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1
ULTRASOUND IMAGING SYSTEM AND
METHOD WITH PEAK INTENSITY
DETECTION

FIELD OF THE INVENTION

The present invention relates to a system and method for
acquiring and analyzing ultrasound images. The invention
also relates to a computer program for implementing said
method.

BACKGROUND OF THE INVENTION

The advantages of ultrasound include the real time imaging
capability, low cost, flexibility in its application, and the fact
that no ionizing radiation is used. However, non-enhanced
ultrasound, including the commonly used gray-scale ultra-
sound imaging, may not be able to visualize a particular target
(e.g., a tumor) with the desired contrast, and in some cases,
may not visualize the target at all.

Contrast-enhanced ultrasound (CEUS) can provide supe-
rior visualization of tumors, vascularity, and other tissues of
interest compared to non-contrast enhanced ultrasound imag-
ing. However, the contrast enhancement after injection of the
contrast agent is a transient phenomenon. After injection,
there is typically a first phase where the concentration of
contrast agent in the target area increases. This phase is called
wash-in time. The concentration of the contrast agent (which
corresponds to the intensities in the contrast-enhanced
images) increases until a peak is reached. The time between
injection and peak is called time-to-peak. Subsequently, the
contrast agent is washed out and the intensity in the contrast-
enhanced images decreases again. This dynamic behavior
vields a characteristic time intensity curve.

Current work flow is typically such that the ultrasound
images are first acquired, then transferred to a work station
and finally quantitatively analyzed on the work station. The
analysis of the images thus occurs after the acquisition of the
images. Typical file sizes from contrast enhanced ultrasound
acquisition are on the order of several MB. A typical study is
made up of many files, which can result in several GB of
overall data.

U.S. Pat. No. 5,743,266 discloses a method for producing
real-time colorized, contrast enhanced images from a
sequence of grey-scale video images obtained during diag-
nostic ultrasound. The particular colorizing scheme varies
according to which information parameter is desired to be
displayed in real-time.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an ultra-
sound imaging system and method that allow for a quantita-
tive analysis of the acquired images during acquisition.

Tt is a further object of the present invention to allow for an
optimized workflow for image acquisition and analysis.

In a first aspect of the present invention an ultrasound
imaging system is presented that comprises:

atransducer configured to acquire ultrasound images of an
object based on one or more adjustable acquisition param-
eters,

an analyzer configured to analyze an ultrasound image in
real-time for a mean intensity value, and

a processor configured to determine in real-time when the
mean intensity value has reached a peak and to change at least
oneofthe one or more adjustable acquisition parameters after
a peak has been determined.
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In a further aspect of the present invention a method for
acquiring and analyzing ultrasound images is presented that
comprises

acquiring ultrasound images of an object based on one or
more acquisition parameters,

analyzing an ultrasound image in real-time for a mean
intensity value,

determining when the mean intensity value has reached a
peak, and

changing at least one of the one or more acquisition param-
eters after a peak has been determined.

According to a further aspect of the present invention, a
computer program is presented that comprises program code
means for causing a computer, when said computer program
is carried out on the computer, to carry out the steps of:

analyzing an ultrasound image in real-time for a mean
intensity value, said ultrasound image being one of a plurality
of ultrasound images of an object acquired based on one or
more acquisition parameters,

determining when the mean intensity value has reached a
peak, and

changing at least one of the one or more acquisition param-
eters after a peak has been determined.

Preferred embodiments of the invention are defined in the
dependent claims. It shall be understood that the claimed
method has similar and/or identical preferred embodiments
as the claimed device and as defined in the dependent claims.

Different to the currently known devices of this art, accord-
ing to the present invention the acquisition of ultrasound
images is not independent of the acquired images, but instead
it is adapted at the intensities that are measured. The basic
quantitative analysis of the images (performed by determin-
ing a mean intensity value) is done in real-time, which allows
adapting parameters of the acquisition during the acquisition
procedure. For example, the spatial and temporal accuracy of
the acquired ultrasound images can be increased shortly
before the peak intensity frame, and reduced after the peak
intensity has been determined.

Because the ultrasound images are acquired at subsequent
time points, they are sometimes also referred to as frames of
an ultrasound video. In the following, the terms image and
frame can refer to 2D images or 3D image volumes.

Real-time typically means that the processing is so quick,
e.g. only several ms, that the user does not notice any delay. In
the context of this application it can also refer to processing
that is finished while image acquisition is still ongoing, for
example a computation of some quantitative measure could
take one or more seconds and still be considered as real-time
in the context of this invention.

In a preferred embodiment, the processor is configured to
compare the mean intensity value of a current image with the
mean intensity values of one or more previous images for
determining when the mean intensity value has reached a
peak. There are different ways how such a comparison can be
implemented. For example, a moving average can be com-
puted and the peak is determined based on the derivative of
this moving average.

In another embodiment, the ultrasound imaging system
further comprises a notification unit, in particular an LED, a
display, or a loudspeaker 30, wherein the processor is config-
ured to control the notification unit to notify a user when ithas
determined that the mean intensity value has reached a peak.
Notifying the user about the detection of the peak allows the
user, e.g. a physician, to react accordingly. For example, ifthe
peak is determined unusually early or late after administra-
tion of a contrast agent, the physician might want to perform
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additional exams and it can be helpful if he is acoustically
notified ofthe peak detection result (in addition to displaying
the peak time on a display).

The present invention is not limited to be used only in
situations where a contrast agent is applied. The ultrasound
imaging system of the present invention can also be used
when a user is searching for an ultrasound reflector that yields
a bright spot on the acquired ultrasound image. For example,
microcalcifications in the breast (which may be an indication
of a precancerous condition) can result in increased intensity
on the ultrasound image. While the user moves the transducer
over the breast, the system can automatically detect when the
mean pixel intensity in the region of interest has a peak and
convey to the user that the likelihood of finding a microcal-
cification near the current location of the transducer is par-
ticularly high. For example, the system may emit a sound or
display a message to the user to let her know that she should
focus her attention on that particular image or that particular
area where the current image was acquired. At the same time,
the processor could adapt the image acquisition, e.g. acquire
images with higher quality near the suspected location of the
microcalcification.

This further simplifies the examination procedure and
makes the presented ultrasound imaging system also useful
for users who are not physicians. For example, women could
even use the ultrasound imaging system according to the
present invention for self-examination. Once the system has
detected a peak in the mean intensity value, the images could
be acquired with an increased storage frame rate and these
stored images could then be reviewed by an experienced
physician.

In another preferred embodiment, the ultrasound imaging
system further comprises a storage configured to store the
ultrasound images, wherein the adjustable acquisition param-
eters include a storage frame rate at which the transducer
stores ultrasound images in the storage. Thus, the processor
can modify the storage frame rate after a peak in the intensity
has been determined. The inventors realized that reducing the
size of the acquired ultrasound images by dynamically adjust-
ing the storage frame rate is a key to improving clinical
workflow because the transfer of the files (which are typically
several GB in total file size) can be a severe bottleneck.

In another embodiment, the processor is configured to
reduce the storage frame rate after it has determined that the
mean intensity value has reached a peak. This is useful for
example when a contrast agent was administered to an object
in the field of view of the transducer. In the case of contrast-
enhanced ultrasound (CEUS), the patient’s volume of interest
is supposed to contain a contrast agent. Prior to the diagnostic
imaging of, for example, a tumor, the contrast agent is
brought to the volume of interest, e.g. by means of a liquid
contrast agent which is injected into the body of the patient
(object) or otherwise administered, e.g. orally, to the patient.

Generally, various ways for bringing the contrast agent into
the field of view exist. In particular, in case of a patient into
whose body the contrast agent is to be introduced, the contrast
agent can be introduced by surgical and non-surgical meth-
ods, and there are both methods which require an expert (such
as a medical practitioner) and methods which do not require
an expert, which can, e.g., be carried out by laypersons or
persons of ordinary skill or the patient himself/herself.
Among the surgical methods, there are potentially non-risky
and/or safe routine interventions, e.g. involving an invasive
step such as an inject of contrast agent into a blood vessel (if
such an injection is at all to be considered a surgical method),
i.e. interventions which do not require considerable profes-
sional medical expertise to be carried out and which do not
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involve serious health risks. Further, non-surgical methods
like swallowing or inhalation can be applied.

Generally, the contrast agents are pre-delivered or pre-
administered before the data acquisition is started. In embodi-
ments, it is, however, also possible that further contrast agent
is delivered/administered into the field of view.

Particularly in the case where contrast agent is adminis-
tered only before the acquisition is started, the concentration
of contrast agent in the volume of interest will increase up to
a peak and then decrease, during the so called wash-out
period. Once the concentration of contrast agent in the target
volume has decreased too much due to wash-out, the CEUS
image intensities decrease accordingly and the images are
less important for diagnosis. After the peak intensity has been
reached, the wash-out phase begins and the mean intensity in
the images is decreasing. The details of the time-intensity
curve after the peak intensity are less important for diagnosis.
Hence, reducing the rate at which ultrasound image frames
are stored after the peak intensity frame allows reducing the
required storage size of the images while still acquiring a
complete time-intensity curve that also includes the wash-out
region. Because the area around the peak intensity is also
relevant for diagnosis and because, due to noise in the acqui-
sition process, the image that corresponds to the peak inten-
sity is possibly not precisely identified, the storage frame rate
is preferably only reduced a predetermined time after the
peak of the mean intensities has been detected.

In another embodiment, the processor is configured to
continuously reduce the storage frame rate after it has deter-
mined that the mean intensity value has reached a peak.
Reducing the storage rate continuously corresponds better to
the continuously decreasing expected importance of the
acquired intensities.

In another embodiment, the processor is configured to
control the transducer to stop acquiring ultrasound images a
predetermined time after it has determined that the mean
intensity has reached a peak. This also contributes to reducing
the file size. If it is known that an almost complete wash-out
of contrast agent from an organ is expected, e.g. 90 s after the
peak, a longer acquisition of ultrasound images only
increases the overall file size but does not contribute to
improved diagnosis.

In another embodiment, the ultrasound imaging system
further comprises a first user interface for identifying the
object as one of several objects, wherein the predetermined
time depends on the selected object. These several objects can
for example be a pre-determined selection of organs. If spe-
cific properties of these organs are known (for example the
expected wash-out time or a preferred location of the transmit
focus, or a preferred number of focal zones), these parameters
can automatically be set accordingly.

In yet another embodiment, the mean intensity value is the
mean intensity of a region of interest within the ultrasound
images. Usually, the acquired ultrasound images do not only
show the object or organ of interest, but also other structures,
where the intensities might also be varying over time. It is
thus beneficial to delineate a region of interest which only
includes the object or organ of interest and to determine the
peak based only on the mean intensity values that are deter-
mined for this region of interest.

In a preferred embodiment, the ultrasound imaging system
further comprises a second user interface, wherein the second
user interface is adapted for allowing a user to define the
region of interest within the ultrasound images. For example,
the second user interface could be a touch screen, which
allows a physician to quickly indicate the outline of an organ.
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In another embodiment, the ultrasound imaging system
further comprises a region identification unit configured to
automatically define a region of interest within the ultrasound
images. Determining the region of interest automatically, e.g.
based on the organ selection that the user indicated through
the first user interface, can further accelerate the clinical
workflow. Different techniques are known for automatically
identifying organs in ultrasound images, for example U.S.
Pat. No. 6,385,332 discloses an automated ultrasound seg-
mentation method comprising the steps of automated initial
contour identification, followed by application of a geometri-
cally deformable model (GDM). Even though fully automatic
segmentation would be ideal, this is currently not always
feasible given the quality of ultrasound images. Levienaise-
Obadia and Gee (“Adaptive segmentation of ultrasound
images”, Image and Vision Computing, Volume 17, Issue 8,
June 1999, Pages 583-588) disclosed a method that allows a
semi-automatic approach where statistical models are trained
on-the-fly by observing boundaries accepted by the user. In
this way, user intervention in a particular slice is sensibly
exploited to reduce the need for intervention in subsequent
slices.

In yet another embodiment, the analyzer is configured to
analyze the ultrasound image for a time to peak, a transit time,
a wash-in time and/or a wash-out time.

In yetanother embodiment, the ultrasound imaging system
further comprises a display, wherein the mean intensity value,
the time to peak, the transit time, the wash-in time and/or the
wash-out time are displayed in real-time on the display.

Evaluating and displaying these additional quantitative
measures during the image acquisition accelerates clinical
workflow because it is not necessary to first transfer the
acquired images for offline evaluation. Ideally, all required
quantitative analysis is performed in real-time on the device,
such that no time-consuming post-acquisition analysis is nec-

essary.
BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent
from and elucidated with reference to the embodiment(s)
described hereinafter. In the following drawings

FIG. 1 is a block diagram of one embodiment of an ultra-
sound imaging system in accordance with the present inven-
tion,

FIG. 2 is a flow chart of a method according to the present
invention,

FIG. 3 andF1G. 4 show examples of ultrasound images and
a region of interest defined in the images, and

FIG. 5 shows an example of a time-intensity curve acquired
with an ultrasound imaging system according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is a block diagram of one embodiment of an ultra-
sound imaging system 10 in accordance with the present
invention; FIG. 2 is a flow chart of a corresponding method. A
transducer 12 acquires (S10) ultrasound images 14 from an
object. The ultrasound images 14 are sent to a first user
interface 16, which in this embodiment also comprises a
display 18 for showing the ultrasound images 14. The first
user interface 16 is adapted to allow a user to define a region
of interest 20 in the images 14. For example, the first user
interface 16 could comprise a touch screen, where the user
could identify the region of interest 20 by pointing at the
target area. To enable the user to accurately define the region
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of interest 20, the system 10 preferably first acquires and
displays at least one ultrasound image 14, such that the user
can identify the region 20 within this image 14. Alternatively,
the region identification unit 21 can be used to automatically
determine a region of interest 20. For example, the region
identification unit 21 can comprise a first user interface which
lets the user select an object from a selection of objects, e.g.
different organs. The region identification unit 21 could then
use template images or reference points of these organs in
order to identify the organs within the ultrasound images 14.
The automatically identified region of interest 20 can be
shown to the user on display 18. The user can verify that the
region 20 is placed correctly, e.g. by pushing an OK button,
and the region 20 is subsequently used for determining a
mean intensity value 24 within this region 20.

The transducer 12 also sends ultrasound images 145 to an
analyzer 22. The analyzer 22 analyzes (S12) the defined
region 20 of the ultrasound images 145 for mean intensity
values 24. The mean intensity values 24 and further quanti-
tative characteristics of the time intensity curve such as the
rise time and the area under the curve can be shown in real-
time on a display 26. This has the advantage that the user can
obtain quantitative values of the region of interest 20 while he
is performing the exam. The mean intensity values 24 are
processed by a processor 28 in order to determine in real time
when the mean intensity value 24 has reached a peak 38. It
should be noted that ultrasound images 14 are noisy and
hence also the mean intensity values 24 are assumed to be
noisy. Therefore, as will be described below, different algo-
rithms can be used in order to identify a true peak 38 of the
mean intensity values 24, which is not just a local outlier.

Once the processor 28 has determined that a peak 38 has
occurred it controls the display 26 to show that the peak 38 has
been detected. The detection of the peak 38 is performed by
comparing the mean intensity values 24 of recently acquired
images 14 with the mean intensity values 24 of previously
acquired images 14. For example, it could compare the aver-
age mean intensity 13 of the last three acquired images with
the average of the mean intensity 112 of the last 12 acquired
images and the average of the mean intensity 16 ofthe last six
acquired images and determine (S14) a peak if 16 is signifi-
cantly higher than 112 and I3.

According to another embodiment of a method according
to the present invention the slope changes are tracked over
time. The change in mean echo intensity of the region of
interest, from image 14 to image 14, could be stored to track
changes in slope from a positive trend (increasing mean inten-
sity value 24) to a negative trend (decreasing mean intensity
value 24). This is quite a common technique for detecting
changes in polarity/direction/sign, etc.

According to another embodiment of a method according
to the present invention an industry standard curve fitting
algorithm (as is currently done, off-line/non-real-time, in
quantification software such as the Philips QLAB ultrasound
quantification software) is applied to determine the peak
intensity as each image 14 arrives, in real-time. The curve
fitting algorithms usually require mean intensity values and
time vectors. Presumably, during the wash-in phase, the peak
intensity frame 38 will change continuously until the wash-
out phase when the mean intensity value 24 will start to
decrease.

Since acquisition rates may vary for different transducers
and system settings an alternative approach may be to com-
pare images 14 over time. So, rather than determining a local
average (over 3 subsequent images, for example) the mean
intensity value would be averaged over 20 milliseconds for
example.
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According to yet another method “local” peaks are deter-
mined, in particular as an adaptation to an existing algorithm
used in QLAB to determine peak frames in a subset. During
wash-in, the general trend for mean echo intensity is to
increase; however, in any subset of frames (3, 5, or 7 for
example) the mean intensity value 24 may rise or fall from
image 14 to image 14. By continually determining the local
peaks and storing the results, a trend of the mean intensity
value 24 can be stored and compared dynamically as each
new image 14 arrives. When the trend is decreasing, it can be
deduced that the wash-out phase 52 has begun.

The best (most accurate) approach will depend on image
size, size of the region of interest 20, placement of the region
of interest 20, and parameters used in the detection algorithms
(as described above). It is envisioned that a combination of
the previously described embodiments of the method may be
employed to determine the peak intensity frame 38.

The display 26 can show the time to peak. The time to peak
could either be computed as the time between the beginning
of the acquisition of ultrasound images 14 and the detection of
the peak 38 or, preferably, by showing the time between a start
time that was indicated by the user and the time of the peak
detection. For example, in this embodiment of the present
invention the second user interface 32 comprises a button 34.
By pressing the button 34 the user can indicate that the time to
peak should be determined relative to the time of pushing the
button. For example, the user could press the button when he
administers the contrast agent into a patient. The administra-
tion of the contrast agent can be performed by injection or by
swallowing or by inhalation. It can be performed either by a
physician, a medical assistant, a person of ordinary skill or the
patient himself. The button 34 of the second user interface 32
can also be pressed by the patient himself or by another
person who is operating the ultrasound imaging system 10.

The transducer 12 acquires the ultrasound images 14 based
on a number of acquisition parameters. The processor 28 is
configured to change (S16) these parameters based on when it
has detected a peak intensity. For example, it can reduce (S16)
the storage frame rate at which the ultrasound images 14¢ are
stored in storage 36 a few seconds after the peak 38 was
detected (S14). The rate at which the transducer 12 acquires
ultrasound images 14 is not necessarily identical to the rate at
which images 14¢ are stored in the storage 36, the rate at
which images 14a are shown on the display 18 of the first user
interface 16 or the rate at which images 14/ are used for
computing (S12) a mean intensity value 24.

In a preferred embodiment, the rate at which the images 14
are acquired (S10) is identical to the rate at which images 14a,
144 are used for displaying and for determining a mean inten-
sity value. The storage rate 46, 48, however, can be lower than
the acquisition rate. In particular, a certain time, for example
ten seconds, after the peak has been determined the storage
rate can be reduced because it is assumed that these images
are less informative about the imaged object.

The processor 28 can control the transducer 12 to reduce
the storage frame rate once a certain time after the peak 38.
For example, it could reduce the storage frame rate to half the
acquisition rate ten seconds after the peak 38. In a preferred
embodiment, the processor 28 continues to reduce the storage
frame rate by increasing a decimation rate. For example, five
seconds after the peak the storage frame rate could still be
identical to the acquisition rate (decimation rate=11) but it
could then be continuously reduced to 50% of the acquisition
rate (decimation rate=2) at twenty seconds after the peak and
down to 20% of the acquisition rate (decimation rate=5) at
one minute after the peak.
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During the wash-out period, the intensities keep decreasing
and after some time the acquired images comprise no more
additional useful information. The time until the wash-out of
the contrast agent is completed depends, among other things,
on the object that is being imaged. In one embodiment of the
invention the second user interface 32 comprises a selection
unit 35 that lets the user choose one of several objects, e.g.
different organs such as liver, heart, gall bladder, etc. Depend-
ing on which object was chosen by the user, the processor 28
can control the transducer 12 to stop acquiring ultrasound
images 14 a pre-determined time after the peak (this is not
shown in the figures). For example, for liver imaging 90
seconds after the peak intensity is reached, typically there are
no more relevant changes happening in the intensity in the
region of interest 20. Hence, the processor 28 could stop the
acquisition 90 seconds after the peak intensity. This further
simplifies acquisition workflow (the user does not need to
physically press a button to end image capture) and also
ensures an optimized size of the files to be exported for
post-acquisition analysis. The processor 28 can indicate the
end of the image acquisition to the user by controlling loud-
speaker 30 to generate an acoustic signal.

The storage 36 is not necessarily located in the same device
as the reminder of the ultrasound imaging system. For
example, the storage could be a network attached storage that
is located in a separate room.

FIG. 3 and FIG. 4 show examples of ultrasound images 14
that are acquired with an ultrasound imaging system accord-
ing to the present invention. FIG. 3 shows a rectangular region
of interest 20, FIG. 4 shows a circular region of interest 20.
Any other shape of the region 20 where the mean intensity
values 24 are determined is also conceivable. In particular, the
region 20 may also correspond to the complete ultrasound
image 14.

FIG. 5 shows an example of a time intensity curve that is
obtained by plotting the mean intensity values of the subse-
quently acquired ultrasound images 14. The area from the
beginning of intensity enhancement to the peak intensity
frame 38 is called washed-in region 40. As can be seen in the
plot, the peak intensity frame 38 does not necessarily corre-
spond to the image 14 that has the highest mean intensity
value in the region of interest 20. The maximum intensity
frame 42 can occur at a different location than the peak
intensity frame 38 either because the real time detection of the
peak intensity was false or because the maximum intensity is
caused by a local outlier. Because of noisy data it might be
unclear where the true peak of the curve is located. In such
cases an experienced physician might want to form his own
opinion and it is important that the area around the assumed
peak intensity frame 38 is acquired and stored with a high
frame rate. From the beginning of the image acquisition until
a predetermined time 44 after the peak intensity frame 38 the
ultrasound images 14 are acquired with a high storage frame
rate 46. Afterwards the images are still acquired at the same
acquisition frame rate but stored in the storage at a reduced
storage frame rate 48.

Once the processor has determined the peak intensity
frame 38, the processor 28 can control the display 26 to show
the time to peak 50 and the wash-in time 40. In one embodi-
ment of the present invention, the processor 28 determines a
second peak intensity frame 38 also after it has already deter-
mined a first peak intensity frame. This way, if an image has
been falsely identified as peak intensity frame 38, the proces-
sor can determine a second peak intensity frame 38, which is
then assumed to be the true peak intensity frame 38. In this
case the display values of time to peak 50 and wash-in time 40
on the display 26 are updated.
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The period after the peak intensity 38 is called wash-out
region 52. During the wash-out region the mean intensity
values 24 decrease as the contrast agent is washed-out from
the object. The processor 28 can control the transducer 12 to
stop the acquisition of ultrasound images 14 either when the
mean intensity values 24 are below a predefined threshold or,
as previously described, when an object-dependent predeter-
mined time after the acquisition of the peak intensity frame 38
has passed.

In summary, the proposed invention allows real-time
detection of a peak of mean intensity in an ultrasound image
and changing of an acquisition parameter once a peak has
been determined. The acquisition parameter that is changed
after peak detection depends on the concrete application. In
the case of contrast-enhanced ultrasound imaging where a
contrast agent is administered into a patient, the acquisition
parameter storage frame rate can be reduced after detection of
apeak of mean intensity. However, there are also applications
possible, e.g. in the absence of any contrast agent, the mean
intensities could increase when some part of an organ of a
person has moved into the field of view of the ultrasound
device. In this case, an acquisition and storage frame rate
could be increased after a detection of a peak of mean inten-
sities. Other acquisition parameters that could be changed
based ona peak intensity detection include, but are not limited
to, depth of an image, the location of the transmit focus, the
number of focal zones, whether to use the B mode or color
Doppler mode, and whether harmonic or fundamental fre-
quencies are to be used for imaging.

While the invention has been illustrated and described in
detail in the drawings and foregoing description, such illus-
tration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to
the disclosed embodiments. Other variations to the disclosed
embodiments can be understood and effected by those skilled
in the art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.

In the claims, the word “comprising” does not exclude
other elements or steps, and the indefinite article “a” or “an”
does not exclude a plurality. A single element or other unit
may fulfill the functions of several items recited in the claims.
The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combina-
tion of these measures cannot be used to advantage.

A computer program may be stored/distributed on a suit-
able non-transitory medium, such as an optical storage
medium or a solid-state medium supplied together with or as
part of other hardware, but may also be distributed in other
forms, such as via the Internet or other wired or wireless
telecommunication systems.

Any reference signs in the claims should not be construed
as limiting the scope.

The invention claimed is:

1. An ultrasound imaging system comprising:

atransducer configured to acquire ultrasound images of an
object based on one or more adjustable acquisition
parameters,

a storage configured to store the ultrasound images,

an analyzer configured to analyze an ultrasound image in
real-time for a mean intensity value, and a processor
configured to determine in real-time when the mean
intensity value has reached a peak

characterized in that
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the adjustable acquisition parameters comprise a storage
frame rate at which the transducer stores ultrasound
images in the storage,

and in that the processor is configured to reduce the storage

frame rate after a peak has been determined.
2. The ultrasound imaging system according to claim 1,
wherein the processor is configured to compare the mean
intensity value of a current image with the mean intensity
values of one or more previous images for determining when
the mean intensity value has reached a peak.
3. The ultrasound imaging system according to claim 1,
further comprising a notification unit, in particular an LED, a
display, or a loudspeaker, wherein the processor is configured
to control the notification unit to notify a user when it has
determined that the mean intensity value has reached a peak.
4. The ultrasound imaging system according to claim 1,
wherein the processor is configured to continuously reduce
the storage frame rate after it has determined that the mean
intensity value has reached a peak.
5. The ultrasound imaging system according to claim 1,
wherein the processor is further configured to control the
transducer to stop acquiring ultrasound images a predeter-
mined time after it has determined that the mean intensity has
reached a peak.
6. The ultrasound imaging system according to claim 5,
further comprising a first user interface for identifying the
object as one of several objects, wherein the predetermined
time depends on the selected object.
7. The ultrasound imaging system according to claim 1,
wherein the mean intensity value is the mean intensity of a
region of interest within the ultrasound images.
8. The ultrasound imaging system according to claim 1,
wherein the analyzer is further configured to analyze the
ultrasound image for a time to peak, a transit time, a wash-in
time and/or a wash-out time.
9. Method for acquiring and analyzing ultrasound images
comprising the steps of:
acquiring ultrasound images of an object based on one or
more acquisition parameters, said acquisition param-
eters comprising a storage frame rate at which the
acquired ultrasound images are stored in a storage,

analyzing an ultrasound image in real-time for a mean
intensity value,

determining when the mean intensity value has reached a

peak,

and changing at least the storage frame rate after a peak has

been determined such that the storage frame rate is
reduced.

10. Computer program comprising a non-transitory com-
puter readable medium including a computer program code
means for causing a computer, when said computer program
is carried out on the computer, to carry out the steps of:

analyzing an ultrasound image in real-time for a mean

intensity value, said ultrasound image being one of a
plurality of ultrasound images of an object acquired
based on one or more acquisition parameters, said acqui-
sition parameters comprising a storage frame rate at
which the acquired ultrasound images are stored in a
storage,

determining when the mean intensity value has reached a

peak, and

changing at least the storage frame rate after a peak has

been determined such that the storage frame rate is
reduced.
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