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Description

[0001] Embodiments of the present invention relate to
asystem for performing an ultrasound examination. More
specifically, embodiments of the presentinvention relate
to a system for performing a protocol-driven ultrasound
examination to image a structure, moving cardiac struc-
ture and blood of a heart for example.

[0002] It should be appreciated that ultrasonic exami-
nations are generally an operator-dependent complicat-
ed task performed by highly skilled operators. Moreover,
due mainly to budgetary constraints, the examination
(i.e., acquisition of one or more images) is often per-
formed by a technologist, whereas the review and clinical
interpretation of the acquired data (i.e., reading the one
or more acquired images) is performed by a physician.
This is generally true for a variety of applications such
as general radiology, vascular ultrasonic examination,
echocardiography, and during cardiac surgery, where
the anesthesiologist performs the ultrasonic examina-
tion.

[0003] In order to assure the quality of this complex
diagnostic process, several professional societies (e.g.,
the American Society for Echo, the Society for Cardio-
vascular Anesthesiology, etc.) have published recom-
mended guidelines for this process. The guidelines ad-
vocate following a prescribed protocol that includes ac-
quiring a sequence of several different views (up to 20
views for example) necessary to complete a comprehen-
sive examination. These views may be obtained by po-
sitioning the probe at different locations, viewing angles,
and orientations.

[0004] Cardiac Ultrasound imaging, using a Trans Es-
ophageal (TEE) probe for example, is an important tool
in assessing and monitoring heart function during cardiac
and other surgical procedures. Such imaging provides
real-time information, which the surgeon depends on in
planning, monitoring, and assessing surgical success in
the operating room (OR). It should be appreciated that
the embodiments of the present invention are not limited
to performing cardiac ultrasound imaging using a TEE
probe, but other fields of diagnostic examinations (includ-
ing ultrasonic examinations on non-cardiac structure) are
contemplated, some of which are discussed previously.
[0005] Hospitals differ in terms of the protocols (i.e.,
the number and orders of views) they follow for TEE mon-
itoring in different procedures (e.g., cardiac bypass, valve
repair, etc.). Anesthesiology fellows and other profes-
sionals (or users) seeking to develop these skills are
trained to follow the strict protocols adopted by each hos-
pital. The only such tool to guide them during surgery,
while they develop expertise in this area comprises hand-
outs, drawings, "cheat shits", etc. This method is cum-
bersome and prone to error.

[0006] Situations frequently occur in the OR wherein
a clip taken at a given view (e.g., 4-chamber view) must
be compared to a clip taken previously at the same given
view. This is a laborious task, since the archive of clips
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or images from this surgery may already contain a large
number of clips of different views. Therefore the search
and selection of the appropriate clips may be tedious and
labor intensive. It should be appreciated that these situ-
ations referred to above generally occur as a result of an
emergency in the operation procedure, placing the user
under stress.

[0007] US 6468 212 discusses a user control interface
for an ultrasound processor. The virtual control user in-
terface includes a software driven display obtained from
a memory unit in an ultrasound processor.

[0008] US 6458 081 discloses an ultrasound diagnos-
tic apparatus in which a workflow representing an oper-
ation procedure is displayed on a monitor.

[0009] Further limitations and disadvantages of con-
ventional and traditional approaches will become appar-
ent to one of skill in the art, through comparison of such
systems with the present invention as set forth in the
remainder of the present application with reference to
the drawings.

[0010] Embodiments of the present invention relate to
an ultrasound system for performing an ultrasound ex-
amination. More specifically, embodiments ofthe present
invention relate to a system for performing a protocol-
drive ultrasound examination to image a structure, mov-
ing cardiac structure and blood of a heart for example.
[0011] One or more embodiments of the system and
method of the present invention provides anesthesiolo-
gists, monitoring professionals and other users with an
efficient tool used in training, simulation, and surgical
planning. Embodiments of the present invention may im-
prove consistency in operation, quality control, and work-
flow. Embodiments may improve the quality of the exam-
ination, speed of operation, and standard of care, in ad-
dition to facilitating communication and exchanging ex-
pert knowledge among professionals worldwide.

[0012] An apparatus in accordance with appended
claim 1 is provided for performing a protocol-driven ul-
trasound examination for generating an image of moving
cardiac structure and blood of a heart for example. This
embodiment comprises a front-end and atleast one proc-
essor. The front end is arranged to transmit ultrasound
waves into the moving cardiac structure and blood, gen-
erating received signals in response to the ultrasound
waves backscattered from the moving cardiac structure
and blood. The at least one processor, responsive to the
received signals, automatically acquires at least one im-
age of the structure in at least one of a predetermined
order and a predefined protocol, while the moving struc-
ture is imaged, and selects at least one of the acquired
images taken along atleast one of a given view and study.
[0013] Embodiments of the apparatus may include a
display processor and monitor for displaying the at least
one acquired image. Other embodiments comprise the
at least one processor adapted to label the at least one
acquired image.

[0014] Embodiments are contemplated in which the at
least one acquired image is displayed on an ultrasound
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system display, where the at least one acquired image
may be displayed simultaneously with at least one stored
image or at least one icon associated with the acquired
image.

[0015] Embodiments of the invention are further con-
templated in which the at least one predefined protocol
is user configurable, wherein the configurable predefined
protocol comprises at least one view. At least one select-
ed image may be selected and/or stored wherein at least
one stored image may be retrieved using a label. Further,
at least two or more icons may be arranged in a prede-
termined scanning order.

[0016] The invention will now be described in greater
detail, by way of example, with reference to the drawings,
in which:

Fig. 1 depicts a block diagram of an embodiment of
an ultrasound system and machine in accordance
with various embodiments of the present invention.

Fig. 2 depicts a high level flowchart illustrating an
embodiment of a method performed by the system
depicted in Fig. 1, in accordance with various em-
bodiments of the present invention.

Fig. 3 depicts a detailed flowchart illustrating an em-
bodiment of a method performed by the system de-
picted in Fig. 1, in accordance with various embod-
iments of the present invention.

Fig. 4 depicts a view of a display displaying images
and icons using the methods of Figs. 2 and 3 in ac-
cordance with various embodiments of the present
invention.

Fig. 5 depicts a schematic view of a display of the
system of Fig. 1 comprising four quadrants illustrat-
ing at least one live view and reference clips in ac-
cordance with various embodiments of the present
invention.

[0017] Theforegoing summary, aswell as the following
detailed description of certain embodiments of the
present invention, will be better understood when read
in conjunction with the appended drawings. It should be
understood, however, that the present invention is not
limited to the arrangements and instrumentality shown
in the attached drawings.

[0018] Embodiments of the present invention relate to
an ultrasound system for performing an ultrasound ex-
amination. More specifically, embodiments of the present
invention relate to a system for performing an examina-
tion of a structure, a protocol-driven ultrasound exami-
nation to image a heart for example. Moving cardiac
structure and blood may be monitored to accomplish this
function. As used herein, the term structure comprises
non-liquid and non-gas matter, such as cardiac tissue for
example.
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[0019] In at least one embodiment of the present in-
vention, the system enables the user to reconstruct a
scanning session following the procedure or surgery. The
user may quickly access selected phases in the proce-
dure or surgery, access specific views/studies within
each phase, etc. These conventions may also be trans-
ferred to a report generation package.

[0020] TEE monitoring is currently conducted based
on protocols suggested in the guidelines of various pro-
fessional societies. Many professionals, especially those
less experienced professionals performing ultrasound
examinations, rely on external reference materials used
in tandem with the ultrasound system during monitoring.
One embodiment of the present invention incorporates
expert knowledge regarding the protocols the user in-
tends to follow directly into the ultrasound machine. In
this manner, the user focuses on the task at hand and is
not distracted during this time-critical surgical procedure.
[0021] Another embodiment relates to the efficiency of
work in the OR by enabling quick comparison of the cur-
rent patient situation with previous situations. Finally, em-
bodiments of this invention may facilitate the post-surgi-
cal record review process enabling the reviewers to sort
quickly through the different surgery phases and focus
on selected images with minimal effort.

[0022] Fig. 1 illustrates an embodiment of an ultra-
sound machine, generally designated 5, in accordance
with embodiments of the present invention. A transducer
or probe 10 (a TEE probe for example) transmits ultra-
sound waves into a subject by converting electrical an-
alog signals to ultrasonic energy and receives the ultra-
sound waves backscattered from the subject by convert-
ing ultrasonic energy to analog electrical signals. A front-
end 20, that in one embodiment comprises a receiver,
transmitter, and beamformer, may be used to create the
necessary transmitted waveforms, beam patterns, re-
ceiver filtering techniques, and demodulation schemes
that are used for the various imaging modes. Front-end
20 performs such functions, converting digital data to an-
alog dataand vice versa. Front-end 20 interfaces to trans-
ducer or probe 10 using analog interface 15 and inter-
faces to a non-Doppler processor 30, a Doppler proces-
sor 40 and a control processor 50 over a bus 70 (digital
bus for example). Bus 70 may comprise several digital
sub-buses, each sub-bus having its own unique config-
uration and providing digital data interfaces to various
parts of the ultrasound machine 5.

[0023] Non-Doppler processor 30 is, in one embodi-
ment, adapted to provide amplitude detection functions
and data compression functions used forimaging modes
such as B-mode, M-mode, and harmonic imaging. Dop-
pler processor 40, in one embodiment, provides clutter
filtering functions and movement parameter estimation
functions used forimaging modes such as tissue velocity
imaging (TVI), strain rate imaging (SRI), and color M-
mode. In one embodiment, the two processors, 30 and
40, accept digital signal data from the front-end 20, proc-
ess the digital signal data into estimated parameter val-
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ues, and pass the estimated parameter values to proc-
essor 50 and a display 75 over digital bus 70. The esti-
mated parameter values may be created using the re-
ceived signals in frequency bands centered at the fun-
damental, harmonics, or sub-harmonics of the transmit-
ted signals in a manner known to those skilled in the art.
[0024] Display 75 is adapted, in one embodiment, to
provide scan-conversion functions, color mapping func-
tions, and tissue/flow arbitration functions for example,
performed by a display processor 80 which accepts dig-
ital parameter values from processors 30, 40, and 50,
processes, maps, and formats the digital data for display,
converts the digital display data to analog display signals,
and communicates the analog display signals to a mon-
itor 90. Monitor 90 accepts the analog display signals
from display processor 80 and displays the resultant im-
age.

[0025] A user interface 60 enables user commands to
be input by the operator to the ultrasound machine 5
through control processor 50. User interface 60 may
comprise a keyboard, mouse, switches, knobs, buttons,
track balls, foot pedals, voice control and on-screen men-
us, among other devices.

[0026] A timing event source 65 generates a cardiac
timing event signal 66 that represents the cardiac wave-
form of the subject. The timing event signal 66 is input
to ultrasound machine 5 through control processor 50.
[0027] In one embodiment, control processor 50 com-
prises the main, central processor of the ultrasound ma-
chine 5, interfacing to various other parts of the ultra-
sound machine 5 through digital bus 70. Control proces-
sor 50 executes the various data algorithms and func-
tions for the various imaging and diagnostic modes. Dig-
ital data and commands may be communicated between
control processor 50 and other various parts of the ultra-
sound machine 5. As an alternative, the functions per-
formed by control processor 50 may be performed by
multiple processors, or may be integrated into processors
30, 40, or 80, or any combination thereof. As a further
alternative, the functions of processors 30, 40, 50, and
80 may be integrated into a single PC backend.

[0028] The present invention comprises a system for
performing a protocol-driven ultrasound examination to
acquire an image of a structure, moving cardiac structure
and blood of a heart for example. Fig. 2 depicts a high
level flow chart illustrating a method 200 for acquiring at
leastoneimage in accordance with various embodiments
of the present invention. In the illustrated embodiment,
method 200 comprises Step 210, which comprises ac-
quiring at least one image in at least one of a predeter-
mined order and a predefined protocol while imaging the
heart using ultrasound system 5 for example. The atleast
one image (or clip) is acquired automatically, and at least
the protocol is configurable by the user for example. Step
220 comprises selecting at least one acquired image or
clip taken at or along at least one of a given view (par-
asternal long axis for example) or study (MR study for
example).
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[0029] In atleast one embodiment of the invention, ap-
plication software is incorporated into an ultrasound sys-
tem (running on processor 50 of ultrasound system 5 for
example) enabling an examining professional or other
user to program user-defined protocols into the system.
Such protocols may be used to guide the examining pro-
fessional through a sequence of views (e.g., 4CH, LAX,
SAX, etc.) and studies (e.g., MR study, AV study, LV
volume, etc.) appropriate for the procedure being per-
formed. Thus, in at least one embodiment, the system
provides one or more schematics of the target view/study
during the examination, providing visual aids to guide the
examining professional in correct positioning and orien-
tation of the transducer or probe (a TEE probe for exam-
ple) for best visualization of the targeted view. When one
or more target views are acquired (forming a clip), the
image may be saved with a corresponding label. The
system proceeds to present the next view in the protocol,
until the entire protocol is completed.

[0030] Fig. 3 depicts aflow chart illustrating an embod-
iment of a method 250 (similar to method 200 depicted
in Fig. 2) which can be performed using the machine
illustrated in Fig. 1 for example. In the illustrated embod-
iment, method 250 comprises Step 252, which comprises
selecting at least one of a predetermined order and pre-
defined protocol for acquiring at least one image of the
moving structure. In one embodiment, method 250 ena-
bles a user to select both the predetermined order and
predetermined protocol.

[0031] Fig. 4illustrates a display, generally designated
300, that may be depicted or displayed on monitor 90 of
the system of Fig. 1 for example. In one embodiment,
display 300 includes at least one acquired image of mov-
ing cardiac structure (of a heart for example) and a series
of graphical icons or labels 302A through 302L (and, in
one embodiment, a void icon 306). In the illustrated em-
bodiment, icons 302A through 302L are arranged in dis-
play 300 in a predetermined scanning order that may
configured by the user. In at least one embodiment, the
configurable predetermined scanning order is represent-
ed as a protocol.

[0032] Method 250 further comprises Step 254, which
comprises acquiring at least one image in at least one of
an predetermined order and a predefined protocol while
imaging the heart using ultrasound system 5 for example.
In one embodiment the predefined protocol is configura-
ble. The at least one image or clip is acquired automat-
ically by the machine.

[0033] Step 256 comprises selecting at least one ac-
quired image or clip, where the selected clip may have
been taken at or along at least one of a given view (par-
asternal long axis for example) and study (MR study for
example). In at least one embodiment, selecting the at
least one clip comprises selecting atleast one icon 304A-
304B depicted in Fig. 4 for example. The selected icon
will be highlighted in the protocol list 305 and the asso-
ciated image 302 shown on display 300. In one embod-
iment, image 302 is shown simultaneously with the high-
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lighted icon. Embodiments are contemplated in which
the clip is selected and labeled. In at least one embodi-
ment the clip may be selected during acquisition, select-
ed from an archive, or some combination thereof.
[0034] In one embodiment, method 250 further com-
prises Step 254, which comprises labeling the at least
one clip and Step 260, which comprises storing the at
least one clip. It is contemplated that labeling the clip may
comprise associating or more identifiers (or labels) with
the clip, so that the clip may be retrieved using such iden-
tifier for example. It is contemplated that one or more
clips may be stored in processor 50, another storage de-
vice on the ultrasound system (not shown in Fig. 1) or an
external storage device (not shown in Fig. 1). It should
be appreciated that the one or more clips may be labeled
before storage or stored and then labeled.

[0035] Fig. 4 illustrates display or monitor 300, includ-
ing at least one acquired image of a moving structure
(moving cardiac structure of a heart for example) gener-
ally designated 302 and a protocol bar or protocol list
305. In this embodiment, the protocol bar 305 comprise
the series or sequence of graphical icons or labels 302A
through 302L; void icon 306; pre-pump icon 308; metral
and aortic regurgitation (alternatively referred to as "MR"
and "AR" respectively); icons 310 and 312 respectively;
up and down arrow icons 314 and 316 respectively. In
this embodiment, icons 302A through 302L are arranged
in display 300 in a predetermined scanning order that
may configured by the user. Itis contemplated thatin one
or more embodiments display 300 may provide the image
302 simultaneously with the associated icon, in addition
to providing other information, including an EKG 318 for
example.

[0036] Inone embodiment of the presentinvention, the
system may toggle between displaying and not display-
ing protocol list 305. When the protocol button or icon
(not shown) is selected, protocol bar or list 305, including
all associated icons will appear in display 300. Selecting
the protocol button a second time, hides or stops display-
ing the protocol list 305.

[0037] As provided previously, one or more embodi-
ments of the presentinvention, displays a series of graph-
ical icons or labels 304A-304L in a configurable prede-
termined order of scanning (representing the protocol).
The series of icons include a void icon 306. The system
and method enables the user to select at least one icon.
The selected icon will be in this embodiment, highlighted
in the protocol list 305 and simultaneously shown on the
image 302.

[0038] In this embodiment, the selected icon will be
attached to the clip and will be shown on the image 302
in all operating modes (with body marks for example).
Theicon selection will either automatically move one step
forward in the protocol list after each clip is stored or
archived or not, depending on the mode of operation.
The user can configure the selection between the two
modes of operation.

[0039] Itis further contemplated that the user may re-
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select an icon before or during scanning. For example,
the user may reselect the icon during the clip storing proc-
ess (between first and second presses or selection of the
store button or icon for example). The system further en-
ables the operator to relabel a stored or archived clip.
The system enables the operator to mark an operation
stage, toggling between pre-pump and post-pump status
or state using the pre-pump icon 308 for example. The
stored clips in a clipboard may be marked with different
colored frames or borders when selected (for example
the stored clips in a clipboard may have a green frame
in the pre-pump status and a blue frame in the post-pump
status).

[0040] In at least one embodiment, the present inven-
tion, may include an automatic on-line help module pro-
viding information to guide the user in obtaining or ac-
quiring images, wherein the information may be provided
graphically, verbally and graphically and verbally. The
system enables the user to configure the system to either
provide or not provide this information.

[0041] Itis contemplated that, in at least one embodi-
ment, the system may provide for labeling one or more
clips during acquisition. When a protocol button or icon
(not shown) is selected, protocol list 305 may be dis-
played on display 300, on the right side of the display for
example. In one embodiment of the invention, the system
and method enables the user to toggle between pre-
pump and post-pump status or state. In at least this em-
bodiment, the pre-pump icon 308 may be used to toggle
between the pre-pump and post-pump status or states.
It is contemplated that at least one embodiment of the
system and method starts from the pre-pump state.
[0042] Embodiments of presentinvention may indicate
or designate which icons are selected and in what state.
For example, the selected icon 304A-304L may be
marked with different colored frames or borders (for ex-
ample the selected icon may have a green frame in the
pre-pump status and a blue frame in the post-pump
frame). In one embodiment, the selected icon appears
in the image 300.

[0043] Itshould be appreciated that the user may want
totoggle between or select an image that is different from
the displayed image. In at least one embodiment of the
present invention, the user may change the icon either
by clicking on or otherwise selecting a desired icon (if it
is included in the protocol bar 305), using the arrow icons
314 and 316 or using the arrows on an associated key-
board. In at least one embodiment, the newly selected
icon may also appear on the image 302.

[0044] For example, after selecting the store icon (not
shown), the user may change icons. Selecting or hitting
the store icon a second time enables the system to au-
tomatically jump to the next label, provided that the sys-
tem was preconfigured to operate in this mode. If the void
icon or Autojump Off option was selected in the protocol
configuration, the system maintains the selected icon and
will not jump to the next icon in the list. In one embodi-
ment, all thumbnail images in the clipboard labeled with
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acurrently selected label are marked with the appropriate
frame.

[0045] It is contemplated that, in at least one embodi-
ment, the system may provide for labeling one or more
stored or archived clips. In this embodiment, the user
selects the desired clip and then selects the protocol but-
ton oricon (not shown). The user selects the desired icon
and selects the store button or icon.

[0046] It is contemplated that, in at least one embodi-
ment, the system may provide for reviewing one or more
images using a given or selected icon. To review the
images using an icon, the icon in the protocol list 305
must be selected. Allimages associated with the selected
icon will be marked or otherwise highlighted. In one em-
bodiment, the images associated with the selected icon
may be marked with a different colored frames or borders
(for example the images may have a green frame in the
pre-pump status and a blue frame in the post-pump sta-
tus). It is contemplated that all the images associated
with the selected icon may displayed simultaneously, in
sequence, etc.

[0047] It should be appreciated that in at least one em-
bodiment, the ultrasound system may operate in different
modes or have different configurations. In one embodi-
ment of the present invention, the user may configure
the system to "Scan by Protocol". In this configuration,
the system acquires one or more images using the icon
list in the order of the icon list. Also, the system may be
configured to operate in (and toggle between) "Autojump
On" or "Autojump Off modes. In the "Autojump
On" mode, the system operates in protocol mode, scan-
ning one image then jumping to the next icon in the pro-
tocol list (the next icon is marked or highlighted in the
protocol list for example). In the "Autojump Off" mode,
the system operates manually (i.e., the system does not
jump to the next icon in the protocol list)

[0048] Otherembodiments ofthe presentinventionare
also contemplated. An embodiment is contemplated in
which, in addition to ordering echo examination, each
view/study may be linked with a set of scanning param-
eters, where the set of scanning parameters is optimized
for this view/study. This enables the user to save time
and to immediately obtain optimal image quality for all
views and studies.

[0049] Other embodiments are contemplated, includ-
ing the capability to link each view/study with a specific
subset of parameters. This enables the user to save time
by working with a short list of parameters for each
view/study. These capabilities are especially important
for less skilled user.

[0050] It should be appreciated that different protocols
may be used depending on the procedure or surgery.
Embodiments of the present invention are adapted to
accommodate different protocols. More particularly, em-
bodiments of the present invention are adapted to ac-
commodate multiple protocols, depending on the type of
procedure or surgery, enabling the user to select one
protocol from among the plurality of protocols. Addition-
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ally, itis contemplated that the user may be able to define
a new protocol, using one or more icons from protocols
currently existing or stored on the system.

[0051] Other embodiments contemplate a link to a
measurements package and automatic present and
scanning mode selection.

[0052] Yet still another embodiment of the invention
includes a live view module, providing for comparison of
live scanning (live images for example) with previously
scanned reference cine clips. In the scan-by-protocol
mode of operation for example, the reference clips may
always be the same view as the live image.

[0053] In one embodiment of the present invention,
one or more reference clips will automatically be
"zoomed" to the same scale as that of the live image. It
is contemplated that in one embodiment, the system may
accommodate at least a live image and one reference
clip. In other embodiments, the system and method may
accommodate a live image and two or more reference
clips (alternatively referred to as "Ref1" and "Ref2"). Itis
contemplated that, in atleast one embodiment, Ref1 and
Ref2 may each comprise a family of clips with all possible
labels. While scanning a live image with a given label,
the corresponding clips from Ref1 and Ref2 with the cor-
responding labels may be displayed. In at least one em-
bodiment, the corresponding clips of Ref1 and Ref2 are
rescaled to the scale of the live image.

[0054] Fig. 5 depicts a schematic view of a display,
generally designated 400, that may be depicted or dis-
played on monitor 90 of the system of Fig. 1 for example.
In one embodiment, display 400 provides at least one
live view and one reference clip in accordance with var-
ious embodiments of the present invention. More partic-
ularly, display 400 comprises four quadrants A, B, C and
D (designated 404, 402, 406 and 408 respectively) de-
picting at least one live view, Ref1 and Ref2 for example.
[0055] In at least one embodiment, the user selects
the live view module by selecting or toggling an LV Mon-
itoring key or icon (not shown). The monitor depicts dis-
play 400, wherein display 90 is split into four quadrants
forexample. Inthis embodiment, a live image is displayed
in quadrant B 402. Selecting, depressing or toggling an
Ref1 button or icon (not shown) enables the system to
capture a clip of the live image into Ref1, which may be
displayed in quadrant A 404. Ref2 may be displayed in
quadrant C 406. It should be appreciated that, as the live
image may be scanned with a multitude of labels Ref1
(and/or Ref2) actually represents a series of clips with
different labels. When a specific label is assigned to the
live image, the corresponding clips of Ref1 and Ref2 are
displayed in the quadrants A and C. If there is no Ref1
or Ref2 image with the present label, the corresponding
quadrant may be left blank.

Claims

1. An ultrasound machine (5) for automatically acquir-
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ing an image responsive to moving cardiac structure
and blood within a heart of a subject, the ultrasound
machine (5) comprising:

afront-end (20) arranged to transmit ultrasound
waves into the moving cardiac structure and
blood, generating received signals in response
to the ultrasound waves backscattered from the
moving cardiac structure and blood; and

at least one processor (30, 40, 50) adapted for,
responsive to the received signals, automatical-
ly acquiring at least one image of the moving
cardiac structure and blood in at least one of a
predetermined order and a predefined protocol
while imaging the moving cardiac structure, and
selecting at least one of said acquired images
taken along at least one of a given view and
study.

The ultrasound machine (5) of Claim 1 wherein said
atleast one processor (30, 40, 50) is adapted to label
said at least one acquired image.

The ultrasound machine (5) of Claim 1 further oper-
able to display said at least one acquired image on
a display (75, 300).

The ultrasound machine (5) of Claim 3 further oper-
able to display said at least one acquired image si-
multaneously with at least one stored image.

The ultrasound machine (5) of Claim 3 further oper-
able to display said at least one acquired image si-
multaneously with at least one icon (304) associated
with said acquired image.

The ultrasound machine (5) of Claim 1 wherein said
predefined protocol is user configurable.

Patentanspriiche

1.

Ultraschallmaschine (5) zum automatischen Erfas-
sen eines Bildes als Reaktion auf eine sich bewe-
gende Herzstruktur und Blut in einem Herzen eines
Subjekts, wobei die Ultraschallmaschine (5) um-
fasst:

ein vorderes Ende (20), das zum Senden von
Ultraschallwellen in die sich bewegende Herz-
struktur und das Blut angeordnet ist, wobei als
Reaktion auf die Ultraschallwellen, die von der
sich bewegenden Herzstruktur und dem Blut zu-
rick gestreutwerden, Empfangssignale erzeugt
werden; und

mindestens einen Prozessor (30, 40, 50), der
dazu ausgebildet ist, als Reaktion auf die Emp-
fangssignale automatisch mindestens ein Bild

10

15

20

25

30

35

40

45

50

55

der sich bewegenden Herzstruktur und des Blu-
tes in zumindest einer vorbestimmten Reihen-
folge und/oder einem vorbestimmte Protokoll zu
erfassen, wahrend die sich bewegende Herz-
struktur abgebildet wird, und mindestens eines
der erfassten Bilder auszuwahlen, die bei min-
destens einer bestimmten Ansicht und Untersu-
chung aufgenommen wurden.

2. Ultraschallmaschine (5) nach Anspruch 1, wobei der
mindestens eine Prozessor (30, 40, 50) dazu aus-
gebildet ist, das mindestens eine erfasste Bild zu
markieren.

3. Ultraschallmaschine (5) nach Anspruch 1, die des
Weiteren zum Anzeigen des mindestens einen er-
fassten Bildes auf einer Anzeige (75, 300) betreibbar
ist.

4. Ultraschallmaschine (5) nach Anspruch 3, die die
des Weiteren zum Anzeigen des mindestens einen
erfassten Bildes gleichzeitig mit mindestens einem
gespeicherten Bild betreibbar ist.

5. Ultraschallmaschine (5) nach Anspruch 3, die die
des Weiteren zum Anzeigen des mindestens einen
erfassten Bildes gleichzeitig mit mindestens einem
Piktogra (304), das dem erfassten Bild zugeordnet
ist, betreibbar ist.

6. Ultraschallmaschine (5) nach Anspruch 1, wobei das
vordefinierte Protokoll vom Benutzer konfigurierbar
ist.

Revendications

1. Machine a ultrasons (5) pour acquérir automatique-
ment une image en réponse au mouvement de la
structure cardiaque et du sang a l'intérieur du coeur
d’'un patient, la machine a ultrasons (5) comprenant :

une extrémité avant (20) agencée pour trans-
mettre des ondes a ultrasons dans la structure
cardiaque et le sang en mouvement, produisant
des signaux regus en réponse aux ondes a ul-
trasons rétrodiffusées depuis la structure car-
diaque et le sang en mouvement ; et

au moins un processeur (30, 40, 50) congu pour,
en réponse aux signaux regus, acqueérir auto-
matiquement au moins une image de la struc-
ture cardiaque et du sang en mouvement dans
au moins I'un d’un ordre prédéterminé et d’'un
protocole prédéfini tout en prenant des images
de la structure cardiaque en mouvement, et sé-
lectionner au moins une desdites images acqui-
ses prises d’au moins une d’une vue donnée et
d’'une étude.
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Machine a ultrasons (5) selon la revendication 1,
dans laquelle ledit au moins un processeur (30, 40,
50) est congu pour étiqueter ladite au moins une ima-
ge acquise.

Machine a ultrasons (5) selon la revendication 1 pou-
vant en outre étre mise en oeuvre pour afficher ladite
au moins une image acquise sur un afficheur (75,
300).

Machine a ultrasons (5) selon la revendication 3 pou-
vant en outre étre mise en oeuvre pour afficher ladite
au moins une image acquise simultanément avec
au moins une image stockée.

Machine a ultrasons (5) selon la revendication 3 pou-
vant en outre étre mise en oeuvre pour afficher ladite
au moins une image acquise simultanément avec
au moins une icone (304) associée a ladite image
acquise.

Machine a ultrasons (5) selon la revendication 1,
dans laquelle ledit protocole prédéfini peut étre con-
figuré par l'utilisateur.
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