 3D coro 
nary model, and causes the 3D-coronary-model fluid-analy 
sis-result relative-position storage unit 136 to store therein the 
position of the analysis result in the 3D coronary model (step 
S104). 
0054 The alignment processing unit 145 then identifies 
the position of the analysis result in the medical image on the 
basis of the positions of the coronary arteries in the medical 
image stored in the medical-image coronary-region relative 
position storage unit 133, the relative position of the 3D 
coronary model in the medical image stored in the medical 
image 3D-coronary-model relative-position storage unit 134, 
and the position of the analysis result in the 3D coronary 
model stored in the 3D-coronary-model fluid-analysis-result 
relative-position storage unit 136 to align the position of the 
analysis result on the medical image (step S105). 
0055 Subsequently, the medical-image fluid-analysis-re 
Sult fusion-image generation unit 146 generates a fusion 
image in which the position of the analysis result and the 
analysis result are displayed on the medical image (step 
S106), and displays the generated fusion image on the display 
unit 120 (step S107). 
0056. As described above, according to the first embodi 
ment, the alignment processing unit 145 identifies the posi 
tion, on the image, of the index relating to blood flow in a 
blood vessel analyzed through fluid analysis using the image 
containing the blood vessels collected by the medical-image 
diagnostic apparatus 200. The medical-image fluid-analysis 
result fusion-image generation unit 146 displays the position 
on the image containing the blood vessels and also displays 
the index associated with the position on the display unit 120. 
Thus, the medical-image processing apparatus 100 according 
to the first embodiment can display the analysis result based 
on the fluid analysis at an accurate position in the medical 
image, and makes it possible to easily compare the result 
based on the fluid analysis with the medical image. 
0057 Consequently, a morphological state of blood ves 
sels can be easily checked, whereby diagnostic performance 
can be improved. For example, if an FFR value is small in the 
analysis result based on the fluid analysis, the degree of steno 
sis on this Stenosis can be easily checked visually. 
0058. Furthermore, according to the first embodiment, the 
alignment processing unit 145 identifies the position, on the 
image, of the index analyzed through fluid analysis using a 
three-dimensional polygon model extracted from the image 
containing blood vessels. Thus, the medical-image process 
ing apparatus 100 according to the first embodiment makes it 
possible to easily identify the position by using existing tech 
niques. 
0059. In a second embodiment, a case will be described in 
which a fusion image in which a fluid analysis result is indi 
cated on an analysis image obtained by analyzing a medical 
image is generated and displayed. FIG. 7 is a diagram illus 
trating one example of configuration of a medical-image pro 
cessing apparatus 100a according to the second embodiment. 
In the second embodiment, a case of using a perfusion image 
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as the analysis image will be described. As depicted in FIG. 7, 
the medical-image processing apparatus 100a according to 
the second embodiment is different from the medical-image 
processing apparatus 100 according to the first embodiment 
depicted in FIG. 2 in additionally having a myocardial-per 
fusion-analysis processing unit 147, a medical-image perfu 
Sion-analysis-result relative-position storage unit 137, and a 
perfusion-analysis-result storage unit 138 and also in pro 
cessing performed by the alignment processing unit 145 and 
the medical-image fluid-analysis-result fusion-image genera 
tion unit 146. The following describes these differences 
focusing thereon. 
0060. The myocardial-perfusion-analysis processing unit 
147 performs myocardial perfusion analysis using a medical 
image stored by the medical-image storage unit 131. Specifi 
cally, the myocardial-perfusion-analysis processing unit 147 
calculates temporal concentration changes of a CT value 
based on CT images obtained by imaging on a time-series 
basis a cardiac region of a subject to whom a contrast agent is 
administered. The myocardial-perfusion-analysis processing 
unit 147 then generates a perfusion image in which an index 
representing a dynamic behavior of blood flow passing 
through a capillary in a tissue is mapped on the tissue from the 
calculated temporal concentration changes of the CT value. 
0061 The myocardial-perfusion-analysis processing unit 
147 then stores information on each position of the perfusion 
analysis result (index representing dynamic behavior of 
blood flow passing through the capillary) in the medical 
image in the medical-image perfusion-analysis-result rela 
tive-position storage unit 137. The myocardial-perfusion 
analysis processing unit 147 also stores the generated perfu 
sion image in the perfusion-analysis-result storage unit 138. 
0062. The medical-image perfusion-analysis-result rela 
tive-position storage unit 137 stores therein the information 
on each position of the perfusion analysis result in Volume 
data of the medical image. The perfusion-analysis-result Stor 
age unit 138 stores therein the perfusion image. 
0063. The alignment processing unit 145 according to the 
second embodiment identifies the position of the index on an 
analysis image generated based on the medical image. Spe 
cifically, the alignment processing unit 145 identifies the 
position, on the analysis image, of the index analyzed through 
fluid analysis using a 3D polygon model. For example, the 
alignment processing unit 145 identifies the position, on the 
perfusion image, of the result of fluid analysis using a 3D 
coronary model generated by using coronary arteries 
extracted from a CT image. 
0064. In one example, the alignment processing unit 145 

first reads information on each position of the perfusion 
analysis result in Volume data of a medical image stored by 
the medical-image perfusion-analysis-result relative-posi 
tion storage unit 137, information on the positions of voxels 
corresponding to the coronary region in the Volume data of 
the medical image, and information on the position of the 3D 
coronary model in the Volume data of the medical image to 
identify relative positions between the respective pieces of 
information, thereby aligning the perfusion analysis result 
with the coronary region and with the 3D coronary model in 
the medical image. 
0065. The alignment processing unit 145 then identifies 
the position of the fluid analysis result in the coronary region 
for which the perfusion analysis result is aligned with the 
coronary region and with the 3D coronary model in the medi 
cal image. The alignment processing unit 145 then sends 
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information on the identified position to the medical-image 
fluid-analysis-result fusion-image generation unit 146. 
0066. The medical-image fluid-analysis-result fusion-im 
age generation unit 146 according to the second embodiment 
displays the position on the analysis image and also displays 
the index associated with the position on the display unit 120. 
Specifically, based on the perfusion analysis result, the coro 
nary region, and the 3D coronary model that are aligned in the 
medical image by the alignment processing unit 145, and 
based on the position of the fluid analysis result in the coro 
nary region, the medical-image fluid-analysis-result fusion 
image generation unit 146 generates a fusion image in which 
the fluid analysis result is indicated in the corresponding 
position of the perfusion image read from the perfusion 
analysis-result storage unit 138, and displays the generated 
fusion image on the display unit 120. 
0067 FIG. 8 is a diagram illustrating one example of the 
fusion image displayed on the display unit 120 according to 
the second embodiment. For example, the medical-image 
fluid-analysis-result fusion-image generation unit 146 gener 
ates a fusion image in which the fluid analysis results “CT 
FFR: 0.90 and “CT-FFR: 0.67” obtained by the fluid analysis 
unit 144 are associated with positions corresponding to coro 
nary arteries in a perfusion image of a cardiac region as 
depicted in FIG. 8, and displays the fusion image on the 
display unit 120. 
0068 FIG. 9 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus 100a according to the second embodiment. In FIG. 9. 
the same step numbers are given to the same processes as 
those of the flowchart depicted in FIG. 6, and thus a detail 
description thereof is omitted. As depicted in FIG. 9, in the 
medical-image processing apparatus 100a according to the 
second embodiment, a medical image is acquired (step S101), 
positions of coronary arteries in the medical image are stored 
(step S102), the relative position of a 3D coronary model in 
the medical image is stored (step S103), and the position of 
the analysis result in the 3D coronary model is stored (step 
S104). 
0069. Subsequently, the myocardial-perfusion-analysis 
processing unit 147 performs perfusion analysis processing 
using the medical image, and causes the medical-image per 
fusion-analysis-result relative-position storage unit 137 to 
store therein the position of the perfusion analysis result in the 
medical image (step S201). The alignment processing unit 
145 then identifies the positions of the analysis result and the 
perfusion analysis result in the medical image on the basis of 
the perfusion analysis results stored in the medical-image 
perfusion-analysis-result relative-position storage unit 137. 
the positions of the coronary arteries in the medical image 
stored in the medical-image coronary-region relative-posi 
tion storage unit 133, the relative position of the 3D coronary 
model in the medical image stored in the medical-image 
3D-coronary-model relative-position storage unit 134, and 
the position of the analysis result in the 3D coronary model 
stored in the 3D-coronary-model fluid-analysis-result rela 
tive-position storage unit 136 to align the positions of the 
analysis result and the perfusion analysis result on the medi 
cal image (step S202). 
0070. Subsequently, the medical-image fluid-analysis-re 
Sult fusion-image generation unit 146 generates a fusion 
image in which the position of the analysis result, the analysis 
result, and the perfusion analysis result are displayed on the 
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medical image (step S203), and displays the generated fusion 
image on the display unit 120 (step S204). 
0071. As described above, according to the second 
embodiment, the alignment processing unit 145 identifies the 
position of the index on the perfusion image generated based 
on the medical image. The medical-image fluid-analysis 
result fusion-image generation unit 146 displays the position 
on the perfusion image, and also displays the index associated 
with the position on the display unit 120. Thus, the medical 
image processing apparatus 100a according to the second 
embodiment makes it possible to easily compare the result 
based on the fluid analysis with the analysis image based on 
the medical image. Consequently, diagnostic performance 
can be further improved. For example, if ischemia is observed 
in a perfusion image, the FFR value of the blood vessel 
responsible therefor can be easily checked. 
0072. In a third embodiment, a case will be described in 
which analysis results based on fluid analysis are indicated on 
different medical images. FIG. 10 is a diagram illustrating 
one example of configuration of a medical-image processing 
apparatus 100b according to the third embodiment. In the 
third embodiment, a case of indicating an analysis result 
obtained by fluid analysis using a 3D coronary model gener 
ated from a CT image on an MR image will be described as an 
example. As depicted in FIG. 10, the medical-image process 
ing apparatus 100b according to the third embodiment is 
different from the medical-image processing apparatus 100 
according to the first embodiment depicted in FIG. 2 in addi 
tionally having an inter-medical-image alignment processing 
unit 148 and an inter-medical-image relative-position storage 
unit 139 and also in processing performed by the alignment 
processing unit 145 and the medical-image fluid-analysis 
result fusion-image generation unit 146. The following 
describes these differences focusing thereon. 
0073. The inter-medical-image alignment processing unit 
148 performs alignment between different medical images 
stored by the medical-image storage unit 131. For example, 
the inter-medical-image alignment processing unit 148 per 
forms alignment between a CT image and an MR image in 
both of which a cardiac region of the same subject is imaged. 
Herein, the processing of the alignment between the medical 
images by the inter-medical-image alignment processing unit 
148 can be performed by existing known techniques and, for 
example, by examining similarity of Voxels between two 
medical images, alignment of the image is performed. The 
inter-medical-image relative-position storage unit 139 stores 
therein information on alignment between different medical 
images performed by the inter-medical-image alignment pro 
cessing unit 148. 
0074 The alignment processing unit 145 according to the 
third embodiment performs alignment between medical 
images containing blood vessels collected by different types 
of medical-image diagnostic apparatus to identify positions 
of indices on the different types of images. Specifically, the 
alignment processing unit 145 identifies positions, on differ 
ent medical images, of indices analyzed through fluid analy 
sis using a 3D polygon model. For example, the alignment 
processing unit 145 identifies the position, on an MR image, 
of the fluid analysis result obtained by using a 3D coronary 
model generated by using coronary arteries extracted from a 
CT image. 
0075. In one example, the alignment processing unit 145 

first reads information on alignment between a CT image and 
an MR image stored by the inter-medical-image relative 
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position storage unit 139, information on positions of voxels 
corresponding to a coronary region in Volume data of the CT 
image, and information on the position of a 3D coronary 
model in the volume data of the CT image to identify relative 
positions of the respective pieces of information, thereby 
performing alignment between the coronary region in the MR 
image and the 3D coronary model. 
0076. The alignment processing unit 145 then identifies 
the position of the fluid analysis result in the coronary region 
for which alignment between the coronary region in the MR 
image and the 3D coronary model is performed. The align 
ment processing unit 145 then sends information on the iden 
tified position to the medical-image fluid-analysis-result 
fusion-image generation unit 146. 
0077. The medical-image fluid-analysis-result fusion-im 
age generation unit 146 according to the third embodiment 
displays the position on different types of images and also 
displays the index associated with the position on the display 
unit 120. Specifically, based on the coronary region in the MR 
image and the 3D coronary model that are aligned by the 
alignment processing unit 145, and also based on the position 
of the fluid analysis result in the coronary region, the medical 
image fluid-analysis-result fusion-image generation unit 146 
generates a fusion image in which the fluid analysis result is 
indicated at the corresponding position on the MR image read 
from the medical-image storage unit 131, and displays the 
generated fusion image on the display unit 120. 
0078 FIG. 11 includes diagrams illustrating one example 
of the fusion image displayed on the display unit 120 accord 
ing to the third embodiment. For example, as depicted in FIG. 
11, the medical-image fluid-analysis-result fusion-image 
generation unit 146 generates a fusion image in which the 
fluid analysis result “CT-FFR: 0.71” of a 3D coronary model 
generated from a CT image at a corresponding position on the 
MR image aligned with the CT image, and displays the fusion 
image on the display unit 120. This operation makes it pos 
sible to compare medical images that are collected by differ 
ent modalities with the fluid analysis result, and thus diag 
nostic performance can be improved. The above-described 
example is merely an example and the medical images to be 
used are not limited to the above-described ones, and any 
types of medical images can be used. 
0079. In the above-described examples, a case of display 
ing a fusion image has been described in which a fluid analy 
sis result is indicated on an original image of an MR image, 
but the medical-image processing apparatus 100b according 
to the present embodiment can generate and display a fusion 
image in which the fluid analysis result is indicated on an 
analysis image of the MR image. For example, the medical 
image processing apparatus 100b depicted in FIG. 10 further 
includes the myocardial-perfusion-analysis processing unit 
147, the medical-image perfusion-analysis-result relative 
position storage unit 137, and the perfusion-analysis-result 
storage unit 138 depicted in FIG. 7. The alignment processing 
unit 145 performs alignment with the analysis image, and the 
medical-image fluid-analysis-result fusion-image generation 
unit 146 generates a fusion image in which the fluid analysis 
result is indicated on the analysis image to display the fusion 
image on the display unit 120. 
0080 FIG. 12 is a flowchart illustrating the procedure of 
processing performed by the medical-image processing appa 
ratus 100baccording to the third embodiment. In FIG. 12, a 
case is illustrated in which fluid analysis results based on a 3D 
coronary model generated from a CT image is indicated on an 
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MR image. As depicted in FIG. 12, in the medical-image 
processing apparatus 100b according to the third embodi 
ment, the medical-image input unit 110 acquires a CT image 
and an MR image (step S301), the inter-medical-image align 
ment processing unit 148 aligns the CT image with the MR 
image and stores the relative position in the inter-medical 
image relative-position storage unit 139 (step S302). 
I0081. The cardiac-region extraction unit 141 and the coro 
nary-region extraction unit 142 then extract a cardiac region 
in the CT image and a coronary region in the cardiac region, 
respectively. The coronary-region extraction unit 142 then 
stores positions of coronary arteries in the CT image in the 
medical-image coronary-region relative-position storage unit 
133 (step S303). 
I0082) Subsequently, the 3D-coronary-model generation 
unit 143 generates a 3D coronary model using the extracted 
coronary region, and stores the relative position of the 3D 
coronary model in the CT image in the medical-image 
3D-coronary-model relative-position storage unit 134 (step 
S304). Furthermore, the fluid analysis unit 144 performs fluid 
analysis processing on the generated 3D coronary model, and 
stores the position of the analysis result in the 3D coronary 
model in the 3D-coronary-model fluid-analysis-result rela 
tive-position storage unit 136 (step S305). 
I0083. The alignment processing unit 145 then identifies 
the position of the analysis result in the CT image on the basis 
of the positions of coronary arteries in the CT image, the 
relative position of the 3D coronary model in the CT image, 
and the position of the analysis result in the 3D coronary 
model (step S306). Furthermore, the alignment processing 
unit 145 identifies the position of the analysis result in the MR 
image on the basis of information on the alignment between 
the CT image and the MR image and the position of the 
analysis result in the MR image (step S307). 
I0084 Subsequently, the medical-image fluid-analysis-re 
Sult fusion-image generation unit 146 generates a fusion 
image in which the position of the analysis result and the 
analysis result are displayed on the MR image (step S308), 
and displays the generated fusion image on the display unit 
120 (step S309). 
I0085. As described above, according to the third embodi 
ment, the alignment processing unit 145 performs alignment 
between different types of medical images collected by dif 
ferent types of medical-image diagnostic apparatus, thereby 
identifying the position of an index on the different medical 
images. The medical-image fluid-analysis-result fusion-im 
age generation unit 146 displays the position on the different 
medical images and also displays the index associated with 
the position on the display unit 120. Thus, the medical-image 
processing apparatus 100baccording to the third embodiment 
can display the fluid analysis result on various medical 
images, and enables diagnostic performance to be further 
improved. 
0.086 Embodiments are not limited to the above-described 
embodiments, and can be implemented in other various 
forms. 

0087. In the above-described embodiments, cases have 
been described in which a fluid analysis result is displayed on 
a medical image oran analysis image. However, the embodi 
ments are not limited to these cases, and may be cases of 
displaying information that is indicated in combination with 
an analysis result obtained by analyzing a medical image and 
a fluid analysis result. Specifically, the medical-image fluid 
analysis-result fusion-image generation unit 146 according to 
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the fourth embodiment displays evaluation information that is 
derived from an analysis result obtained by analyzing an 
index relating to blood flow and an analysis image, in asso 
ciation with the position of the index on the analysis image. 
For example, it is possible to combine myocardial abnormal 
ity evaluated by myocardial perfusion with a CT-FFR value, 
define the Stenosis treatment level according to these states, 
and display the level on the analysis image. 
0088. In one example, the stenosis treatment level is 
defined based on the myocardial abnormality in a blood 
vessel dominant region and the CT-FER value. The stenosis 
treatment level herein can be optionally set, and can be setas, 
for example, “Level 1: myocardial abnormality & FFR-0. 
75”, “Level 2: myocardial abnormality & FFR-0.75”, “Level 
3: myocardial normality & FFR <0.75, and “Level 4: myo 
cardial normality & FFR-0.75”. The medical-image fluid 
analysis-result fusion-image generation unit 146 reads a per 
fusion analysis result from the medical-image perfusion 
analysis-result relative-position storage unit 137, extracts an 
index representing hemodynamics in the dominant region for 
each position of blood vessels, and associates the index with 
the CT-FFR value. 
0089. The medical-image fluid-analysis-result fusion-im 
age generation unit 146 then refers to the above-described 
Stenosis treatment level, generates a fusion image in which 
corresponding levels are indicated for the respective positions 
of the blood vessels, and displays the generated fusion image 
on the display unit 120. FIG. 13 is a diagram illustrating one 
example of the fusion image displayed on the display unit 120 
according to the fourth embodiment. For example, as 
depicted in FIG. 13, the medical-image fluid-analysis-result 
fusion-image generation unit 146 generates a fusion image in 
which the Stenosis treatment levels “Level 1 CT-FFR: 0.67 
and “Level 4 CT-FFR: 0.90 are associated with the corre 
sponding positions of the coronary arteries in the perfusion 
image of the cardiac region, and displays the fusion image on 
the display unit 120. 
0090 Herein, the medical-image fluid-analysis-result 
fusion-image generation unit 146 may indicate the Stenosis 
treatment levels by indicating numbers for the levels in the 
image as depicted in FIG. 13 or, alternatively, may display the 
levels in different colors. For example, the medical-image 
fluid-analysis-result fusion-image generation unit 146 dis 
plays Level 1 emphatically in red, and displays Level 4 in 
blue. This operation enables an operator to observe a plurality 
of analysis results using medical images as an integrated 
evaluation result. 
0091 Display by the medical-image processing apparatus 
100 is not limited to the above-described examples, and dis 
play can be performed in various other manners. For example, 
the medical-image fluid-analysis-result fusion-image genera 
tion unit 146 can perform display in various manners for each 
stenosis. FIGS. 14A and 14D are diagrams each illustrating 
one example of a fusion image displayed on a display unit 
according to the fourth embodiment. For example, as 
depicted in FIG. 14A, the medical-image fluid-analysis-result 
fusion-image generation unit 146 can display each of "Steno 
sis 1: CT-FFR: 0.4”, “Stenosis 2: CT-FFR: 0.6, and “Stenosis 
3: CT-FFR: 0.9” for each stenosis in a switched manner. In 
FIG. 14A, all stenoses are illustrated but, actually, each steno 
sis is displayed one by one. 
0092. In this case, for example, the medical-image fluid 
analysis-result fusion-image generation unit 146 makes a list 
of stenotic portions in the ascending order of CT-FFR values, 
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and displays them one by one in the order of the list in 
response to operation of an operator. This operation allows 
the operator to observe the peripheries of the stenoses in the 
ascending order of CT-FFR values and check the status. The 
list of stenotic portions can be made in any order, and may be 
made in the descending order. Making of the list of Stenotic 
portions may be performed for all Stenoses, but the making 
may be performed only for stenoses the CT-FFR values of 
which are smaller than or equal to a cutoff value for CT-FFR 
values after setting the cutoff value in advance. 
0093. Furthermore, for example, the medical-image fluid 
analysis-result fusion-image generation unit 146 can generate 
a CPR image and a CS image from volume data for the 
Stenosis 1 to display the generated images associated with 
each other as depicted in FIG. 14B, thereby performing a 
more detailed check, which can be used also for a prior check 
when a stent is placed. 
0094 Furthermore, in the above-described third embodi 
ment, a case has been described in which a CT image and an 
MR image that are obtained by imaging a cardiac region of 
the same Subject are used and a fluid analysis result based on 
a three-dimensional polygon model generated from the CT 
image is combined with the MR image, but the embodiments 
are not limited to this case, and various other medical images 
can be used therefor. 
0.095 FIG. 15 is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment. For example, as depicted in FIG. 15, the 
medical-image fluid-analysis-result fusion-image generation 
unit 146 can also Superimpose a three-dimensional image of 
coronary arteries generated from Volume data of a CT image 
and a three-dimensional analysis image based on three-di 
mensional data of a heart collected by an ultrasonic diagnos 
tic apparatus on one another, and can display a fusion image 
in which a CT-FFR value is indicated on a coronary artery on 
the display unit 120. In this case, the alignment processing 
unit 145 aligns the volume data of the CT image with the 
Volume data of the ultrasonic image. Based on this alignment 
information, the medical-image fluid-analysis-result fusion 
image generation unit 146 then displays a fusion image in 
which the three-dimensional image of the coronary arteries, 
the three dimensional analysis image of the heart, and the 
fluid analysis result are combined. 
0096. Furthermore, performing the above-described 
alignment also enables combination with other analysis 
images. FIG. 16 is a diagram illustrating one example of a 
fusion image displayed on the display unit according to the 
fourth embodiment. For example, as depicted in FIG. 16, the 
medical-image fluid-analysis-result fusion-image generation 
unit 146 can display, on the display unit 120, a fusion image 
in which a CT-FFR value is indicated at a blood vessel on a 
polar-map generated based on ultrasonic data. The polar-map 
herein is image data obtained by planarly expanding three 
dimensional data in which three-dimensional cardiac-func 
tion information is mapped, and FIG.16 is an image in which 
blood-vessel images indicating blood vessels are projected 
onto the polar-map. 
0097. In this manner, the medical-image processing appa 
ratus 100 according to the present application displays a 
fusion image in which a fluid analysis result is indicated on a 
medical image, thereby making it possible to easily compare 
the fluid analysis result with the medical image. Herein, 
examples of the image on which the fluid analysis result is 
combined include a medical image used for generating an 
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anatomical structure model used in the fluid analysis, an 
analysis image obtained by analyzing the medical image used 
for generating the anatomical structure model, a different 
type of medical image collected by a modality different from 
that for the medical image used for generating the anatomical 
structure model, or an analysis image obtained by analyzing 
the different type of medical image. Furthermore, the image 
on which the fluid analysis result is combined may be a single 
image out of the above-described images, or may be an image 
on which the medical image and the analysis image are com 
bined. 

0098. In the above-described embodiments, cases have 
been described in which fluid analysis is performed by using 
a three-dimensional polygon model generated from a medical 
image. However, the embodiments are not limited to these 
cases, and may be cases in which the fluid analysis is per 
formed by using Volume data of the medical image. In this 
case, for example, the medical-image processing apparatus 
100 extracts voxels corresponding to an inner wall of a coro 
nary artery from the Volume data of the medical image, and 
performs fluid analysis by using a group of the extracted 
voxels. 

0099. In the above-described embodiments, cases have 
been described in which the medical-image processing appa 
ratus perform various processes. However, the embodiments 
are not limited to these cases, and may be used for medical 
image diagnostic apparatus Such as an ultrasonic diagnostic 
apparatus, a magnetic resonance imaging apparatus, and a 
nuclear-medicine imaging apparatus. 
0100. In the above-described embodiments, FFR is used 
as an example for an index relating to blood flow, but the 
embodiments are not limited to this, and CFR or other indices 
obtained by customizing these indices may be used. 
0101. In the above-described embodiment, coronary arter 
ies have been considered, but the embodiments are not limited 
to this, and can be used for other blood vessels in the same 
a. 

0102 The configurations of the medical-image processing 
apparatus described in the above-described embodiments are 
merely examples, and each configuration can be appropri 
ately integrated or divided. 
0103 With the medical-image processing apparatus and 
the medical-image diagnostic apparatus according to at least 
one of the above-described embodiments, comparison 
between a fluid analysis result and a medical image can be 
easily performed. 
0104. While certain embodiments have been described, 
these embodiments have been presented by way of example 
only, and are not intended to limit the scope of the inventions. 
Indeed, the novel embodiments described herein may be 
embodied in a variety of other forms; furthermore, various 
omissions, Substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the inventions. The accompanying 
claims and their equivalents are intended to cover Such forms 
or modifications as would fall within the scope and spirit of 
the inventions. 

What is claimed is: 
1. A medical-image processing apparatus comprising: 
an acquisition unit that acquires a medical image contain 

ing a blood vessel collected by a medical-image diag 
nostic apparatus; 
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a generation unit that generates an anatomical structure 
model based on the medical image acquired by the 
acquisition unit; 

an identification unit that identifies a position, on the medi 
cal image, of an index relating to blood flow that is 
analyzed through fluid analysis using the anatomical 
structure model; and 

a display control unit that displays the position of the index 
on the medical image, and also display the index asso 
ciated with the position of the index on the medical 
image. 

2. The medical-image processing apparatus according to 
claim 1, wherein 

the identification unit identifies a position of the index on 
an analysis image that is generated based on the medical 
image, and 

the display control unit displays the position on the analy 
sis image, and also causes a display unit to display the 
index associated with the position. 

3. The medical-image processing apparatus according to 
claim 1, wherein 

the identification unit aligns the medical image with a 
different type of medical image containing the blood 
vessel collected by a medical-image diagnostic appara 
tus that is different in type from the medical-image diag 
nostic apparatus, thereby identifying a position of the 
index on the different type of medical image, and 

the display control unit displays the position on the differ 
ent type of medical image, and also displays the index 
associated with the position on a display unit. 

4. The medical-image processing apparatus according to 
claim 3, wherein 

the identification unit identifies a position of the index on 
an analysis image that is generated based on the different 
type of medical image, and 

the display control unit displays the position on the analy 
sis image, and also displays the index associated with the 
position on the display unit. 

5. The medical-image processing apparatus according to 
claim 1, further comprising an analysis unit that analyzes the 
index relating to blood flow in the blood vesselbased on fluid 
analysis using the anatomical structure model, wherein 

the identification unit identifies a position of the index 
analyzed by the analysis unit on the medical image. 

6. The medical-image processing apparatus according to 
claim 2, wherein 

the display control unit displays evaluation information 
that is derived from the index relating to blood flow and 
an analysis result obtained by analyzing the analysis 
image, in association with the position of the index on 
the analysis image. 

7. A medical-image diagnostic apparatus comprising: 
a medical-image collection unit configured to collect a 

medical image: 
an acquisition unit that acquires a medical image contain 

ing a blood vessel collected by the medical-image col 
lection unit; 

a generation unit that generates an anatomical structure 
model based on the medical image acquired by the 
acquisition unit; 

an identification unit that identifies a position, on the medi 
cal image, of an index relating to blood flow that is 
analyzed through fluid analysis using the anatomical 
structure model; and 
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a display control unit that displays the position of the index 
on the medical image, and also display the index asso 
ciated with the position of the index on the medical 
image. 


