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(57) ABSTRACT 

The present invention relates to a System and method for 
performing a protocol-driven ultrasound examination for 
generating an image of moving cardiac Structure and blood 
of a heart. One embodiment comprises a front-end and at 
least one processor. The front end is arranged to transmit 
ultrasound waves into the moving cardiac Structure and 
blood, generating received signals in response to the ultra 
Sound waves backScattered from the moving cardiac Struc 
ture and blood. The at least one processor, responsive to the 
received signals, acquires at least one image of the Structure 
in at least one of a predetermined order and a predefined 
protocol, and Selects at least one of the acquired images 
taken along at least one of a given View and Study. 
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PROTOCOL-DRIVEN ULTRASOUND 
EXAMINATION 

RELATED APPLICATIONS/INCORPORATION 
BY REFERENCE 

0001. This application is related to, and claims benefit of 
and priority from, Provisional Application No. 60/540,812 
filed on Jan. 30, 2004 (Attorney Docket No. 133154UL 
(1772-15023US02), titled “Protocol Driven Ultrasound 
Examination', the complete Subject matter of which is 
incorporated herein by reference in its entirety. 

FEDERALLY SPONSERED RESEARCH OR 
DEVELOPMENT 

0002) Not Applicable 

BACKGROUND OF THE INVENTION 

0.003 Embodiments of the present invention relate to a 
System and method for performing an ultrasound examina 
tion. More Specifically, embodiments of the present inven 
tion relate to a System and method for performing a protocol 
driven ultrasound examination to image a structure, moving 
cardiac Structure and blood of a heart for example. 
0004. It should be appreciated that ultrasonic examina 
tions are generally an operator-dependent complicated task 
performed by highly skilled operators. Moreover, due 
mainly to budgetary constraints, the examination (i.e., acqui 
Sition of one or more images) is often performed 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 dur 
ing cardiac Surgery, where the anesthesiologist performs the 
ultraSonic examination. 

0005. In order to assure the quality of this complex 
diagnostic process, several professional Societies (e.g., the 
American Society for Echo, the Society for Cardiovascular 
Anesthesiology, etc.) have published recommended guide 
lines for this process. The guidelines advocate following a 
prescribed protocol that includes acquiring a sequence of 
several different views (up to 20 views for example) nec 
essary to complete a comprehensive examination. These 
views may be obtained by positioning the probe at different 
locations, viewing angles, and orientations. 
0006 Cardiac Ultrasound imaging, using a Trans Esoph 
ageal (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 (including ultrasonic 
examinations on non-cardiac structure) are contemplated, 
Some of which are discussed previously. 
0007 Hospitals differ in terms of the protocols (i.e., the 
number and orders of views) they follow for TEE monitor 
ing in different procedures (e.g., cardiac bypass, valve 
repair, etc.). Anesthesiology fellows and other professionals 
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(or users) Seeking to develop these skills are trained to 
follow the strict protocols adopted by each hospital. The 
only Such tool to guide them during Surgery, while they 
develop expertise in this area comprises handouts, drawings, 
“cheat shits”, etc. This method is cumbersome and prone to 
CO. 

0008 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 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 situations referred to 
above generally occur as a result of an emergency in the 
operation procedure, placing the user under StreSS. 
0009 Further limitations and disadvantages of conven 
tional and traditional approaches will become apparent 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. 

BRIEF SUMMARY OF THE INVENTION 

0010 Embodiments of the present invention relate to an 
ultrasound System and method for performing an ultrasound 
examination. More specifically, embodiments of the present 
invention relate to a System and method for performing a 
protocol-drive ultrasound examination to image a structure, 
moving cardiac Structure and blood of a heart for example. 
0011. One or more embodiments of the system and 
method of the present invention provides anesthesiologists, 
monitoring professionals and other users with an efficient 
tool used in training, Simulation, and Surgical planning. 
Embodiments of the present invention may improve consis 
tency in operation, quality control, and workflow. Embodi 
ments may improve the quality of the examination, Speed of 
operation, and Standard of care, in addition to facilitating 
communication and eXchanging expert knowledge among 
professionals worldwide. 
0012. An apparatus is provided for performing a proto 
col-driven ultrasound examination for generating an image 
of moving cardiac Structure and blood of a heart for 
example. This embodiment comprises a front-end and at 
least one processor. The front end is arranged to transmit 
ultrasound waves into the moving cardiac Structure and 
blood, generating received signals in response to the ultra 
Sound waves backScattered from the moving cardiac Struc 
ture and blood. The at least one processor, responsive to the 
received signals, acquires at least one image of the Structure 
in at least one of a predetermined order and a predefined 
protocol, and Selects at least one of the acquired images 
taken along at least one of a given View and Study. 
0013 Embodiments of the apparatus may include a dis 
play 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. One embodiment of the present invention relates to 
a method for performing an examination on a structure using 
an ultrasound system. This embodiment of the method 
comprises acquiring at least one image of the Structure in at 
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least one of a predetermined order and a predefined protocol. 
The method further comprises Selecting at least one of the 
acquired images taken along at least one of a given view and 
Study. 

0.015 Embodiments are contemplated in which the at 
least one acquired image is displayed on an ultrasound 
System display, where the at least one acquired image may 
be display Simultaneously with at least one Stored image or 
at least one icon associated with the acquired image. 
0016 Embodiments of the invention are further contem 
plated in which the at least one predefined protocol is user 
configurable, wherein the configurable predefined protocol 
comprises at least one view. At least one Selected 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 predetermined Scanning order. 
0017 Still another embodiment of the present invention 
relates to a method for performing an examination on 
moving cardiac Structure and blood in a heart. This embodi 
ment comprises Selecting at least one of a predetermined 
order and predefined protocol for acquiring at least one 
image of the moving cardiac Structure and blood in the heart. 
The least one image is acquired in at least one of a 
predetermined order and a predefined protocol, forming at 
least one clip. The at least one clip is Selected, labeled and 
Stored. 

0018. One or more embodiments of the method comprise 
displaying at least one acquired image on a display, wherein 
the at least one acquired image may be display Simulta 
neously with the at least one clip and/or at least one icon 
asSociated with the acquired image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.019 FIG. 1 depicts a block diagram of an embodiment 
of an ultrasound System and machine in accordance with 
various embodiments of the present invention. 
0020 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 embodiments of the 
present invention. 
0021 FIG. 3 depicts a detailed flowchart illustrating an 
embodiment of a method performed by the system depicted 
in FIG. 1, in accordance with various embodiments of the 
present invention. 
0022 FIG. 4 depicts a view of a display displaying 
images and icons using the methods of FIGS. 2 and 3 in 
accordance with various embodiments of the present inven 
tion. 

0023 FIG. 5 depicts a schematic view of a display of the 
System of FIG. 1 comprising four quadrants illustrating at 
least one live View and reference clips in accordance with 
various embodiments of the present invention. 
0024. The foregoing Summary, as well as the following 
detailed description of certain embodiments of the present 
invention, will be better understood when read in conjunc 
tion 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. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

0025 Embodiments of the present invention relate to an 
ultrasound System and method for performing an ultrasound 
examination. More specifically, embodiments of the present 
invention relate to an System and method for performing an 
examination of a structure, a protocol-drive ultrasound 
examination 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. 

0026. In at least one embodiment of the present inven 
tion, the System and method enables the user to reconstruct 
a Scanning Session following the procedure or Surgery. The 
user may quickly access Selected phases in the procedure or 
Surgery, access Specific ViewS/studies within each phase, etc. 
These conventions may also be transferred to a report 
generation package. 

0027 TEE monitoring is currently conducted based on 
protocols Suggested in the guidelines of various professional 
Societies. Many professionals, especially those leSS experi 
enced 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 regard 
ing the protocols the user intends to follow directly into the 
ultrasound System, machine or method. In this manner, the 
user focuses on the task at hand and is not distracted during 
this time-critical Surgical procedure. 

0028. Another embodiment relates to the efficiency of 
work in the OR by enabling quick comparison of the current 
patient Situation with previous situations. Finally, embodi 
ments of this invention may facilitate the post-Surgical 
record review proceSS enabling the reviewers to Sort quickly 
through the different Surgery phases and focus on Selected 
images with minimal effort. 

0029 FIG. 1 illustrates an embodiment of an ultrasound 
machine, generally designated 5, in accordance with 
embodiments of the present invention. A transducer or probe 
10 (a TEE probe for example) transmits ultrasound waves 
into a Subject by converting electrical analog signals to 
ultraSonic energy and receives the ultrasound waves back 
Scattered from the Subject by converting ultraSonic energy to 
analog electrical Signals. A front-end 20, that in one embodi 
ment comprises a receiver, transmitter, and beam former, 
may be used to create the necessary transmitted waveforms, 
beam patterns, receiver filtering techniques, and demodula 
tion Schemes that are used for the various imaging modes. 
Front-end 20 performs Such functions, converting digital 
data to analog data and Vice versa. Front-end 20 interfaces 
to transducer or probe 10 using analog interface 15 and 
interfaces 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 configuration and 
providing digital data interfaces to various parts of the 
ultrasound machine 5. 

0030) Non-Doppler processor 30 is, in one embodiment, 
adapted to provide amplitude detection functions and data 
compression functions used for imaging modes Such as 
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B-mode, M-mode, and harmonic imaging. Doppler proces 
Sor 40, in one embodiment, provides clutter filtering func 
tions and movement parameter estimation functions used for 
imaging 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, process the digital Signal data into esti 
mated parameter values, and pass the estimated parameter 
values to processor 50 and a display 75 over digital bus 70. 
The estimated parameter values may be created using the 
received signals in frequency bands centered at the funda 
mental, harmonics, or Sub-harmonics of the transmitted 
Signals in a manner known to those skilled in the art. 

0.031 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 digital 
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 commu 
nicates the analog display signals to a monitor 90. Monitor 
90 accepts the analog display signals from display processor 
80 and displays the resultant image. 

0032. 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 menus, among other 
devices. 

0033. A timing event source 65 generates a cardiac 
timing event Signal 66 that represents the cardiac waveform 
of the Subject. The timing event Signal 66 is input to 
ultrasound machine 5 through control processor 50. 

0034. In one embodiment, control processor 50 com 
prises the main, central processor of the ultrasound machine 
5, interfacing to various other parts of the ultrasound 
machine 5 through digital bus 70. Control processor 50 
executes the various data algorithms and functions for the 
various imaging and diagnostic modes. Digital data and 
commands may be communicated between control proces 
Sor 50 and other various parts of the ultrasound machine 5. 
AS an alternative, the functions performed by control pro 
ceSSor 50 may be performed by multiple processors, or may 
be integrated into processors 30, 40, or 80, or any combi 
nation thereof. As a further alternative, the functions of 
processors 30, 40, 50, and 80 may be integrated into a single 
PC backend. 

0035. One embodiment of the present invention com 
prises a System and method 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 least one image in accordance with 
various embodiments of the present invention. In the illus 
trated embodiment, method 200 comprises Step 210, which 
comprises acquiring at least one image in at least one of a 
predetermined order and a predefined protocol while imag 
ing the heart using ultrasound System 5 for example. In one 
embodiment, the at least one image (or clip) is acquired 
automatically, and at least the protocol is configurable by the 
user for example. Step 212 comprises Selecting at least one 
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acquired image or clip taken at or along at least one of a 
given view (parasternal long axis for example) or study (MR 
Study for example). 
0036). In at least one embodiment of the invention, appli 
cation Software is incorporated into an ultrasound System 
(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 professional 
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 performed. Thus, in at 
least one embodiment, the System and method 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 orientation of the 
transducer or probe (a TEE probe for example) 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 and method pro 
ceeds to present the next view in the protocol, until the entire 
protocol is completed. 
0037 FIG. 3 depicts a flow chart illustrating an embodi 
ment of a method 250 (similar to method 200 depicted in 
FIG. 2) performed (using the system or machine illustrated 
in FIG. 1 for example) in accordance with various embodi 
ments of the present invention. In the illustrated embodi 
ment, 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 enables 
a user to Select both the predetermined order and predeter 
mined protocol. 
0038 FIG. 4 illustrates 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 moving 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 embodiment, icons 302A 
through 302L are arranged in display 300 in a predetermined 
Scanning order that may configured by the user. In at least 
one embodiment, the configurable predetermined Scanning 
order is represented as a protocol. 
0039 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 imag 
ing the heart using ultrasound System 5 for example. In one 
embodiment the predefined protocol is configurable. It is 
further contemplated that the at least one image or clip may 
be acquired automatically by the System or machine for 
example. 

0040 Step 256 comprises selecting at least one acquired 
image or clip, where the Selected clip may have been taken 
at or along at least one of a given view (parasternal long axis 
for example) and study (MR study for example). In at least 
one embodiment, Selecting the at least one clip comprises 
selecting at least one icon 304A-304B depicted in FIG. 4 for 
example. The Selected icon will be highlighted in the pro 
tocol list305 and the associated image 302 shown on display 
300. In one embodiment, image 302 is shown simulta 
neously with the highlighted icon. Embodiments are con 
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templated in which the clip is Selected and labeled. In at least 
one embodiment the clip may be Selected during acquisition, 
Selected from an archive, or Some combination thereof. 

0041. In one embodiment, method 250 further comprises 
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 associat 
ing or more identifiers (or labels) with the clip, so that the 
clip may be retrieved using Such identifier for example. It is 
contemplated that one or more clips may be Stored in 
processor 50, another Storage device 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. 

0.042 FIG. 4 illustrates display or monitor 300, including 
at least one acquired image of a moving structure (moving 
cardiac structure of a heart for example) generally desig 
nated 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 regur 
gitation (alternatively referred to as "MR" and “AR” respec 
tively); 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 prede 
termined Scanning order that may configured by the user. It 
is contemplated that in 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. 

0043. In one embodiment of the present invention, the 
System and method may toggle between displaying and not 
displaying 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 
displaying the protocol list 305. 

0044 AS provided previously, one or more embodiments 
of the present invention, displays a Series of graphical icons 
or labels 304A-304L in a configurable predetermined 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. 

0.045. 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). The 
icon 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. 

0046. It is further contemplated that the user may reselect 
an icon before or during Scanning. For example, the user 
may reselect the icon during the clip Storing proceSS 
(between first and Second presses or Selection of the store 
button or icon for example). The system further enables the 
operator to relabel a stored or archived clip. The System 
enables the operator to mark an operation Stage, toggling 
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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). 
0047. In at least one embodiment, the present invention, 
may include an automatic on-line help module providing 
information to guide the user in obtaining or acquiring 
images, wherein the information may be provided graphi 
cally, Verbally and graphically and Verbally. The System 
enables the user to configure the System to either provide or 
not provide this information. 
0048. It is contemplated that, in at least one embodiment, 
the System and method 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 displayed 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 embodiment, 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. 

0049 Embodiments of present invention 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 example 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. 
0050. It should be appreciated that the user may want to 
toggle 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 keyboard. In at least one 
embodiment, the newly Selected icon may also appear on the 
image 302. 
0051) 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 automatically 
jump to the next label, provided that the System was pre 
configured to operate in this mode. If the Void icon or 
Autojump Off option was Selected in the protocol configu 
ration, the System maintains the Selected icon and will not 
jump to the next icon in the list. In one embodiment, all 
thumbnail images in the clipboard labeled with a currently 
Selected label are marked with the appropriate frame. 
0052. It is contemplated that, in at least one embodiment, 
the System and method 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 button or icon 
(not shown). The user Selects the desired icon and Selects the 
Store button or icon. 

0053. It is contemplated that, in at least one embodiment, 
the System and method 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 
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be selected. All imageS associated with the Selected icon will 
be marked or otherwise highlighted. In one embodiment, 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 status). It is contemplated that 
all the imageS associated with the Selected icon may dis 
played Simultaneously, in Sequence, etc. 
0054. It should be appreciated that in at least one embodi 
ment, the ultrasound System may operate in different modes 
or have different configurations. In one embodiment 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 “Auto 
jump Off” modes. In the “Autojump On” mode, the system 
operates in protocol mode, Scanning one image then jump 
ing to the next icon in the protocol 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). 
0055. Other embodiments of the present invention are 
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 parameters, 
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. 

0056. Other embodiments are contemplated, including 
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. 
0057. It should be appreciated that different protocols 
may be used depending on the procedure or Surgery. 
Embodiments of the present invention are adapted to accom 
modate different protocols. More particularly, embodiments 
of the present invention are adapted to accommodate mul 
tiple protocols, depending on the type of procedure or 
Surgery, enabling the user to Select one protocol from among 
the plurality of protocols. Additionally, it is 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. 
0.058 Other embodiments contemplate a link to a mea 
Surements package and automatic present and Scanning 
mode Selection. 

0059 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. 
0060. 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 and method may accommo 
date at least a live image and one reference clip. In other 
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embodiments, the System and method may accommodate a 
live image and two or more reference clips (alternatively 
referred to as “Ref1” and “Ref2). It is contemplated that, in 
at least 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 corresponding labels may be dis 
played. In at least one embodiment, the corresponding clips 
of Ref1 and Ref2 are rescaled to the scale of the live image. 
0061 FIG. 5 depicts a schematic view of a display, 
generally designated 400, that may be depicted or displayed 
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 various embodiments 
of the present invention. More particularly, display 400 
comprises four quadrants A, B, C and D (designated 404, 
402, 406 and 408 respectively) depicting at least one live 
view, Ref1 and Ref2 for example. 
0062. In at least one embodiment, the user selects the live 
View module by Selecting or toggling an LV Monitoring key 
or icon (not shown). The monitor depicts display 400, 
wherein display 90 is split into four quadrants for example. 
In this 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 A404. 
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 corre 
sponding quadrant may be left blank. 
0063) While the invention has been described with ref 
erence to certain embodiments, it will be understood by 
those skilled in the art that various changes may be made and 
equivalents may be Substituted without departing from the 
Scope of the invention. In addition, many modifications may 
be made to adapt a particular Situation or material to the 
teachings of the invention without departing from its Scope. 
Therefore, it is intended that the invention not be limited to 
the particular embodiment disclosed, but that the invention 
will include all embodiments falling within the scope of the 
appended claims. 

1. A method for performing an examination on a structure 
using an ultrasound System, the method comprising: 

acquiring at least one image of the Structure in at least one 
of a predetermined order and a predefined protocol; and 

Selecting at least one of Said acquired images taken along 
at least one of a given View and Study. 

2. The method of claim 1 comprising displaying Said at 
least one acquired image on a display of the ultrasound 
System. 

3. The method of claim 2 comprising displaying Said at 
least one acquired image Simultaneously with at least one 
Stored image. 

4. The method of claim 2 comprising displaying Said at 
least one acquired image Simultaneously with at least one 
icon associated with Said acquired image. 
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5. The method of claim 1 wherein at least said predefined 
protocol is user configurable. 

6. The method of claim 5 wherein said configurable 
predefined protocol comprises at least one view. 

7. The method of claim 1 comprising labeling at least one 
Selected image. 

8. The method of claim 1 comprising Storing at least one 
Selected image. 

9. The method of claim 8 comprising retrieving said at 
least one Stored image using a label. 

10. The method of claim 1 comprising arranging two or 
more icons in a predetermined Scanning order. 

11. A method for performing an examination on moving 
cardiac Structure and blood in a heart, Said method com 
prising: 

Selecting at least one of a predetermined order and pre 
defined protocol for acquiring at least one image of the 
moving cardiac Structure and blood in the heart; 

acquiring Said at least one image in at least one of a 
predetermined order and a predefined protocol, forming 
at least one clip; 

Selecting at least one clip; and 
labeling and Storing Said at least one clip. 
12. The method of claim 11 comprising displaying Said at 

least one acquired image on a display. 
13. The method of claim 12 comprising displaying Said at 

least one acquired image Simultaneously with Said at least 
one clip. 

14. The method of claim 13 comprising displaying Said at 
least one acquired image Simultaneously with at least one 
icon associated with Said acquired image. 
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15. The method of claim 11 wherein at least said pre 
defined protocol is user configurable. 

16. The method of claim 11 comprising retrieving Said at 
least one Stored image using at least Said label. 

17. The method of claim 11 comprising arranging two or 
more icons in a predetermined Scanning order. 

18. In an ultrasound machine for generating an image 
responsive to moving cardiac Structure and blood within a 
heart of a Subject, an apparatus comprising: 

a front-end 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 responsive to the received signals, 
acquiring at least one image of the moving cardiac 
Structure and blood in at least one of a predetermined 
order and a predefined protocol, and Selecting at least 
one of Said acquired images taken along at least one of 
a given view and Study. 

19. The apparatus of claim 18 further comprising a 
display processor and monitor for displaying Said at least 
one acquired image. 

20. The apparatus of claim 18 wherein said at least one 
processor is adapted to label Said at least one acquired 
image. 


