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(57) ABSTRACT

According to one embodiment, an ultrasonic diagnostic appa-
ratus comprises a data acquisition unit, an image generation
unit, a calculation unit, a determination unit and a measure-
ment unit. The data acquisition unit acquires a plurality of
ultrasonic data. The image generation unit generates a plural-
ity of ultrasonic images by using the plurality of ultrasonic
data. The calculation unit calculates a feature amount for
determining a shift between the two-dimensional section and
a central axis of a target blood vessel. The determination unit
determines an optimal image from the plurality of ultrasonic
images based on the feature amount. The measurement unit

A61B 8/08 (2006.01) measures an intima-media thickness of the target blood vessel
A61B 8/06 (2006.01) by using the optimal image.
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ULTRASONIC DIAGNOSTIC APPARATUS,
MEDICAL IMAGE DIAGNOSTIC
APPARATUS, AND MEDICAL IMAGE
PROCESSING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2011-
284385, filed Dec. 26, 2011, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasonic diagnostic apparatus, medical image diagnostic
apparatus, and medical image processing method.

BACKGROUND

[0003] Consider, for example, an ultrasonic diagnostic
apparatus or the like which is used to perform diagnosis or the
like to evaluate the IMT (Intima-Media Thickness) of the
blood vessel.

[0004] Medical image diagnosis is to visually perform
diagnosis by observing the medical images acquired and dis-
played by a medical image diagnostic apparatus such as an
ultrasonic diagnostic apparatus, X-ray computed tomography
apparatus, magnetic resonance imaging apparatus, X-ray
diagnostic apparatus, or nuclear medicine diagnostic appara-
tus. For example, ultrasonic image diagnosis is to visually
diagnose a tumor or the like by observing the ultrasonic
images acquired and displayed by an ultrasonic diagnostic
apparatus. In this case, the ultrasonic diagnostic apparatus is
designed to acquire biological information by transmitting
the ultrasonic pulses generated from the transducers provided
in an ultrasonic probe into the body of an object and receiving
the reflected ultrasonic waves generated by acoustic imped-
ance differences in the object tissue via the transducers. This
apparatus can display image data in real time by the simple
operation of bringing the ultrasonic probe into contact with
the surface of the body, and hence is widely used for morpho-
logical diagnosis and functional diagnosis of various organs.

[0005] Recently, diagnosis to evaluate the IMT of the blood
vessel has been performed by using, for example, an ultra-
sonic diagnostic apparatus. In general, this diagnosis is
executed in the following manner. First of all, the operator
finely adjusts the probe to make a two-dimensional section
(ultrasonic scan plane) to be ultrasonically scanned pass over
the central axis of a blood vessel to be diagnosed (target blood
vessel) while observing the image obtained by ultrasonically
scanning the two-dimensional section including the target
blood vessel, and stores a plurality of images corresponding
to a plurality of phases in a cine memory. The operator then
selects an image optimal for IMT measurement from the
stored images by visual check or the like, and sets a region of
interest. This apparatus automatically or manually calculates
an IMT based on the set region of interest. When considering
the influence of the pulsation of the heart, the operator selects
a plurality of images corresponding to the same phase by
using ECG waveforms and the like, and then selects an image
optimal for optimal IMT measurement.

Jun. 27, 2013

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG.1isablock diagram of an ultrasonic diagnostic
apparatus 1 according to an embodiment;

[0007] FIG. 2 is a flowchart showing a procedure for IMT
measurement support processing;

[0008] FIG. 3 is a view for explaining the adjustment of an
ultrasonic scan plane by positioning of an ultrasonic probe;
[0009] FIG. 4 is a view showing an example of the target
blood vessel image without any plaque;

[0010] FIG.5isaview showing an example of a plurality of
target blood vessel images with plaque;

[0011] FIG. 6is aview showing selected target blood vessel
images corresponding to the same phase;

[0012] FIG. 7 is a view showing an example of a graph
(feature amount curves) representing changes in feature
amount of the target blood vessel in the longitudinal direc-
tion;

[0013] FIG. 8 is a view for explaining the positional rela-
tionship between the central axis of the target blood vessel
and an ultrasonic scan plane;

[0014] FIG. 9 is a view for explaining the positional rela-
tionship between the central axis of the target blood vessel
and an ultrasonic scan plane;

[0015] FIG. 10 is a view for explaining ellipse fitting pro-
cessing for a blood vessel section;

[0016] FIG. 11 is a view showing an example of a case in
which an ultrasonic scan plane M substantially includes the
central axis of the blood vessel;

[0017] FIG. 12 is a view showing an example of a case in
which the ultrasonic scan plane M dose not substantially
include the central axis of the blood vessel; and

[0018] FIG.13is agraphshowing anexample of the feature
amount curve obtained by plotting the area of each target
blood vessel image in the same phase.

DETAILED DESCRIPTION

[0019] In general, according to one embodiment, an ultra-
sonic diagnostic apparatus includes a data acquisition unit,
image generation unit, determination unit, and measurement
unit. The data acquisition unit acquires a plurality of ultra-
sonic data by repeatedly scanning a two-dimensional section
including a target blood vessel with an ultrasonic wave. The
image generation unit generates a plurality of ultrasonic
images by using the plurality of ultrasonic data. The calcula-
tion unit calculates a feature amount for determining a shift
between the two-dimensional section and a central axis of the
target blood vessel in a running direction on each ultrasonic
image. The determination unit determines an optimal image
from the plurality of ultrasonic images based on the feature
amount. The measurement unit measures an intima-media
thickness of the target blood vessel by using the optimal
image.

[0020] Anembodiment will be described below with refer-
ence to the accompanying drawing. Note that the same refer-
ence numerals in the following description denote constituent
elements having almost the same functions and arrange-
ments, and a repetitive description will be made only when
required.

[0021] FIG.1isablock diagram of an ultrasonic diagnostic
apparatus 1 according to this embodiment. As shown in FIG.
1, the ultrasonic diagnostic apparatus 1 includes an ultrasonic
probe 12, an input device 13, a monitor 14, an ultrasonic
transmission unit 21, an ultrasonic reception unit 22, a
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B-mode processing unit 23, a blood flow detection unit 24, an
image generation processing unit 25, a measurement process-
ing unit 27, a display processing unit 28, a control processor
(CPU) 29, a storage unit 30, and an interface unit 31. The
function of each constituent element will be described below.
[0022] The ultrasonic probe 12 is a device (probe) which
transmits ultrasonic waves to an object, and receives reflected
waves from the object based on the transmitted ultrasonic
waves. The ultrasonic probe 12 includes, on its distal end, an
array of a plurality of piezoelectric transducers, a matching
layer, a backing member, and the like. The piezoelectric trans-
ducers of the ultrasonic probe 12 transmit ultrasonic waves in
a desired direction in a scan area based on driving signals
from the ultrasonic transmission unit 21, and convert reflected
waves from the object into electrical signals. The matching
layer is an intermediate layer which is provided for the piezo-
electric transducers to make ultrasonic energy efficiently
propagate. The backing member prevents ultrasonic waves
from propagating backward from the piezoelectric transduc-
ers. When the ultrasonic probe 12 transmits an ultrasonic
wave to an object P, the transmitted ultrasonic wave is sequen-
tially reflected by a discontinuity surface of acoustic imped-
ance of internal body tissue, and is received as an echo signal
by the ultrasonic probe 12. The amplitude of this echo signal
depends on an acoustic impedance difference on the discon-
tinuity surface by which the echo signal is reflected. The echo
produced when a transmitted ultrasonic pulse is reflected by a
moving blood flow is subjected to a frequency shift depend-
ing on the velocity component of the moving body in the
ultrasonic transmission direction due to the Doppler effect.
[0023] Assume that the ultrasonic probe 12 according to
this embodiment is a one-dimensional array probe (a probe
having a plurality of ultrasonic transducers one-dimension-
ally arrayed along a predetermined direction). However, the
ultrasonic probe 12 is not limited to this and may be a two-
dimensional array probe (a probe having ultrasonic transduc-
ers arranged in the form of a two-dimensional matrix).
[0024] 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 the operator. When, for example, the opera-
tor operates the end button or freeze button of the input device
input device 13, the ultrasonic transmission/reception is ter-
minated, and the ultrasonic diagnostic apparatus is set in a
pause state.

[0025] Themonitor 14 displays morphological information
and blood flow information in the living body as images based
on video signals from the display processing unit 28.

[0026] The ultrasonic transmission unit 21 includes a trig-
ger generation circuit, delay circuit, and pulser circuit (none
of which are shown). The trigger generation circuit repeat-
edly generates trigger pulses for the formation of transmis-
sion ultrasonic waves at a predetermined rate frequency fr Hz
(period: 1/fr sec). The delay circuit gives each trigger pulse a
delay time necessary to focus an ultrasonic wave into a beam
and determine transmission directivity for each channel. The
pulser circuit applies a driving pulse to the probe 12 at the
timing based on this trigger pulse.

[0027] Theultrasonic transmissionunit 21 has a function of
instantly changing a transmission frequency, transmission
driving voltage, or the like to execute a predetermined scan
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sequence in accordance with an instruction from the control
processor 28. In particular, the function of changing a trans-
mission driving voltage is implemented by linear amplifier
type transmission circuit capable of instantly switching its
value or a mechanism of electrically switching a plurality of
power supply units.

[0028] The ultrasonic reception unit 22 includes an ampli-
fier circuit, A/D converter, and adder (none of which are
shown). The amplifier circuit amplifies an echo signal
received via the probe 12 for each channel. The A/D converter
determines reception directivities of the amplified echo sig-
nals and gives them delay times necessary perform reception
dynamic focusing. The adder then performs addition process-
ing for the signals. With this addition, a reflection component
from a direction corresponding to the reception directivity of
the echo signal is enhanced to form a composite beam for
ultrasonic transmission/reception in accordance with recep-
tion directivity and transmission directivity.

[0029] The B-mode processing unit 23 receives an echo
signal from the reception unit 22, and performs logarithmic
amplification, envelope detection processing, and the like for
the signal to generate data whose signal intensity is expressed
by a luminance level.

[0030] The blood flow detection unit 24 detects a blood
flow signal from the echo signal received from the reception
unit 22, and generates blood flow data. In general, the blood
flow detection unit 24 detects a blood signal by CFM (Color
Flow Mapping). In this case, the blood flow detection unit 24
analyzes the blood flow signal to obtain blood flow informa-
tion such as mean velocities, variances, and powers as blood
flow data at multiple points.

[0031] The image generation unit 25 generates image data
by using the data output from the B-mode processing unit 23
and the blood flow detection unit 24. The image generation
unit 25 generates volume data by using the data output from
the B-mode processing unit 23 and the blood flow detection
unit 24, and performs predetermined image processing such
as volume rendering, MPR (Multi Planar Reconstruction),
and MIP (Maximum Intensity Projection). Note that for the
purpose of reducing noise or smooth concatenation of
images, a two-dimensional filter may be inserted after the
image generation unit 25 to perform spatial smoothing.
[0032] The measurement processing unit 27 executes pre-
determined measurement processing and the like by using an
IMT measurement support function (to be described later).
[0033] The display processing unit 28 executes various
kinds of processes associated with a dynamic range, lumi-
nance (brightness), contrast, y curve correction, RGB conver-
sion, and the like for various kinds of image data generated/
processed by the image generation processing unit 25.
[0034] The control processor 29 has the function of an
information processing apparatus (computer) and controls
the operation of the main body of this ultrasonic diagnostic
apparatus. The control processor 29 reads out a dedicated
program for implementing the IMT measurement support
function (to be described later) from the storage unit 31,
expands the program in its own memory, and executes com-
putation, control, and the like associated with each type of
processing.

[0035] The storage unit 30 stores the dedicated program for
implementing the IMT measurement support function (to be
described later), diagnosis information (patient ID, findings
by doctors, and the like), a diagnostic protocol, transmission/
reception conditions, a body mark generation program, and
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other data groups. This storage unit is also used to, for
example, store images in the RAW data memory, as needed. It
is possible to transfer data in the storage unit 30 to an external
peripheral device via the interface unit 31.

[0036] The interface unit 31 is an interface associated with
the input device 13, a network, and a new external storage
device (not shown). The interface unit 31 can transfer, via a
network, data such as ultrasonic images, analysis results, and
the like obtained by this apparatus to another apparatus.

IMT Measurement Support Function

[0037] TheIMT measurement support function of the ultra-
sonic diagnostic apparatus 1 will be described next. This
function is designed to determine an image in which an ultra-
sonic scan plane substantially includes the central axis of the
target blood vessel when performing IMT measurement,
based on the objective quantitative value (feature amount)
concerning the target blood vessel.

[0038] For the sake of a concrete description, this embodi-
ment will exemplify a case in which the ultrasonic diagnostic
apparatus uses the IMT measurement support function. How-
ever, the embodiment is not limited to this case, and can
implement this IMT measurement support function in, for
example, medical image diagnostic apparatuses such as an
X-ray computed tomography apparatus, magnetic resonance
imaging apparatus, X-ray diagnostic apparatus, and nuclear
medicine diagnostic apparatus and a medical workstation
(medical image reference apparatus).

[0039] For the sake of a concrete description, this embodi-
ment will exemplify a case in which this IMT measurement
support processing is executed by using the two-dimensional
image data (B-mode data, CFM data, or the like) processed by
the image generation processing unit 25. However, it is pos-
sible to execute this processing by using each RAW data
output from the B-mode processing unit 23 and the blood flow
detection unit 24 as data to be processed.

[0040] FIG. 2 is a flowchart showing a procedure for pro-
cessing (IMT measurement support processing) based on this
IMT measurement support function. The contents of process-
ing in each step will be described below.

Input of Patient Information and Like: Step S1

[0041] The operator inputs patient information and selects
transmission/reception conditions (a field angle for determin-
ing the size of a scan region, a focal position, and a transmis-
sion voltage, and the like), an imaging mode (B mode, CFM
mode, or the like) for ultrasonically scanning a two-dimen-
sional section including the target blood vessel, a mode (IMT
measurement support processing mode) for executing IMT
measurement support processing, and the like via the input
device 13 (step S1). The storage unit 30 automatically stores
the input and selected various kinds of information, condi-
tions, modes, and the like.

Acquisition/Display of Two-Dimensional Image
Data: Step S2

[0042] The operator brings the ultrasonic probe 12 into
contact with the body surface of the object at a desired posi-
tion, and the apparatus ultrasonically scans a two-dimen-
sional section including the target blood vessel as a scan
region in the M mode or CFM mode. The echo signal acquired
by ultrasonic scanning in the B mode is sent to the B-mode
processing unit 23 and the blood flow detection unit 24 via the
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ultrasonic reception unit 22. The B-mode processing unit 23
generates a plurality of B-mode data by executing logarithmic
amplification, envelope detection processing, and the like.
The blood flow detection unit 24 generates blood flow data by
detecting a blood flow signal from the echo signal received
from the ultrasonic reception unit 22. The image generation
processing unit 25 generates a B-mode image or blood flow
image by using the B-mode data or blood flow data. The
display processing unit 28 performs predetermined display
processing for each generated image. The monitor 14 dis-
plays each image in real time in a predetermined form. The
operator adjusts the position of the ultrasonic probe 12 like
that shown in FIG. 3, while observing the two-dimensional
image displayed in real time, so as to make the ultrasonic scan
plane substantially include the central axis of the target blood
vessel (step S2).

Storage of Target Blood Vessel Image: Step S3

[0043] An ultrasonic image (target blood vessel image)
corresponding to a plurality of frames concerning the target
blood vessel is stored in the cine memory of the image gen-
eration processing unit 25 in response to an ECG signal as a
trigger. At this time, time information for each image based on
an ECG signal is also stored in correspondence with each
image (step S3).

Selection of Images in Same Phase: Step S4

[0044] The measurement processing unit 27 selects a plu-
rality of target blood vessel images in the same phase (e.g., a
phase a predetermined period of time after an R wave) from
target blood vessel images corresponding to a plurality of
frames stored in the cine memory, based on time information
using an ECG signal as a reference signal (see FIG. 6).

Calculation of Feature Amount: Step S5

[0045] Themeasurement processing unit 27 extracts a mea-
surement region in each selected target blood vessel image in
the same phase. The extraction of this measurement region
can be implemented by the following method. Assume that a
luminal region is a measurement region. In this case, in a
B-mode image, the luminance value (or pixel value) of the
measurement region is smaller than that of a neighboring
tissue region, and the rate of change in luminance value (the
rate of change in pixel value) at the boundary between the
measurement region and the remaining region is higher than
the rates of change in luminance value at other positions. If,
therefore, a target blood vessel image is a B-mode image, it is
possible to extract a luminal region by threshold processing
with a proper luminance value or a proper rate of change in
luminance value. Alternatively, if a target blood vessel image
is a CFM image, it is possible to extract a region including a
blood flow signal as a measurement region.

[0046] Note that blood vessels as extraction targets in mea-
surement regions include a blood vessel having an almost
uniform width as shown in FIG. 4 and a blood vessel with
plaque which has a non-uniform width as shown in FIG. 5. In
the latter case, the influence of a plaque shape may be reduced
by, for example, excluding a plaque region by interpolation
processing using information concerning a region adjacent to
the plaque or defining a measurement region as a region
including not only a luminal region but also the intima of the
blood vessel. In addition, this embodiment is not limited to
these cases, and it is possible to use an arbitrary measurement
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region in accordance with an objective quantitative value
concerning the target blood vessel.

[0047] The measurement processing unit 27 also calculates
feature amounts for determining the shift between a two-
dimensional section and the central axis of the target blood
vessel in the running direction at at least two or more posi-
tions in the longitudinal direction of each measurement
region for each extracted target blood vessel image (step S5).
In this embodiment, as shown in FIG. 6, as the above feature
amount, the lateral width of the target blood vessel is used,
and feature amounts are calculated at three positions in the
longitudinal direction of a measurement region.

Determination of Optimal Image: Step S6

[0048] The measurement processing unit 27 generates a
graph (feature amount curves) representing changes in fea-
ture amount of the target blood vessel in the longitudinal
direction by using a plurality of feature amounts obtained by
calculation for each selected target blood vessel image in the
same phase. FIG. 7 shows an example of a feature amount
curve for each target blood vessel image in the same phase.

[0049] The measurement processing unit 27 selects a fea-
ture amount curve, of a plurality of feature amount curves,
which has the maximum feature amount, and determines a
target blood vessel image corresponding to the feature
amount curve as an image optimal for IMT measurement (an
optimal image) (step S6). In this case, the reason why an
image corresponding to a feature amount curve having the
maximum feature amount is selected as an optimal image is
that an image optimal for IMT measurement has the maxi-
mum feature amount (the maximum value of the lateral width
of the target blood vessel, i.e., the blood vessel diameter)
among all the target blood vessel images in the same phase.
[0050] Note that if there are a plurality of feature amount
curves having the maximum feature amount, an optimal
image is determined by the following method. As shown in
FIG. 8, the stereoscopic shape of the actual blood vessel can
be approximated by a cylindrical shape. If an ultrasonic scan
plane completely includes a blood vessel central axis A, a
section of the blood vessel (or measurement region) included
in the target blood vessel image becomes an almost rectan-
gular shape. For this reason, the respective feature amounts
measured at three positions become almost the same value. In
contrast to this, if a section crosses the blood vessel central
axis A as indicated by S1 to S3 in FIG. 8, the maximum
feature amount is measured at only a position where the
section crosses the central axis. It is therefore possible to set,
as an optimal image, a target blood vessel image correspond-
ing to a feature amount curve, out of a plurality of feature
amount curves having the maximum feature amount, which
exhibits the minimum rate of change along the longitudinal
direction.

Display of IMT Measurement Result: Step S7

[0051] The measurement processing unit 27 executes IMT
measurement by using a determined optimal image. The
monitor 14 displays the obtained result in a predetermined
form.

[0052] This ultrasonic diagnostic apparatus described
above calculates feature amounts, used to determine the shift
between a two-dimensional section and the central axis of the
target blood vessel in the running direction, at at least two or
more positions in the longitudinal direction of each measure-
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ment region for each target blood vessel image, and deter-
mines an image optimal for IMT measurement based on the
feature amounts. It is therefore possible to perform IMT
measurement by always using an optimal image based on an
objective index regardless of the experience of the operator.

Second Embodiment

[0053] The second embodiment will be described next. An
ultrasonic diagnostic apparatus according to this embodiment
determines an optimal image by using, for example, the minor
axis length and major axis length of an ellipse obtained by
ellipse fitting.

[0054] As shown in FIG. 9, a section of the cylinder cut by
a plane which does not include a central axis A logically has
an elliptic shape like that shown in FIG. 10. If a cut surface
completely passes over the central axis of the cylinder, it can
be thought that the major axis length of an ellipse as a cut
surface is infinite. From these points of view, it is possible to
evaluate the positional relationship between a blood vessel
section cut by a plane and the central axis in accordance with
the major axis length obtained by ellipse fitting. That is, the
apparatus calculates the longitudinal length and lateral width
(i.e., blood vessel diameter) of the measurement region based
on all the blood vessel target images in the same phase
selected in step SS. Thereafter, as shown in FIG. 10, the
apparatus performs ellipse fitting of a blood vessel section of
each blood vessel target image, and compares the obtained
minor axis length of the ellipse with the blood vessel radius
obtained from the blood vessel diameter. If the minor axis
length is shorter than the blood vessel radius, the apparatus
can determine that the blood vessel section does not pass over
the blood vessel central axis. If the minor axis length of the
ellipse is almost equal to the blood vessel radius or the major
axis length is shorter than a preset threshold, the apparatus
can determine that the blood vessel section intersects the
central axis at a given angle. If the minor axis length of the
ellipse is equal to the blood vessel radius, and the major axis
length is longer than the present threshold, the blood vessel
section can be considered to substantially include the central
axis A.

[0055] Even if the minor axis length and major axis length
of an ellipse obtained by ellipse fitting of a blood vessel
section are set as references (feature amounts), it is possible to
determine an optimal image.

Third Embodiment

[0056] The third embodiment will be described next. An
ultrasonic diagnostic apparatus according to this embodiment
determines an optimal image based on the area of a blood flow
region, as a feature amount, which is obtained when an ultra-
sonic image is acquired by CFM (Color Flow Mapping).

[0057] FIG. 11 shows an example of a case in which an
ultrasonic scan plane M substantially includes the central axis
of the blood vessel. FIG. 12 shows an example of a case in
which the ultrasonic scan plane M dose not substantially
include the central axis of the blood vessel. As is obvious from
the comparison between FIGS. 11 and 12, the area of a blood
flow region on a CFM image in a case in which the ultrasonic
scan plane M substantially includes the blood vessel central
axis is always larger than the area of a blood flow region on a
CFM image in a case in which the ultrasonic scan plane M
does not substantially include the blood vessel central axis.
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[0058] If, therefore, a target blood vessel image is a CFM
image, the apparatus extracts a region including a blood flow
signal based on at least any one of a flow rate and a power in
step S5 described above. In step S6, determining the image in
which the extracted region has the largest area can determine
an optimal image. FIG. 13 shows an example of the feature
amount curve obtained by plotting the area of each target
blood vessel image in the same phase.

[0059] The method described above allows the operator to
perform IMT measurement by always using an optimal image
based on an objective index regardless of the influence of the
operator.

[0060] 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. An ultrasonic diagnostic apparatus comprising:

a data acquisition unit configured to acquire a plurality of
ultrasonic data by repeatedly scanning a two-dimen-
sional section including a target blood vessel with an
ultrasonic wave;

an image generation unit configured to generate a plurality
of ultrasonic images by using the plurality of ultrasonic
data;

a calculation unit configured to calculate a feature amount
for determining a shift between the two-dimensional
section and a central axis of the target blood vessel in a
running direction on the each ultrasonic image;

a determination unit configured to determine an optimal
image from the plurality of ultrasonic images based on
the feature amount; and

a measurement unit configured to measure an intima-me-
dia thickness of the target blood vessel by using the
optimal image.

2. The apparatus of claim 1, wherein the data acquisition
unit acquires the plurality of ultrasonic data in correspon-
dence with a phase of a biological signal which periodically
changes by performing the scan in synchronism with the
biological signal,

the image generation unit generates the plurality of ultra-
sonic images associated with the phase of the biological
signal,

the calculation unit selects a plurality of ultrasonic images
corresponding to a predetermined phase from the plu-
rality of ultrasonic images and calculates the feature
amount concerning the each selected ultrasonic image,
and

the determination unit determines the optimal image from
the plurality of selected ultrasonic images.

3. The apparatus of claim 2, wherein the biological signal

comprises an ECG signal.

4. The apparatus of claim 1, wherein the calculation unit
extracts a measurement region based on one of a pixel value
and a rate of change in pixel value of the each ultrasonic
image, and calculates the feature amount by using the mea-
surement region.
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5. The apparatus of claim 4, wherein the calculation unit
calculates lateral widths of the measurement region at at least
two positions as the feature amounts.

6. The apparatus of claim 1, wherein if the each ultrasonic
image is a color flow mapping image, the calculation unit
extracts a region including a blood flow signal as a measure-
ment region, and calculates an area of the measurement
region as the feature amount.

7. The apparatus of claim 1, wherein the determination unit
generates a graph indicating a change in the feature amount of
the target blood vessel in a longitudinal direction for the each
selected ultrasonic image, and

determines the optimal image based on the plurality of
generated graphs.

8. The apparatus of claim 1, wherein the determination unit
determines the optimal image from the plurality of selected
ultrasonic images by using, as the feature amounts, a major
axis length and minor axis length of an ellipse which are
obtained by ellipse fitting of a section of the target blood
vessel on the each selected ultrasonic image.

9. A medical image diagnostic apparatus comprising:

an image generation unit configured to generate a plurality
of blood vessel images by using the plurality of blood
vessel data obtained by imaging a two-dimensional sec-
tion including a target blood vessel;

a calculation unit configured to calculate a feature amount
for determining a shift between the two-dimensional
section and a central axis of the target blood vessel in a
running direction on the each blood vessel image;

a determination unit configured to determine an optimal
image from the plurality of blood vessel images based on
the feature amount; and

a measurement unit configured to measure an intima-me-
dia thickness of the target blood vessel by using the
optimal image.

10. The apparatus of claim 9, wherein the plurality of blood
vessel data are captured in synchronism with a biological
signal which periodically changes and is associated with a
phase of the biological signal,

the image generation unit generates the plurality of blood
vessel images associated with the phase of the biological
signal,

the calculation unit selects a plurality of blood vessel
images corresponding to a predetermined phase from
the plurality of blood vessel images and calculates the
feature amount concerning the each selected blood ves-
sel image, and

the determination unit determines the optimal image from
the plurality of selected blood vessel images.

11. The apparatus of claim 10, wherein the biological sig-

nal comprises an ECG signal.

12. The apparatus of claim 9, wherein the calculation unit
extracts a measurement region based on one of a pixel value
and a rate of change in pixel value of the each blood vessel
image, and calculates the feature amount by using the mea-
surement region.

13. The apparatus of claim 12, wherein the calculation unit
calculates lateral widths of the measurement region at at least
two positions as the feature amounts.

14. The apparatus of claim 9, wherein if the each blood
vessel image is a blood vessel image, the calculation unit
extracts a region including a blood flow signal as a measure-
ment region, and calculates an area of the measurement
region as the feature amount.
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15. The apparatus of claim 9, wherein the determination
unit generates a graph indicating a change in the feature
amount of the target blood vessel in a longitudinal direction
for the each selected blood vessel image, and

determines the optimal image based on the plurality of

generated graphs.
16. The apparatus of claim 9, wherein the determination
unit determines the optimal image from the plurality of
selected blood vessel images by using, as the feature amounts,
a major axis length and minor axis length of an ellipse which
are obtained by ellipse fitting of a section of the target blood
vessel on the each selected blood vessel image.
17. A medical image processing method comprising:
generating a plurality of blood vessel images by using the
plurality of blood vessel data obtained by imaging a
two-dimensional section including a target blood vessel;

calculating a feature amount for determining a shift
between the two-dimensional section and a central axis
of the target blood vessel in a running direction on the
each blood vessel image;

determining an optimal image from the plurality of blood

vessel images based on the feature amount; and
measuring an intima-media thickness of the target blood
vessel by using the optimal image.
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