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(57) ABSTRACT

A user interface and method for identifying related informa-
tion displayed in an ultrasound system are provided. A medi-
cal image display of the ultrasound system includes a first
region configured to display a medical image having color
coded portions and a second region configured to display
non-image data related to the medical image displayed in the
first region. The non-image data is color coded to associate
the non-image data with the color coded portions of the medi-
cal image.
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1
USER INTERFACE AND METHOD FOR
IDENTIFYING RELATED INFORMATION
DISPLAYED IN AN ULTRASOUND SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application ofand claims
priority and the benefit of the filing date of U.S. patent appli-
cation Ser. No. 11/429,546, filed May 5, 2006, and titled
“USER INTERFACE AND METHOD FOR IDENTIFYING
RELATED INFORMATION DISPLAYED IN AN ULTRA-
SOUND SYSTEM?”, the subject matter of which is hereby
incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Embodiments of the present invention relate generally to
medical imaging systems, and more particularly, to medical
imaging systems displaying information in different portions
of a divided display screen.

Ultrasound systems are used in a variety of applications
and by individuals with varied levels of skill. In many exami-
nations, operators of the ultrasound system provide inputs
used by the system to process the information for later analy-
sis. Once processed, the information may be displayed in
different formats. For example, the processed information
may be displayed in different graphs or charts and/or as static
or moving images. Further, the information may be displayed
on different screens or on the same screen. Additionally, the
information may be combined, for example, multiple traces
on a single graph and/or one type of information overlaid on
another type of information or image. Thus, multiple pieces
of information may be provided on a screen or within a
portion of the screen.

The amount of information that may be displayed can be
large. Further, the presentation of the information on the
screen, for example, the orientation and configuration of the
information may make it difficult to distinguish between
closely presented information, such as two traces displayed in
close proximity on a graph. Additionally, itis often difficult to
associate or correlate information displayed on different por-
tions of a screen.

Thus, it may be difficult for a user to review and analyze the
information displayed in different portions of a screen. These
difficulties add time to the review and analysis process, and
accordingly cost to the overall evaluation process. Further, a
user may incorrectly view or associate information, which
can lead to improper analysis and diagnosis, resulting in
improper treatment for a patient.

BRIEF DESCRIPTION OF THE INVENTION

In accordance with an embodiment of the present inven-
tion, a medical image display is provided that includes a first
region configured to display a medical image having color
coded portions and a second region configured to display
non-image data related to the medical image displayed in the
first region. The non-image data is color coded to associate
the non-image data with the color coded portions of the medi-
cal image.

In accordance with another embodiment of the present
invention, a medical image display is provided that includes
data corresponding to a displayed image and displayed in
combination with the displayed image, and visual indications
associating data in a first region with data in a second region.
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The visual indications are color coded based on a segmental
spatial view of the displayed image.

In accordance with yet another embodiment of the present
invention, a method to associate medical information dis-
played in different regions of a display of a medical imaging
system is provided. The method includes color coding data in
different regions of the display, associating data in the differ-
ent regions based on the color coding and displaying at least
one visual indication corresponding to the color coded data in
the different regions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1is a block diagram of a diagnostic ultrasound system
formed in accordance with an embodiment of the present
invention.

FIG. 2 is a block diagram of an ultrasound processor mod-
ule of the diagnostic ultrasound system of FIG. 1 formed in
accordance with an embodiment of the invention.

FIG. 3 illustrates a window presented on a display for
displaying medical imaging information in accordance with
an embodiment of the invention and having an overlay.

FIG. 4 illustrates a multi-window display for displaying
medical imaging information in accordance with an embodi-
ment of the invention.

FIG. 5 is flowchart of a method in accordance with an
embodiment of the invention to identify and associate infor-
mation displayed in different portions of a display of a medi-
cal imaging system.

DETAILED DESCRIPTION OF THE INVENTION

Exemplary embodiments of ultrasound systems and meth-
ods for identifying related information are described in detail
below. In particular, a detailed description of an exemplary
ultrasound system will first be provided followed by a
detailed description of various embodiments of methods and
systems for associating and correlating information displayed
in different portions of a screen. A technical effect of the
various embodiments of the systems and methods described
herein include at least one of facilitating the identification and
association of different corresponding information displayed
on different portions of a display.

It should be noted that although the various embodiments
may be described in connection with an ultrasound system,
the methods and systems described herein are not limited to
ultrasound imaging. In particular, the various embodiments
may be implemented in connection with different types of
medical imaging, including, for example, magnetic reso-
nance imaging (MRI) and computed-tomography (CT) imag-
ing. Further, the various embodiments may be implemented
in other non-medical imaging systems, for example, non-
destructive testing systems.

FIG. 1 illustrates a block diagram of an ultrasound system
20, and more particularly, a diagnostic ultrasound system 20
formed in accordance with an embodiment of the present
invention. The ultrasound system 20 includes a transmitter 22
that drives an array of elements 24 (e.g., piezoelectric crys-
tals) within a transducer 26 to emit pulsed ultrasonic signals
into a body or volume. A variety of geometries may be used
and the transducer 26 may be provided as part of, for example,
different types of ultrasound probes. The ultrasonic signals
are back-scattered from structures in the body, for example,
blood cells or muscular tissue, to produce echoes that return
to the elements 24. The echoes are received by a receiver 28.
The received echoes are provided to a beamformer 30 that
performs beamforming and outputs an RF signal. The RF
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signal is then provided to an RF processor 32 that processes
the RF signal. Alternatively, the RF processor 32 may include
a complex demodulator (not shown) that demodulates the RF
signal to form IQ data pairs representative of the echo signals.
The RF or IQ signal data may then be provided directly to a
memory 34 for storage (e.g., temporary storage).

The ultrasound system 20 also includes a processor module
36 to process the acquired ultrasound information (e.g., RF
signal data or IQ data pairs) and prepare frames ofultrasound
information for display on a display 38. The processor mod-
ule 36 is adapted to perform one or more processing opera-
tions according to a plurality of selectable ultrasound modali-
ties on the acquired ultrasound information. Acquired
ultrasound information may be processed in real-time during
a scanning session as the echo signals are received. Addition-
ally or alternatively, the ultrasound information may be stored
temporarily in the memory 34 during a scanning session and
processed in less than real-time in a live or off-line operation.
An image memory 40 is included for storing processed
frames of acquired ultrasound information that are not sched-
uled to be displayed immediately. The image memory 40 may
comprise any known data storage medium, for example, a
permanent storage medium, removable storage medium, etc.

The processor module 36 is connected to a user interface 42
that controls operation of the processor module 36 as
explained below in more detail and is configured to receive
inputs from an operator. The display 38 includes one or more
monitors that present patient information, including diagnos-
tic ultrasound images to the user for review, diagnosis and
analysis. The display 38 may automatically display, for
example, multiple planes from a three-dimensional (3D)
ultrasound data set stored in the memory 34 or 40. One or both
of the memory 34 and the memory 40 may store 3D data sets
of the ultrasound data, where such 3D data sets are accessed
to present 2D and 3D images. For example, a 3D ultrasound
data set may be mapped into the corresponding memory 34 or
40, as well as one or more reference planes. The processing of
the data, including the data sets, is based in part on user inputs,
for example, user selections received at the user interface 42.

In operation, the system 20 acquires data, for example,
volumetric data sets by various techniques (e.g., 3D scanning,
real-time 3D imaging, volume scanning, 2D scanning with
transducers having positioning sensors, frechand scanning
using a voxel correlation technique, scanning using 2D or
matrix array transducers, etc.). The data is acquired by mov-
ing the transducer 26, such as along a linear or arcuate path,
while scanning a region of interest (ROI). At each linear or
arcuate position, the transducer 26 obtains scan planes that
are stored in the memory 34.

FIG. 2 illustrates an exemplary block diagram of the ultra-
sound processor module 36 of FIG. 1 formed in accordance
with an embodiment of the present invention. The ultrasound
processor module 36 is illustrated conceptually as a collec-
tion of sub-modules, but may be implemented utilizing any
combination of dedicated hardware boards, DSPs, proces-
sors, etc. Alternatively, the sub-modules of FIG. 2 may be
implemented utilizing an off-the-shelf PC with a single pro-
cessor or multiple processors, with the functional operations
distributed between the processors. As a further option, the
sub-modules of FIG. 2 may be implemented utilizing a hybrid
configuration in which certain modular functions are per-
formed utilizing dedicated hardware, while the remaining
modular functions are performed utilizing an off-the shelf PC
and the like. The sub-modules also may be implemented as
software modules within a processing unit.

The operations of the sub-modules illustrated in FIG. 2
may be controlled by alocal ultrasound controller 50 or by the
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processor module 36. The sub-modules 52-68 perform mid-
processor operations. The ultrasound processor module 36
may receive ultrasound data 70 in one of several forms. In the
embodiment of FIG. 2, the received ultrasound data 70 con-
stitutes 1,Q data pairs representing the real and imaginary
components associated with each data sample. The 1,Q data
pairs are provided to one or more of a color-flow sub-module
52, a power Doppler sub-module 54, a B-mode sub-module
56, a spectral Doppler sub-module 58 and an M-mode sub-
module 60. Optionally, other sub-modules may be included
such as an Acoustic Radiation Force Impulse (ARFI) sub-
module 62, a strain module 64, a strain rate sub-module 66, a
Tissue Doppler (TDE) sub-module 68, among others. The
strain sub-module 62, strain rate sub-module 66 and TDE
sub-module 68 together may define an echocardiographic
processing portion.

Each of sub-modules 52-68 are configured to process the
1.Q data pairs in a corresponding manner to generate color-
flow data 72, power Doppler data 74, B-mode data 76, spec-
tral Doppler data 78, M-mode data 80, ARFI data 82, echocar-
diographic strain data 82, echocardiographic strain rate data
86 and tissue Doppler data 88, all of which may be stored in
a memory 90 (or memory 34 or image memory 40 shown in
FIG. 1) temporarily before subsequent processing. The data
72-88 may be stored, for example, as sets of vector data
values, where each set defines an individual ultrasound image
frame. The vector data values are generally organized based
on the polar coordinate system.

A scan converter sub-module 92 access and obtains from
the memory 90 the vector data values associated with an
image frame and converts the set of vector data values to
Cartesian coordinates to generate an ultrasound image frame
94 formatted for display. The ultrasound image frames 94
generated by the scan converter module 92 may be provided
back to the memory 90 for subsequent processing or may be
provided to the memory 34 or the image memory 40.

Once the scan converter sub-module 92 generates the ultra-
sound image frames 94 associated with, for example, the
strain data, strain rate data, and the like, the image frames may
be restored in the memory 90 or communicated over a bus 96
to adatabase (not shown), the memory 34, the image memory
40 and/or to other processors (not shown).

As an example, it may be desired to view different types of
ultrasound images relating to echocardiographic functions in
real-time on the display 38 (shown in FIG. 1). To do so, the
scan converter sub-module 92 obtains strain or strain rate
vector data sets for images stored in the memory 90. The
vector data is interpolated where necessary and converted
into an X,Y format for video display to produce ultrasound
image frames. The scan converted ultrasound image frames
are provided to a display controller (not shown) that may
include a video processor that maps the video to a grey-scale
mapping for video display. The grey-scale map may represent
a transfer function of the raw image data to displayed grey
levels. Once the video data is mapped to the grey-scale values,
the display controller controls the display 38, which may
include one or more monitors or windows of the display, to
display the image frame. The echocardiographic image dis-
played in the display 38 is produced from an image frame of
data in which each datum indicates the intensity or brightness
of a respective pixel in the display. In this example, the dis-
play image represents muscle motion in a region of interest
being imaged.

Referring again to FIG. 2, a 2D video processor sub-mod-
ule 94 combines one or more of the frames generated from the
different types of ultrasound information, For example, the
2D video processor sub-module 94 may combine a different
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image frames by mapping one type of data to a grey map and
mapping the other type of data to a color map for video
display. In the final displayed image, the color pixel data is
superimposed on the grey scale pixel data to form a single
multi-mode image frame 98 that is again re-stored in the
memory 90 or communicated over the bus 96. Successive
frames of images may be stored as a cine loop in the memory
90 or memory 40 (shown in FIG. 1). The cine loop represents
a first in, first out circular image buffer to capture image data
that is displayed in real-time to the user. The user may freeze
the cine loop by entering a freeze command at the user inter-
face 42. The user interface 42 may include, for example, a
keyboard and mouse and all other input controls associated
with inputting information into the ultrasound system 20
(shown in FI1G. 1).

A 3D processor sub-module 100 is also controlled by the
user interface 42 and accesses the memory 90 to obtain spa-
tially consecutive groups of ultrasound image frames and to
generate three dimensional image representations thereof,
such as through volume rendering or surface rendering algo-
rithms as are known. The three dimensional images may be
generated utilizing various imaging techniques, such as ray-
casting, maximum intensity pixel projection and the like.

Various embodiments of the present invention provide
indications on a screen display to associate or correlate infor-
mation in different portions of the screen, for example, for
visual correlation by a user when, for example, selecting
points/regions and viewing images on the display 38 (shown
in FIG. 1). FIG. 3 is an exemplary window 110 (or display
panel) that may be presented on the display 38 or a portion
thereof and controlled by the user interface 42 (shown in FIG.
1). For example, multiple windows may be provided on a
divided single screen. The user may access different input
means as part of the user interface 42, for example, a mouse,
trackball and keyboard, among others, to move a cursor or
marker within the window 110, for example, to select certain
points or regions within the window 110 (e.g., point and click
with a mouse).

The window 110 generally includes an image portion 112
and a non-image portion 114 that may provide different infor-
mation relating to the image being displayed, the status of the
system, etc. For example, the non-image portion 112 may
include time and date information 116, an image type label
118and a status indicator 120. More particularly, the time and
date information 116 may show the current time and date or
the time and date at which the image being displayed on the
image portion 112 was acquired. The image type label 118
provides an indication of, for example, the view of the image
being displayed, which in the exemplary window 110 is an
Apical Long Axis (APLAX) view. The status indicator 120
provides an indication of the status of the current system
processing and the overall system processing, for example, by
the shading of different segments 140 of the status indicator
as described in co-pending U.S. Patent Application entitled
“USER INTERFACE AND METHOD FOR DISPLAYING
INFORMATION IN AN ULTRASOUND SYSTEM” having
Attorney Docket Number SPLG 12553-1289 and assigned to
assignee of the present invention.

Additional or alternate information may be provided, for
example, frame number information 130 identifying the
image frame being viewed in the image portion 112 and a
legend 132 identifying portions of an image 126, for example,
portions of a segmented overlay 122 having a plurality of
segments 124. For example, as shown in FIG. 3, when dis-
playing an image 126 of a heart, six segments may be pro-
vided to divide an outline defining an endocardial border and
an epicardial border of the myocardium into different regions.
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In particular, the legend 132 may include a plurality of labels
134 corresponding to different segments 124 of the seg-
mented overlay 122. The labels 134 may include an abbrevi-
ated description of the region of the image 126 identified by
the corresponding segment 124. Each of the labels 134 may
be provided in a separate text box that is color coded with the
corresponding segment 124 having an outline in the same
color. Essentially, each label 134 is an identifier for a corre-
sponding segment 124. Thus, as shown in FIG. 3, six different
colors may be used to color code and identify the labels 134
of the legend 132 with the corresponding segment 124.

The window 110 is merely exemplary of a display screen
that may be provided to display medical image data according
to various embodiments of the invention. However, different
windows with different information may be provided on a
plurality of displays or in different portions of a single display
38. For example, a display 38 may include a plurality of
windows including a first window 150, a second window 152,
athird window 154 and a fourth window 156 as shown in FIG.
4. The windows 150-156 may be configured to define a quad-
view with the display 38 divided into four generally equal
sized regions. In this embodiment, and when displaying, for
example, an image of a heart, the first window 150 may be
configured to display a moving image 160, for example, a
continuously running cine loop of the heart in a particular
view (e.g., Apical Long Axis View, two chamber view or four
chamber view). The first window 150 may display the moving
image 160 of the heart as a grayscale cine loop of a full heart
cycle or a portion thereof. Alternatively, the image may be
stopped to display a single image frame of the displayed
heart.

The first window 150 may also include information over-
laid on the moving image 160, for example, a color coded
overlay 162 displayed as a function of time and defined by a
color coded legend 164 showing a color coded scale repre-
senting different strain value or levels, such as, percentage
levels. In one embodiment, the overlaid information is a local
instantaneous strain value displayed as a function of time. For
example, the local instantaneous strain value may be a pet-
centage value based on a change in length of the heart muscle
at a particular location, such as based on a percent of muscle
contraction. The strain value may be calculated in any known
manner using, for example, the strain sub-module 64 (shown
in FIG. 2). The calculated strain values may be stored in a
database that associates the strain value with a portion of the
moving image 160 having the color coded overlay 162 and
associated and identified, for example, by a pixel position in
the first window 150. For example, calculated strain values
may be stored in an addressable table wherein each address
corresponds to a different displayed pixel or region of the
color coded overlay 162. Accordingly, when a portion of the
color coded overlay is selected, for example, with a marker
166 (e.g., virtual circle element) by moving the marker to that
portion with a mouse of the user interface 42 (shown in FIG.
1), the instantaneous strain value for that region, as deter-
mined by the stored strain values, is displayed as strain value
information 168. The strain value information 168 may rep-
resent, for example, a global strain (GS) value across the
entireregion represented by the color coded overlay 162 (e.g.,
the percentage change of the entire length of the region rep-
resented by the color coded overlay 162). Thus, the color
coded overlay 162 may be a virtual map overlaid on a muscle
portion of an image of the heart with the coloring correspond-
ing to the colors of the color coded legend 164.

The second window 152 may be configured to display the
segmented overlay 122 having the plurality of color coded
segments 124 as described in more detail above in connection



US 8,823,737 B2

7

with FIG. 3. Bach of the segments 124 may be defined by a
different colored solid line generally defining an area (e.g., a
rectangular area). The color coded legend 164 also may be
provided similar to the first window 150. In this embodiment,
an average strain value 170 is provided within each of the
segments 124. In particular, an average strain value 170 as a
function of time for the region defined by the segment 124 is
displayed in the corresponding segment 124. For example,
the average strain value at a particular time is calculated. The
average strain value 170 may be calculated by averaging the
instantaneous strain values stored in the database. Addition-
ally, when a portion of the color coded overlay 162 in the first
window 150 is selected, for example, with the marker 166
(e.g., virtual circle element) by moving the marker to that
portion with a mouse of the user interface 42, a peak systolic
strain value 172 is displayed in the second window 152 cor-
responding to the point or region where the marker 166 is
positioned in the first window 150. Thus, when the marker
166is placed at any point in the color coded overlay 162 inthe
first window 150, the peak systolic value 172 corresponding
to that point is displayed in the second window 152. Alterna-
tively, the peak systolic value 172 may be displayed in other
regions of the display 38, for example, in the first window
150. It should be noted that the peak systolic value 172 in one
embodiment is the peak systolic strain, and more particularly,
the peak negative strain if the peak occurs during systole or
end systolic strain if the peak occurs later. This value gener-
ally may be the strain value as a function of any time during
the heart cycle.

It should be noted that other physiological parameters may
be mapped as a function of time and displayed in one of the
first and second windows 150 and 152, for example, a para-
metric peak systolic strain image with corresponding numeric
values. Further, it should be noted that when a new or different
view or image is displayed in one of the first and second
windows 150 and/or 152, a new overlay or corresponding
values are also displayed based on the new view or image.
Additionally, if the image displayed is modified, for example,
inverted, the overlay, color coding and corresponding text is
also inverted. The inversion may be provided by remapping of
the pixels in one of the first and second windows 150 and/or
152.

The third window 154 may be configured to display non-
image data, for example, a graph 180 of a plurality of strain
curves 182 plotted as a function of time. For example, the
plurality of strain curves 182 may represent average strain as
a function of time with each curve trace corresponding to a
different segment 124 of the segmented overlay 122 dis-
played in the second window 152. Thus, in this example, six
curve traces corresponding to the six segments 124 are gen-
erated and displayed in any known manner. In one embodi-
ment, each of the curve traces of the plurality of strain curves
182 are provided in a different color corresponding to the
color of the segment 124 (e.g., color of the outline of the
segment 124) in the second window 152 to which the curve
trace is related.

In operation, when a portion of the segmented overlay 122
in the second window 152 is selected, for example, when the
marker 166 (e.g., virtual circle element) is moved into one of
the segments 124 with a mouse of the user interface 42, the
curve trace in the third window 154 corresponding to the
selected segment 124 is highlighted. For example, a single
one of the plurality of strain curves 182 corresponding to the
segment 124 selected is highlighted, which may be, for
example, to brighten the color of the trace, enlarge the trace
line, change the color of the trace to another highlighted color
(e.g., highlighted red), etc. In general, a visual indication of
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the single one ofthe plurality of strain curves 182 correspond-
ing to the selected segment 124 is provided. Additionally, if
the marker 166 is placed on one of the plurality of strain
curves 182, the curve trace selected may be highlighted and
the corresponding segment 124 in the second window 152 is
highlighted or an average strain value displayed.

The fourth window 156 may be configured to display infor-
mation or an image corresponding to the images in the first
and second windows 150 and 152, for example, a color
M-mode image 184. The color M-mode image 184 also may
be displayed such that colors in the image correspond to the
colored indications and color coding in the first, second and
third windows 150, 152 and 154.

Various embodiments provide a method 200 as shown in
FIG. 5 to identify and associate information displayed in
different regions of a display of a medical imaging system,
and more particularly, an ultrasound system. Specifically, at
202 a region within the display that is selected is identified.
For example, the region wherein a marker or other visual
selector is positioned by a user is identified. This may include,
for example, identifying which of a plurality of windows on a
screen contains the marker. Also, a determination may be
made as to the different information displayed in the various
regions, for example, the different images or views displayed.
Thereafter, a determination is made as to whether the region
is within a defined area at 204. This may include, for example,
determining whether the region is within a segment 124 of the
segmented overlay 124 in the second window 152, for
example, whether pixels of the display 28 are within a seg-
ment 124 (all shown in FIG. 4). As another example, the
determination at 204 may include determining whether the
region is within a portion of the color coded overlay 162, for
example, whether pixels of the display 28 are within a par-
ticular portion of the color coded overlay 162 (all shown in
FIG. 4). The identification of selected regions or pixels at 202
and/or 204 may be performed using any known process, for
example, associating a virtual marker with corresponding
pixels within or encompassed by the virtual marker.

If at 204 a determination is made that the region is not
within a defined area, then the current display is continued at
206. For example, the images and indications on the display
are not changed and the method again identifies a selected
region of the display. For example, the display may be
sampled on a continuous or periodic basis to identify the
position of, for example, a virtual marker. The display also
may be sampled upon detecting movement of the virtual
marker.

If at 204 a determination is made that the region is within a
defined area, then at 206 the properties and associated infor-
mation for the defined area are identified. For example, prop-
erties and associated information may be provided corre-
sponding to each pixel or a group of pixels within a defined
area. This information may include, for example, calculated
data for that defined area. In the embodiment wherein myo-
cardial images, etc. are displayed the information may
include local instantaneous strain values, average/peak strain
values for a segment and/or percentage strain value for the
segment. The defined area also may include properties, such
as that the area is linked or associated with another region of
the display, for example, in another window. For example,
information within a single segment in a segmented overlay
in one window may be linked to a single curve trace in another
window. As another example, information in a single segment
in the segmented overlay may be associated with a legend or
numerical value information displayed in one or more of the
windows. Information that is correlated or associated may be
identified by the same color in different windows.
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The properties and associated information, for example,
calculated and measured values may be stored in a database
that associates the properties and information with the
defined area, for example, a portion of a segmented map or a
portion of a displayed image. The information may be stored
in the database based on pixel association in the display, for
example, pixels in each of the windows. The properties, such
as links and associated information, including data values
may be stored in an addressable table wherein each address
corresponds to a different displayed pixel or region of the
defined area. The visual indications to be provided, the link-
ing, etc. may be predetermined and/or user defined.

Upon identifying the properties and associated informa-
tion, then at 208, a determination is made as to visual indica-
tions to provide based on selected pixels within the defined
area that correspond to the identified properties and associ-
ated information. The visual indications to provide may be
based on selected pixels with the corresponding visual indi-
cations defined within the database by the stored properties
and associated information. The visual indications may
include, for example, displaying a data value in a portion of
the display corresponding to the selected region and/or high-
lighting another portion of the display (e.g., in another win-
dow) corresponding to the selected region. The visual indi-
cations may include providing the visual indications showing
related information as described above with respect to FIG. 4.
For example, the defined area may be a segment of the seg-
mented overlay corresponding to a single trace curve. The
determined visual indication may be to highlight the curve
trace corresponding to the selected segment. As another
example, associated information, for example, a percentage
strain value may be displayed if the defined area is within an
instantaneous strain overlay. The information may be dis-
played in the same window or a different window than the
selected region. The information may be linked and associ-
ated based on, for example, a mapping of the pixel data.

It should be noted that some of the information may be
displayed continuously and some of the information may be
displayed only when selected. For example, average strain
values in each segment 124 of a segmented overlay 122 may
be continuously displayed in the segmented overlay 122 or
color-coding to associate segments 124 in a spatial view with
physiological parameters graphed over time may be dis-
played as shown in FIG. 4. As another example, percentage
strain values and highlighting of curve traces may be dis-
played only when a corresponding region is selected and a
visual indication is to be provided.

The visual indication is then displayed at 210. Thereafter, a
determination is made at 212 as to whether a different region
is selected, for example, by movement of the virtual marker to
another area of the display. If a different region is not selected,
then at 214 the current visual indications continue to be dis-
played. If a different region is selected, then a determination
is made at 204 as to whether the region is within a defined area
and the process proceeds as described above.

Thus, various embodiments provide a display that includes
visual indications that associate information displayed in dif-
ferent portions of the display. The visual indications may be
provided continuously (e.g., color coding) or uponselecting a
particular region of interest, which includes linking or asso-
ciating information related to the selected region of interest.

While the invention has been described in terms of various
specific embodiments, those skilled in the art will recognize
that the invention can be practiced with modification within
the spirit and scope of the claims.
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What is claimed is:

1. A medical image display comprising:

a first region displaying a medical image of a heart and
having a color coded overlay displayed on the medical
image of the heart, the color coded overlay representa-
tive of strain values; and

a second region displaying non-image data related to the
medical image of the heart displayed in the first region,
the non-image data color coded to associate the non-
image data with the color coded overlay, the non-image
data plotted on a graph as a function of time.

2. A medical image display in accordance with claim 1
wherein the color coded overlay comprises a plurality of
segments with each segment having a different corresponding
color.

3. A medical image display in accordance with claim 1
wherein the strain values comprise local strain values and the
local strain values are two-dimensional based local strain
calculated values.

4. A medical image display in accordance with claim 1
wherein further comprising a third region displaying a medi-
cal image of the heart and having a color coded segmented
overlay on the medical image and defining a myocardium of
the heart, the color coded segmented overlay displays an
average strain for each segment within a corresponding por-
tion of the color coded segmented overlay.

5. A medical image display in accordance with claim 4
wherein the first, second and third regions define separate
windows in a quad-view arrangement.

6. A medical image display in accordance with claim 1
wherein the non-image data comprises physiologic parameter
data graphed over time.

7. A medical image display in accordance with claim 6
further comprising a single trace curve corresponding to dif-
ferent color coded portions of the color coded overlay with
each single trace curve colored the same as the corresponding
color coded portion of the color coded overlay.

8. A medical image display in accordance with claim 7
wherein the single trace curve corresponding to a color coded
portion of the displayed medical image is highlighted upon
selection by a user of the corresponding color coded portion.

9. A medical image display in accordance with claim 1
wherein the strain values comprise local instantaneous strain
values displayed as a function of time.

10. A medical image display in accordance with claim 9
further comprising a color coded legend identifying a strain
percentage range corresponding to the color coded overlay.

11. A medical image display in accordance with claim 9
further comprising a strain value displayed and associated
with a selected region in the color coded overlay.

12. A medical image display in accordance with claim 11
wherein the local instantaneous strain values are automati-
cally updated based on the region selected.

13. A medical image display in accordance with claim 1
wherein the displayed medical image is configured in a color
coded segmental view by the color coded overlay and the
non-image data comprises a plurality of curves defining a
graph of physiologic parameters segmented into color bands
corresponding to the segments of the color coded segmental
view.

14. A medical image display in accordance with claim 1
wherein the color coded overlay corresponds to color coded
segments of a myocardium of the displayed medical image,
each segment having a differently colored solid outline and
including a visual indication of an average strain value, and
wherein the non-image data comprises a plurality of trace
curves showing average strain data over time, each of the
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plurality of trace curves corresponding to a different color
coded segment and colored in the same color as the colored
outline of the corresponding color coded segment.

15. A medical image display comprising:

data corresponding to a displayed image of a heart, the data

displayed in combination with and overlaying the dis-
played image of the heart, the data comprising one of
velocity data, strain data, or strain rate data; and

visual indications associating non-image data with the data

overlaying the displayed image of the heart, the visual
indications color coded based on a segmental spatial
view of the displayed image.

16. A medical image display in accordance with claim 15
wherein the visual indications change based on selected
regions of the displayed image.

17. A medical image display in accordance with claim 15
wherein the visual indications comprise one of highlighting
and text displayed values.

18. A medical image display in accordance with claim 15
wherein the non-image data comprises trace curves of strain
values graphed over time.

19. A method to associate medical information displayed in
different regions of adisplay ofa medical imaging system, the
method comprising:

5

20
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color coding data in different regions of the display, the
data comprising non-image data plotted as a function of
time and corresponding to a displayed medical image;

associating data in the different regions of the display
based on the color coding; and

displaying at least one visual indication corresponding to

the color coded data in the different regions.

20. A method in accordance with claim 19 wherein the
displaying at least one visual indication comprises highlight-
ing corresponding data.

21. A method in accordance with claim 19 wherein the
non-image data comprises a trace curve corresponding to one
of a plurality of segmented color coded portions of the dis-
played medical image.

22. A method in accordance with claim 19 wherein the
displaying at least one visual indication comprises displaying
a dynamic value corresponding to a selected region.

23. A method in accordance with claim 19 wherein the
displayed medical image is an ultrasound image of'a heart and
wherein the color coded data comprises segmented strain data
for a defined myocardium of the heart.

* ok %k
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