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In general, according to one embodiment, an ultrasonic diag-
nostic apparatus includes an image generating unit config-
ured to generate medical images from a multislice which
covers an area including the heart of an object. Each slice is
almost perpendicular to the long axis of the heart. Each medi-
cal image is a short-axis image of the heart. A series of
medical images captured at different times correspond to each
slice. The embodiment generates a polar map associated with
myocardial motion indices from a plurality of medical
images. A polar map is segmented into segments. The
embodiment calculates the average value of motion indices
for each segment. The utility of an average value depends on
the range covered by each segment. This embodiment
matches the boundary of a segment with the position of a vein.
This prevents a deterioration in the utility of average values
due to the influences of veins.
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ULTRASONIC DIAGNOSTIC APPARATUS
AND MEDICAL IMAGE PROCESSING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Applications No. 2010-
022500, filed Feb. 3, 2010; and No. 2011-003228, filed Jan.
11, 2011; the entire contents of both of which are incorpo-
rated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasonic diagnostic apparatus and a medical image pro-
cessing apparatus.

BACKGROUND

[0003] CRT is a treatment method for asynchronous car-
diac motion. There is a need to set the position of the lead at
a portion exhibiting asynchrony most noticeably. In this case,
the positions of the great cardiac vein and anterior vein serve
as landmarks.

[0004] The evaluation of asynchrony includes parametric
imaging (a polar coordinate distribution, also called a polar
map) based on wall motion tracking (cardiac wall tracking).
This technique can identify a delayed region but does not
provide a clear positional relationship with the above veins.
[0005] The above wall motion tracking allows to calculate
a motor function index (motion index) of the cardiac wall,
e.g., the change rate of cardiac wall thickness, for each minute
section of a cardiac phase or in the interval between an end
diastole (ED) and an end systole (ES), at multiple points
throughout the heart. Note however that the heart is vertically
long from the apex portion to the base portion. A polar coor-
dinate distribution generally called a polar map is often gen-
erated as a display form of motion indices to allow to observe,
at a glance, the motion indices of the overall heart which is
vertically long. As is known, an expression method using
polar coordinates is a method of expressing a plane by (r, 6)
wherein 0 represents an angle around the cardiac axis, and r
represents a slice number assigned to each short-axis image
of the region from the apex portion to the base portion.
[0006] This technique also segments a polar coordinate
distribution into a plurality of segments in the radial and
circumferential directions, calculates the average value of
motion indices for each segment, and displays segment
frames in color with hues corresponding to the average val-
ues. The technique also generates a temporal change in the
average value of motion indices for each segment, and simul-
taneously displays the temporal changes. The polar coordi-
nate distribution is segmented into segments uniformly in the
circumferential direction regardless of the cardiac tissue.
Average values vary depending on the range of cardiac tissue
covered by each segment. For this reason, the reliability of
temporal changes in the average value of motion indices are
not very high.

[0007] For the above reasons, the utility value of a polar
coordinate distribution associated with the motor function
indices of the cardiac wall is not very high.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG.11is a block diagram showing the arrangement
of an ultrasonic diagnostic apparatus according to an embodi-
ment;
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[0009] FIG. 2 is a view showing three-dimensional ultra-
sonic image data stored in an image storage unit in FIG. 1;
[0010] FIG. 3 is a view showing a short-axis image slice
generated by a slice conversion unit in FIG. 1;

[0011] FIG. 4 is a view showing the tissue structure of the
slice in FIG. 3;
[0012] FIG. 5 is a view for supplementarily explaining

index calculation by a cardiac wall motion index calculation
unit in FIG. 1;

[0013] FIG. 6 is a view showing polar coordinates gener-
ated by a polar map generating unit in FIG. 1;

[0014] FIG. 7 is a view showing a polar map generated by
the polar map generating unit in FIG. 1;

[0015] FIG. 8isa view showing a display window example
on a monitor in FIG. 1,

[0016] FIG. 9 is a graph showing the time curves of seg-
ment average values generated by a segment average time
curve generating unit in FIG. 1;

[0017] FIG. 10 is a view showing a polar map on which
markers generated by a marker generating unit in FIG. 1 are
superimposed;

[0018] FIG. 11 is a view showing a segment set initially set
by a segmentation processing unit in FIG. 1;

[0019] FIG. 12 is a view showing a segment set changed by
the segmentation processing unit in FIG. 1 inaccordance with
vein positions;

[0020] FIG. 13 is a view showing a segment adjusted for
each segment by the segmentation processing unitin FIG. 1in
accordance with differences in vein position in the circum-
ferential direction;

[0021] FIG. 14 is a view showing a segment set whose
width is adjusted by the segmentation processing unit in FIG.
1 in accordance with the bending position of a vein on a
long-axis plane;

[0022] FIG. 15 is a view showing the run of veins on a
long-axis image for supplementation of FIG. 14;

[0023] FIG. 16 is a view showing a segment set shifted by
the segmentation processing unit in FIG. 1 in the circumfer-
ential direction in accordance with a vein position; and
[0024] FIG. 17 is a view for explaining a vein extraction
method executed by a vein extraction unit in FIG. 1.

DETAILED DESCRIPTION

[0025] In general, according to one embodiment, an ultra-
sonic diagnostic apparatus includes an image generating unit
configured to generate a plurality of medical images from a
multislice which covers an area including the heart of an
object. Each slice is almost perpendicular to the long axis of
the heart. Each medical image is a short-axis image of the
heart. A series of medical images captured at different times
correspond to each slice. The embodiment generates a polar
map associated with myocardial motion indices from a plu-
rality of medical images. A polar map is segmented into a
plurality of segments. The embodiment calculates the average
value of motion indices for each segment. The utility of an
average value depends on the range covered by each segment.
This embodiment matches the boundary of'a segment with the
position of a vein. This prevents a deterioration in the utility
of average values due to the influences of veins.

[0026] Medical images to be processed by this embodiment
are based on a condition that they are generated by animaging
technique capable of forming a multislice and a series of
medical images. The most typical images are three-dimen-
sional ultrasonic images generated by an ultrasonic diagnos-
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tic apparatus. However, this embodiment can process CT
images obtained by an X-ray computed tomography appara-
tus, MR images obtained by a magnetic resonance imaging
apparatus (MRI), gamma images obtained by a nuclear medi-
cine diagnostic apparatus, and X-ray images obtained by an
X-ray diagnostic apparatus which can perform stereoscopic
imaging by vibrating a C-arm. The following will exemplify
three-dimensional ultrasonic images generated by a typical
ultrasonic diagnostic apparatus.

[0027] In addition, this embodiment may be provided by
mounting a corresponding image processing unit in an image
capturing apparatus such as an ultrasonic diagnostic appara-
tus or may be provided as a medical image processing appa-
ratus independently of an image capturing apparatus.

[0028] FIG. 1 shows the arrangement of an ultrasonic diag-
nostic apparatus according to this embodiment. This ultra-
sonic diagnostic apparatus includes an ultrasonic diagnostic
apparatus main body 11, an ultrasonic probe 12, an input
device 13, and a monitor 14. The ultrasonic probe 12 genet-
ates ultrasonic waves based on driving signals supplied from
the ultrasonic transmission unit 21 of the apparatus main
body 11. The ultrasonic probe 12 also converts reflected
waves from an object into electrical signals. For this purpose,
the ultrasonic probe 12 includes a plurality of piezoelectric
transducers. The ultrasonic probe 12 has an acoustic match-
ing layer provided on the front side of'the piezoelectric trans-
ducers, and a backing member on the rear side of the piezo-
electric transducers. The plurality of piezoelectric
transducers are arranged in a two-dimensional array to elec-
trically perform three-dimensional scanning.

[0029] The ultrasonic waves transmitted from the ultra-
sonic probe 12 to an object P are sequentially reflected by an
acoustic-impedance discontinuity surface in an internal body
tissue. The ultrasonic probe 12 receives the echo signal. The
amplitude of this echo signal depends on an acoustic imped-
ance difference on the discontinuity surface by which the
echo signal is reflected. When the transmitted ultrasonic
waves are reflected by the surface of a moving object such as
a moving blood flow or a cardiac wall, the echo signal is
subjected to a frequency shift depending on the velocity com-
ponent of the moving object in the ultrasonic transmission
direction due to a Doppler effect.

[0030] An ultrasonic transmission unit 21 includes a pulse
generator 21A, a transmission delay unit 21B, and pulser
21C. The pulse generator 21A repetitively generates rate
pulses for the formation of transmission ultrasonic waves at a
predetermined rate frequency fr Hz (period: 1/fr sec). The
transmission delay unit 21B gives each rate pulse for each
channel a delay time necessary to focus an ultrasonic wave
into a beam and determine transmission directivity for each
channel. The pulse generator 21A applies a driving pulse to
the ultrasonic probe 12 for each channel at the timing based
on this rate pulse.

[0031] An ultrasonic reception unit 22 includes a preampli-
fier22A, an A/D converter (not shown), a reception delay unit
22B, and an adder 22C. The preamplifier 22A amplifies an
echo signal captured via the probe 12 for each channel. The
reception delay unit 22B gives the amplified echo signals
delay times necessary to determine reception directivities.
The adder 22C then performs addition processing for the
signals. With this addition, the reflection component of the
echo signal from the direction corresponding to the reception
directivity is enhanced, and a composite beam for ultrasonic
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transmission/reception is formed in accordance with the
reception directivity and transmission directivity.

[0032] The input device 13 is connected to an apparatus
main body 11 and includes various types of switches, buttons,
a trackball, a mouse, and a keyboard which are used to input,
to the apparatus main body 11, various types of instructions,
conditions, an instruction to set a region of interest (ROI),
various types of image quality condition setting instructions,
and the like from an operator. The monitor 14 displays mor-
phological information and blood flow information in the
living body as images based on video signals from a display
control unit 27.

[0033] The apparatus main body 11 includes a control pro-
cessor 26 which controls the overall operation of the appara-
tus, a B-mode processing unit 23, and a Doppler processing
unit 24, in addition to the ultrasonic transmission unit 21 and
the ultrasonic reception unit 22.

[0034] TheB-mode processing unit 23 generates the data of
a B-mode image from an echo signal from the ultrasonic
reception unit 22 by performing logarithmic amplification,
envelope detection processing, and the like for the signal. The
display control unit 27 converts the B-mode image data into
display data whose reflected wave intensity is expressed by
display luminance by using a lookup table.

[0035] The Doppler processing unit 24 extracts a shift fre-
quency generated by the Doppler effect of the echo signal
received from the ultrasonic reception unit 22, and mainly
extracts a blood flow component as a moving object, thus
obtaining blood flow data such as an average velocity, vari-
ance, and power at each of multiple points. The obtained
blood flow data is sent to a digital scan converter (DSC) 25 to
be converted into an average velocity image, variance image,
power image, and a combined image of them. Note that
B-mode image data, average velocity image data based on the
Doppler effect, and the like will be generically referred to as
ultrasonic image data.

[0036] The digital scan converter 25 converts the scanning
line signal string for ultrasonic scanning into a scanning line
signal string in a general video format typified by a TV
format. An image storage unit 28 stores the converted ultra-
sonic image data.

[0037] An interface unit 37 is connected to an external
image storage device (not shown) such as a PACS via a
network. The external image storage device stores the medi-
cal image data generated by medical image capturing appa-
ratuses such as an X-ray computed tomography apparatus and
a magnetic resonance imaging apparatus.

[0038] This embodiment has a function of calculating indi-
ces (cardiac wall motion indices) associated with the motor
function of the cardiac wall from a multislice or volume
throughout a plurality of cardiac phases which is obtained by
repeatedly three-dimensionally scanning a specific organ of
an object (in this case, a three-dimensional area including the
cardiac region exemplified in FIG. 2) with ultrasonic waves,
and generating a so-called polar map by distributing the cal-
culated cardiac wall motion indices in a polar coordinate
system.

[0039] As shown in FIG. 3, a slice conversion processing
unit (MPR) 30 extracts the cardiac axis of the left ventricle
automatically recognized from three-dimensional ultrasonic
image data at a given cardiac phase and generates a plurality
of tomograms (short-axis images) respectively correspond-
ing to a plurality of slices perpendicular to the cardiac axis. In
the same manner, the slice conversion processing unit 30
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generates short-axis images respectively corresponding to
each slice at all cardiac phases. For reference, FIG. 4 shows
the tissue structure of a short-axis image.

[0040] A cardiac wall motion index calculation unit 31
calculates a cardiac wall motion index associated with a
change in cardiac wall thickness between short-axis images at
different cardiac phases, for example, adjacent short-axis
images on the time axis, for each slice, in each of a plurality
of directions radially extending from the cardiac axis as the
center, as shown in FIG. 5. Cardiac wall motion indices
include the following types, an arbitrary type of which is
selected via the input device 13:

[0041] a change in the thickness difference between the
cardiac wall thickness of the left ventricle at a given cardiac
phase and the cardiac wall thickness of the left ventricle at
another cardiac phase or a volume/radius change (Wall
Motion) obtained from the thickness difference;

[0042] the left ventricle myocardial wall thickness change
rate (Wall Thickening) obtained by dividing (normalizing)
the difference between the cardiac wall thickness of the left
ventricle at a given cardiac phase and the cardiac wall thick-
ness of the left ventricle at another cardiac phase by another
left ventricle cardiac wall thickness; and

[0043] the volume change rate (Regional EF) obtained by
dividing the volume change obtained by subtracting, from the
square of the left ventricle myocardial inside diameter at a
given cardiac phase, the square of the left ventricle myocar-
dial inside diameter at another cardiac phase, by the square of
the left ventricle myocardial inside diameter at another car-
diac phase.

[0044] A polar map generating unit 32 generates the polar
map exemplified in FIG. 7 by plotting the cardiac wall motion
indices calculated by the cardiac wall motion index calcula-
tion unit 31 at positions corresponding to the directions of
concentric circles corresponding to the slice numbers, on a
polar map template of a polar coordinate system centered on
the cardiac axis, as shown FIG. 6.

[0045] A vein extraction unit 33 extracts the vein areas
shown in FIGS. 2, 3, and 4 from each of a plurality of short-
axis images at an end diastole generated by the slice conver-
sion processing unit 30. Note that the vein extraction unit 33
may extract a vein area by the positions designated on a
plurality of short-axis images by the operator via the input
device 13. The vein extraction unit 33 also extracts vein areas
from a long-axis image passing through the cardiac axis gen-
erated by the slice conversion processing unit 30. Note that
the vein extraction unit 33 may extract a vein area by con-
necting a plurality of positions designated on a long-axis
image by the operator via the input device 13. Typically,
pattern matching processing using a vein pattern is applied to
these types of vein area extraction processing.

[0046] The vein extraction unit 33 extracts one or two vein
positions around the cardiac wall of the left ventricle on a
short-axis image by, for example, a pattern matching tech-
nique. As shown in FIG. 17, a plurality of kinds of vein
patterns are prepared in advance based on a plurality of short-
axis cardiac images originating from able-bodied persons and
disable-bodied persons. The operator selects an arbitrary kind
of vein pattern. A vein pattern is a local image of a local area
centered on a vein or a modified image of the local image. In
pattern matching, a reference pattern is moved relative to a
short-axis image of the object. This apparatus then calculates
the correlation coefficient between the reference pattern and a
local portion of a short-axis image of the object at each
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position. The apparatus specifies a position exhibiting the
highest correlation coefficient. The apparatus identifies, as a
vein position, the central position of the reference pattern at
the specified position.

[0047] The type of image to which vein area extraction
processing is to be applied is not limited to ultrasonic images.
It is possible to acquire tomograms or volume data acquired
from the same object by X-ray CT or MRI or standard human
model data from a PACS or the like via a network.

[0048] A segment average time curve generating unit 35
generates a plurality of time curves representing temporal
changes in cardiac wall motion index from a plurality of polar
maps at different phases generated by the polar map generat-
ing unit 32, as shown in FIG. 9. Time curves are generated in
association with the respective segments obtained by seg-
menting a polar map. The average of a plurality of index
values in each segment is calculated. A time curve based on
this average value is generated.

[0049] As shown in FIG. 11, a segmentation processing
unit 34 segments a polar map template, i.e., a plurality of
concentric annular areas centered on the cardiac axis, into a
plurality of segments along the circumferential direction.
Each annular area is segmented into six segments along the
circumferential direction. The segmentation processing unit
34 initially segments the annular areas by the same width
(SW1=W2=SW3) in the radial direction, and segments the
respective annular areas at the same angular intervals
(01=62=03=64=65=06). Upon receiving a segmentation
change instruction from the operator via the input device 13,
the segmentation processing unit 34 changes the angle and
width of each segment based on the extracted vein position.
[0050] First of all, as shown in FIG. 12, the vein extraction
unit 33 extracts, for example, two vein positions around the
cardiac wall of the left ventricle on a short-axis image. The
segmentation processing unit 34 changes the angle and width
of each segment based on the extracted vein positions. Two
segment boundary lines are set to pass through the cardiac
axis and the two extracted vein positions. The angle range
sandwiched between the boundary lines of the two segments
is segmented into two segments at equal angular intervals
(01=02). The wide angle range on the other side is segmented
into four segments atequal angular intervals (03=04=05=006).
In many cases, 81 =03'. Note that as shown in FIG. 13, this
apparatus may extract a vein area from each annular area and
individually set a segment angle for each annular area in
accordance with the respective vein positions.

[0051] As shown in FIG. 16, the equally divided six seg-
ments may be rotated/shifted in the circumferential direction
in accordance with one vein position while the equally
divided state is maintained. The operator arbitrarily selects
one of the segment re-setting method shown in FIG. 12 and
the segment re-setting method shown in FIG. 16.

[0052] Performing segmentation in accordance with vein
positions in this manner can reduce the influences of the veins
on segment average values and improve the reliability of
temporal changes in the average value of cardiac wall motion
indices.

[0053] In addition, as shown FIG. 14, it is possible to set
different segment widths SW for the respective annular areas.
As shown in, for example, FIG. 15, the segmentation process-
ing unit 34 extracts a vein central line from an ultrasonic
image or a medical image obtained by another type of medical
image apparatus such as a CT, calculates vectors at multiple
points on the vein central line, with the apex portion being the
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origin of each vector, and segments an annular area at points
51 and 52 at which the angle difference between the adjacent
points changes to a predetermined angle or more. This will
determine the segment width SW and change the number of
annular areas, as needed.

[0054] A 3D image processing unit 29 generates a two-
dimensional image with a stereoscopic effect (to be referred
to as a stereoscopic image) corresponding to a window on the
monitor 14 from three-dimensional ultrasonic image stored in
the image storage unit 28 by rendering processing including
coordinate conversion, hidden line processing, and shadow-
ing processing.

[0055] A coordinate conversion unit 36 performs coordi-
nate conversion processing between the polar coordinate sys-
tem of a polar map and the orthogonal coordinate system of
short-axis images and long-axis images generated by the slice
conversion processing unit 30 and stereoscopic images gen-
erated by the 3D image processing unit 29. This processing
allows to identify relative positions between the orthogonal
coordinate system of a short-axis image or the like and the
polar coordinate system of a polar map. When, for example,
the operator designates a point of interest on a polar map via
the input device 13, the coordinate conversion unit 36 con-
verts the polar coordinates of the point of interest into
orthogonal coordinates on a short-axis image, and generates
point mark data so as to superimpose a point mark at a posi-
tion on a window corresponding to the converted orthogonal
coordinates.

[0056] FIG. 8 shows a display window example on the
monitor 14. The display control unit 27 forms this display
window under the control of the control processor 26. The
display window includes short-axis images 102 correspond-
ing to, for example, three slices, generated by the slice con-
version processing unit 30, and orthogonal long-axis images
104. A polar map 101 is also placed, together with short-axis
images 102 and the long-axis images 104. In addition, a
plurality of index average time curves 103 associated with a
plurality of segments are superimposed and displayed on this
window. Different hues are given to the index average time
curves 103 to exhibit identity. Segmentation lines are super-
imposed on the polar map 101, and the segmentation lines are
provided with the same hues as those of the corresponding
time curves 103 to associate the respective segmentation lines
with the time curves 103.

[0057] As shown in FIG. 10, when, for example, the opera-
tor designates a point of interest on the polar map 101 via the
input device 13, the coordinate conversion unit 36 converts
the polar coordinates of the designated point of interest into
the orthogonal coordinates of the short-axis image 102, and
generates point marker data whose position is specified by the
orthogonal coordinates. The display control unit 27 further
converts the coordinates of the point marker data into coor-
dinates corresponding to a display area on the short-axis
image 102 on the window on the monitor 14, and superim-
poses a point marker 105 on the short-axis image 102.

[0058] When the operator designates a point of interest on
the short-axis image 102 via the input device 13, the coordi-
nate conversion unit 36 converts the orthogonal coordinates
ofthe designated point ofinterest into polar coordinates of the
polar map 101, and generates point marker data whose posi-
tion is specified by the polar coordinates. The display control
unit 27 further converts the coordinates of the point marker
data into coordinates corresponding to a display area on the
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polar map 101 on the window on the monitor 14, and super-
imposes a point marker 105 on the polar map 101.

[0059] When the operator designates a point of interest on
the long-axis image 104 via the input device 13, the coordi-
nate conversion unit 36 converts the orthogonal coordinates
ofthe designated point of interest into polar coordinates of the
polar map 101, and generates point marker data whose posi-
tion is specified by the polar coordinates. The display control
unit 27 further converts the polar coordinates of the point
marker data into coordinates corresponding to a display area
on the polar map 101 on the window on the monitor 14, and
superimposes a point marker 105 on the polar map 101. In
addition, the coordinate conversion unit 36 converts the
orthogonal coordinates of the designated point of interest into
orthogonal coordinates of the short-axis image 102, and gen-
erates point marker data whose position is specified by the
orthogonal coordinates. The display control unit 27 further
converts the orthogonal coordinates of the point marker data
into coordinates corresponding to a display area on the short-
axis image 102 on the window on the monitor 14, and super-
imposes a point marker on the short-axis image 102.

[0060] In this manner, it is possible to mutually identify
positions among three images, namely a polar map, short-axis
image, and long-axis image.

[0061] While certain embodiments have been described,
theses 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
omission, 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. An ultrasonic diagnostic apparatus comprising;

an image generating unit configured to generate data of a
plurality of ultrasonic images by repeatedly scanning a
three-dimensional area including a heart of an object
with ultrasonic waves;

a short-axis image generating unit configured to generate a
plurality of short-axis images intersecting a long cardiac
axis from the ultrasonic images;

an index calculating unit configured to calculate indices
associated with a motor function of a cardiac wall from
the short-axis image;

a polar coordinate distribution generating unit configured
to generate a polar coordinate distribution of the indices;

an average calculation unit configured to calculate average
values of the indices respectively corresponding to a
plurality of segments in the polar coordinate distribu-
tion;

a display unit configured to display the polar coordinate
distribution and the short-axis image:;

an operation unit configured to designate a point of interest
on a vein of the displayed short-axis image; and

a segment setting unit configured to set a boundary of the
segment at a position on the polar coordinate distribution
which corresponds to a position of the designated point
of interest.

2. The apparatus according to claim 1, further comprising

atime curve generating unit configured to generate a plurality
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of time curves which respectively correspond to the plurality
of segments and are associated with the average values of the
indices.

3. The apparatus according to claim 1, wherein the segment
setting unit sets a width of the segment in a radial direction in
the polar coordinate distribution in accordance with the posi-
tion of the point of interest.

4. The apparatus according to claim 1, wherein the segment
setting unit changes an angle of the segment in accordance
with the position of the point of interest.

5. The apparatus according to claim 1, wherein the segment
setting unit shifts a position of the segment in accordance with
a position of the point of interest.

6. An ultrasonic diagnostic apparatus comprising:

an image generating unit configured to generate data of a

plurality of ultrasonic images by repeatedly scanning a
three-dimensional area including a heart of an object
with ultrasonic waves;

ashort-axis image generating unit configured to generate a

plurality of short-axis images intersecting a long cardiac
axis from the ultrasonic images;

an index calculating unit configured to calculate indices

associated with a motor function of a cardiac wall from
the short-axis image;
a polar coordinate distribution generating unit configured
to generate a polar coordinate distribution of the indices;

an average calculation unit configured to calculate average
values of the indices respectively corresponding to a
plurality of segments obtained by segmenting the polar
coordinate distribution;

a position specifying unit configured to automatically

specify a vein position from the short-axis image; and

a segment setting unit configured to set a boundary of the

segmentata position on the polar coordinate distribution
which corresponds to the specified vein position.

7. The apparatus according to claim 6, wherein the position
specifying unit specifies the vein position by pattern match-
ing using at least one vein pattern covering a local area includ-
ing a vein.

8. The apparatus according to claim 6, wherein the plurality
of vein patterns include a vein pattern associated with an
able-bodied person and a vein pattern associated with a dis-
able-bodied person, and one vein pattern to be applied to the
pattern matching is selected from the plurality of vein pat-
terns.

9. The apparatus according to claim 1, wherein the segment
setting unit changes an angle of the segment in accordance
with a position of the point of interest.

10. The apparatus according to claim 6, wherein the seg-
ment setting unit shifts a position of the segment in accor-
dance with a position of the point of interest.
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11. A medical image processing apparatus conprising:

an image storage unit configured to store data of a plurality
of medical images associated with a three-dimensional
area including a heart of an object;

a short-axis image generating unit configured to generate a
plurality of short-axis images intersecting a long cardiac
axis from the medical images;

an index calculating unit configured to calculate indices
associated with a motor function of a cardiac wall from
the short-axis image;

a polar coordinate distribution generating unit configured
to generate a polar coordinate distribution of the indices;

an average calculation unit configured to calculate average
values of the indices respectively corresponding to a
plurality of segments in the polar coordinate distribu-
tion; and

a segment setting unit configured to set, from the short-axis
image, a boundary of the segment at a position on the
polar coordinate distribution which corresponds to one
of a vein position designated by an operator and a vein
position specified by pattern matching.

12. The apparatus according to claim 11, further compris-
ing a time curve generating unit configured to generate a
plurality of time curves which respectively correspond to the
plurality of segments and are associated with the average
values of the indices.

13. The apparatus according to claim 11, wherein the seg-
ment setting unit sets a width of the segment in a radial
direction in the polar coordinate distribution in accordance
with the vein position.

14. The apparatus according to claim 11, wherein the seg-
ment setting unit changes an angle of the segment in accor-
dance with the vein position.

15. The apparatus according to claim 11, wherein the seg-
ment setting unit shifts a position of the segment in accor-
dance with the vein position.

16. The apparatus according to claim 11, which further
comprises a position specifying unit configured to automati-
cally specify a vein position from the short-axis image, and in
which

the position specifying unit specifies the vein position by
pattern matching using at least one vein pattern covering
a local area including a vein.

17. The apparatus according to claim 11, wherein the plu-
rality of vein patterns include a vein pattern associated with
an able-bodied person and a vein pattern associated with a
disable-bodied person, and one vein pattern to be applied to
the pattern matching is selected from the plurality of vein
patterns.
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