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ABSTRACT

Apparatus includes an imaging system with a user interface,
and a hospital radiological information system (RIS)
coupled to the imaging system such that the user interface
allows for bi-directional data transfer between the imaging
system and the RIS.
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DIAGNOSTIC IMAGING SIMPLIFIED USER
INTERFACE METHODS AND APPARATUS

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to methods and
apparatus for medical imaging, and more particularly to
methods and apparatus that facilitate data acquisition and
image review.

[0002] Imaging demand from medical imaging device
continues to expand and Radiologist and Technologist short-
ages have resulted in an average medical imaging device
user in being inundated with imaging data. This explosion of
imaging data per person is problematic.

[0003] It would therefore be desirous to provide improved
data handling and improved workflow in the medical imag-
ing field.

BRIEF DESCRIPTION OF THE INVENTION

[0004] In one aspect, apparatus includes a imaging system
with a user interface, and a hospital radiological information
system (RIS) coupled to the imaging system such that the
user interface allows for bi-directional data transfer between
the imaging system and the RIS.

[0005] In another aspect, a method includes installing a
user interface on multiple imaging systems of different
imaging modalities.

[0006] In still another aspect, a method includes prospec-
tively setting at least one of a window, an algorithm, and a
projection based upon an organ interrogation system.

DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 illustrates a screen of the DISUI.
[0008] FIG. 2 illustrates a screen of the DISUI.
[0009] FIG. 3 illustrates a dashboard of the DISUL
[0010] FIG. 4 illustrates a screen of the DISUI.
[0011] FIG. 5 illustrates a screen of the DISUL

DETAILED DESCRIPTION OF THE
INVENTION

[0012] There are herein provided methods and apparatus
useful for diagnostic imaging systems. The apparatus and
methods are illustrated with reference to the figures wherein
similar numbers indicate the same elements in all figures.
Such figures are intended to be illustrative rather than
limiting and are included herewith to facilitate explanation
of an exemplary embodiment of the apparatus and methods
of the invention.

[0013] As used herein, an element or step recited in the
singular and proceeded with the word “a” or “an” should be
understood as not excluding plural said elements or steps,
unless such exclusion is explicitly recited. Furthermore,
references to “one embodiment” of the present invention are
not intended to be interpreted as excluding the existence of
additional embodiments that also incorporate the recited
features.

[0014] Also, as used herein, the phrase “reconstructing an
image” is not intended to exclude embodiments of the
present invention in which data representing an image is

Sep. 13, 2007

generated but a viewable image is not. Therefore, as used
herein the term, “image,” broadly refers to both viewable
images and data representing a viewable image. However,
many embodiments generate (or are configured to generate)
at least one viewable image.

[0015] Herein described is a simplified user interface that
prescribes, creates, and presents images ready for a radiolo-
gist to review. Technical effects include that this user inter-
face addresses four primary workflow enablers, usability,
enterprise interoperability, clinician flexibility/context spe-
cific Rx, and clinical performance. Usability means the user
interface is learnable, efficient, memorable, error reducing,
and a generally satistying user interface. The interface
includes a dashboard that tells the story of the exam and a
“Procedure at a glance” that uncovers hidden information
and removes clicks and checks. In one embodiment, organ-
based protocols eliminate detailed parameter concerns for
most exams. Enterprise interoperability means the scanner
can retrieve data from a hospital Radiological Information
System (RIS). The retrieved data includes lab values, patient
location, and patient history for structured report text pages.
The uvser interface allows information to be sent both to the
RIS from the scanner and from the RIS to the scanner. The
user interface also provides, in one embodiment, the ability
to edit and/or group procedure codes and communicates
completion of the grouping and/or editing to the RIS. An
Auto-transfer of images by image range or “named volume”
is provided in one embodiment. Consistent presentation of
images by preserving measurements, user annotations, and
filters is provided in another embodiment. Structured reports
for dose page, exam and series text page, and exam and/or
protocol notes are provided in one embodiment. Clinician
flexibility/Context specific Rx means prospectively setting
configurable image and/or application layouts in combina-
tion with user controlled automatic start of applications.
Prospectively setting windows, algorithms, and projections
based upon an organ interrogation system is done in one
embodiment. The organ interrogation system interrogates a
user for which organ is to be scanned. All the above can be
generated automatically and simultaneously as previously
designed exam by exam in organ-based protocols. Clinical
performance is reducing variance and improving consis-
tency of imaging results exam to exam. “Mistake Proofing”
with automated bolus timing is provided in one embodi-
ment. Streamlined workflow is provided by real-time control
of contrast injection from the scanner user interface in one
embodiment. This removes potential errors of starting
sequences from different control interfaces and offers the
ability to program or auto-adjust injection sequences. This
allows for using less contrast agent and improves a patient’s
experience.

[0016] The herein described interface is a simplified user
interface (SUI) for Diagnostic Imaging (DI) (SUIDI, also
herein referred to as a Diagnostic Imaging Simplified User
Interface DISUI, and SUI, and all those acronyms are used
interchangeable herein). The SUI generally provides users
the ability to choose a patient for an exam, associate a patient
exam with a desired diagnostic imaging protocol that speci-
fies: scan, timing, contrast timing, reconstruction, image
display and/or review, and image processing required to
make images ready for Radiologist review. In different
embodiments, the SUI provides a bi-directional interface to
a Hospital RIS system. The SUI provides support for enter-
prise interoperability with the scanner retrieving RIS data
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such as, for example, but not limited to lab values, patient
location, and patient history for structured report text pages.

[0017] The SUI provides the ability to edit and/or group
procedure codes and then the SUI communicates completion
of the editing or grouping to the RIS.

[0018] The SUI provides a means to select a patient for a
DI exam. The SUI provides a means to associate a DI
protocol with a patient exam. The SUI provides a means to
create and/or edit and/or select organ-based protocols. The
SUI provides a means to create various protocols providing
desired ready for Radiologist read outcomes for specific
exams. The SUI provides a means for consistent presenta-
tion of images by preserving measurements, user annota-
tions, and filters. The SUI provides support for structured
reports for dose page, exam and series text page, and exam
and/or protocol notes.

[0019] The SUI is common across multiple DI modalities
such as CT, PET, MRI, etc. This use of a single interface
across different modalities allows technicians and other
users to be easily cross-trained on the different modalities.

[0020] The SUI is learnable, efficient, memorable, error
reducing, and generally satistying to users. The SUI
includes, in one embodiment, a dashboard that communi-
cates effectively the “Procedure at a Glance” for a technolo-
gist to easily perform a quality assurance review.

[0021] The SUI specifies a scan, scan timing, contrast
timing, reconstruction, image display/review, and provides
an application based image processing requirement that
makes images ready for Radiologist review.

[0022] The SUI automatically starts image processing
applications in the background (application auto-launch),
under a user’s control for review. The SUI supports config-
urable image display/review layouts that users can create/
edit and save. The SUIT allows users to easily change Patient
Exam contexts for multitasking workflow.

[0023] The SUI supports clinician flexibility/context spe-
cific Rx means prospectively setting configurable image/
application layouts in combination with user controlled
automatic start of applications. The SUI prospectively set-
ting windows, algorithms, and projections is based upon an
organ interrogation system. All of this being generated
automatically and simultaneously as previously designed
exam by exam in organ-based protocols.

[0024] The SUI supports X-ray dose reduction function-
alities and supports a scanner interface for contrast manage-
ment/injection. The SUI supports appropriate automation of
manual contrast timing procedures. The SUI has graphical
prescription capability. The SUI has retrospective prescrip-
tion capability. The SUI has enhanced Graphical prescrip-
tion from any diagnostic imaging DICOM image.

[0025] Diagnostic imaging specific elements include:
Scan Prescription (Rx); Image Reconstruction and Image
Review/Processing Applications Prescription (Rx); Image
range prescription for output functions; Patient Monitoring;
and Patient Orientation Prescription (Rx).

[0026] The Scan Prescription (Rx) includes; At A Glance/
Quick Check parameters; Scan parameters; Timing param-
eters; and Contrast Management Rx.
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[0027] The Image Reconstruction and Image Review/
Processing Applications Prescription (Rx) elements include:
Image reconstruction parameters; Image Review/Processing
Applications Rx and parameters; Configurable display/re-
view layouts; Customizable view port definitions; Applica-
tion Auto-Launch; and Application controls.

[0028] The Image range prescription for output functions
include: Network, Hard Copy Filming, Long-term storage
image archive, and Exam Split. The SUI supports Patient
Monitoring and Patient Orientation Prescription (Rx).

[0029] Common elements across diagnostic imaging
modalities include:

[0030]
[0031]
[0032]
[0033]

[0034]
tions

1. High Level Desktop Navigation
a. Access to other tools including
i. Modality Work List
ii. Scanner specific utilities

iii. Image Management Browser and Applica-

[0035] 2. Session Management
[0036] 3. Workflow Task Manager
[0037] 4. Graphical Prescription

[0038] Diagnostic imaging specific element definitions for
Scan Prescription (Rx) include:

[0039] 1. At A Glance/Quick Check parameters provide
users the vital few technical parameters they need to check
before each patient scan. These parameters can be adapted/
changed for the specific procedure being performed. At A
Glance/Quick Check parameters are part of a predefined
protocol created by users to perform a desired procedure. At
A Glance/Quick Check simplifies the user interface by
removing seldom-changed parameters from the top-level
entry screen presented to users. One representative set of At
A Glance/Quick Check parameters for a routine CT Helical
scan acquisition could include and not be limited to:

[0040] a. Scannable range as delineated by number of
images

[0041] b. Start scan location
[0042]
[0043] d. mA technique to be applied during the scan

¢. End scan location

[0044] 2. Scan parameters provide users all technical
parameters to fully prescribe a scan acquisition. These
parameters can be adapted/changed for the specific pro-
cedure being performed. Scan parameters are part of a
predefined protocol created by users to perform a desired
procedure. One representative set of Scan parameters for
a routine CT Helical acquisition could include and not be
limited to:

[0045] a. Scannable range as delineated by number of
images

[0046] ©b. Scan type

[0047] c. Start scan location

[0048]
[0049]

d. End scan location

e. Number of images to be created
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[0050] f. Table Speed

[0051] g. Helical pitch

[0052] h. Gantry tilt

[0053] 1i. Scan field of view

[0054] j. kV technique to be applied during the scan
[0055] k. mA technique to be applied during the scan
[0056] 1. Patient Size Adjusted Noise Index

[0057] m. Desired Noise Index

[0058] n. Total X-Ray Exposure Time

[0059] 3. Timing parameters provide users all technical
parameters to fully prescribe timing for a scan acquisition.
These parameters can be adapted/changed for the specific
procedure being performed. Timing parameters are part of
a predefined protocol created by users to perform a
desired procedure. One representative set of Timing
parameters for a routine CT Helical acquisition could
include and not be limited to:

[0060] a. Scannable range as delineated by number of
images

[0061] b. Total Exposure Time
[0062] c. Prep Group Delay

[0063] d. Inter-Scan Delay

[0064] e. Breath Hold Time

[0065] f. Breathe Time

[0066] g. Auto-Voice Selection
[0067] h. Auto-Scan Lights Selection
[0068] i. Auto-Count-Down Timer
[0069] j. CINE Scan Duration Time

[0070] 4. Contrast Management prescription (Rx) pro-
vides users with a variety of options to control the
delivery of contrast enhancing agents and/or radiophar-
maceuticals. These choices can be adapted/changed for
the specific procedure being performed. Contrast Man-
agement Rx is part of a predefined protocol created by
users to perform a desired procedure. One set of repre-
sentative Contrast Management selections and combina-
tions could include and not be limited to:

[0071] a. Intravenous Contrast (IV) injection
[0072] b. Oral Contrast administration

[0073] c. Automated detection method of contrast
enhancement peak point utilizing a feature called
“Smart Prep”

[0074] d. Automated Timing Bolus method for achiev-
ing optimum contrast enhancement

[0075] e. Scanner based control and prescription of
automated contrast injection for IV procedures
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required to produce images from a scan acquisition. These
parameters can be adapted/changed for the specific pro-
cedure being performed. Image reconstruction parameters
are part of a predefined protocol created by users to
perform a desired procedure. Multiple reconstructions, up
to “N”, can be specified from one volume of acquired scan
data, each with a unique reconstruction prescription. One
representative set of Image reconstruction parameters for
a routine CT Helical acquisition could include and not be
limited to:

[0078] a. Scannable range as delineated by number of
images

[0079] ©b. Image Thickness in millimeters

[0080] c. Image Interval in millimeters

[0081] d. Right/Left Center in millimeters
[0082] e. Anterior/Posterior Center in millimeters
[0083] f. Reconstruction Type

[0084] g. Matrix Size

[0085] h. Image Thickness modifier

[0086] i. Window Width and Window Level
[0087] j. Reconstruction Filter

[0088] 2. Image Review/Processing Applications selec-

tions and parameters provides users the capability to
review and process images in a most efficient manner.
These selections and parameters can be adapted/changed
for the specific procedure being performed. These selec-
tions and parameters are part of a predefined protocol
created by users to perform a desired procedure. Image
Review/Processing Applications can be associated with a
unique range of images in any reconstructed set of
images. Image Review/Processing Applications can be
associated with multiple reconstructed image sets.

[0089] a. One representative set of Image Review/Pro-
cessing Applications selections could include and not
be limited to:

[0090] 1. Configurable Image review layout includes
both the quantity and dimensions of one or more
unique view ports. For example, an image review
layout might include up to six 512 pixel by 512 pixel
view ports.

[0091] 2. Customizable view port definitions, the
ability to uniquely define the application associated
with each view port. For example, one view port
could be defined to display simple two-dimensional
axial images. Another view port, in the same layout,
could be defined to display a three dimensional
volume in a coronal view, building as images are
reconstructed. Another view port, in the same layout
could be specified to display the output of an
advanced image processing application.

[0092] 3. Selection of multiple unique image process-

[0076] Diagnostic imaging specific element definitions for
Image Reconstruction and Image Review/Processing Appli-
cations Prescription (Rx) includes:

ing applications operating on a defined range of
reconstructed images.

[0093] 4. Automated-Launch of Image Review/Pro-
cessing Applications. On an application-by-applica-
tion basis, and on a protocol-by-protocol basis within

[0077] 1. Image reconstruction parameters provide users
all technical parameters to fully prescribe the method
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an application, definitions can be created for auto-
matic activities that can be performed by Image
Review/Processing Applications upon receipt or
consumption of the specified image range. These
activities can occur in the background so they are
either complete or in-progress when users bring this
application to the foreground.

[0094] 5. Specific Image Review/Processing controls
are associated with each application, and with each
protocol within the application.

[0095] b. One representative set of Image Review/
Processing Applications parameters could include and
not be limited to:

[0096] 1. Scannable range as delineated by number of
images

[0097] 2. Image Review/Processing Application
selection

[0098] 3. Image Review/Processing Layout selection

[0099] 4. Image Review/Processing view port defi-
nitions

[0100] 5. Image Review/Processing Application pro-
tocol selection

[0101] 6. Series description for images created by
Image Review/Processing Application

[0102] 7. Start location of image range that will be
input to or consumed by the Image Range/Process-
ing Application

[0103] 8. End location of Image range that will be
input to or consumed by the Image Range/Process-
ing Application

[0104] 9. Other Image Review/Processing specific

parameters

[0105] Image range prescription for output functions,
associating a unique desired image range with one or more
output functions including:

[0106] 1. Network destinations
[0107] 2. Hard Copy Filming
[0108] 3. Long term storage image archive
[0109] 4. Exam Split
[0110] Image range prescription for output functions

include selections and parameters that can be adapted/
changed for the specific procedure being performed. These
selections and parameters are part of a predefined protocol
created by users to perform a desired procedure. As an
example, one representative set of network selections and
parameters could include and not be limited to:

[0111] 1. Scannable range as delineated by number of
images

[0112] 2. Grey Scale Presentation State (GSPS), or “Pre-
sentation State”, protocol

[0113] 3. Up to “N” destination network host/hosts
[0114] 4. Network transfer method
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[0115] Patient Monitoring displays time varying param-
eters of the patient being imaged in both graphical and
textual form. These may include one or more of the follow-
ing specific element definitions including:

[0116] 1. Vital sign, heart rate with EKG trace vs. time and
real-time textual heart rate readout.

[0117] 2. Vital sign, respiration rate trace vs. time and
real-time textual respiration rate readout.

[0118] Patient Orientation Prescription (Rx) allows users
to specity landmark location and desired patient orientation
before scanning. These selections and parameters can be
adapted/changed for the specific procedure being performed.
These selections and parameters are part of a predefined
protocol created by users to perform a desired procedure.

[0119] Common elements across diagnostic imaging
modalities include:

[0120]
[0121]

[0122] i. Modality Work List which provides users
access 1o an active patient list, associating patients
with procedure codes and scanning/imaging proto-
cols.

[0123] ii. Scanner specific utilities which could
include but not be limited to:

[0124]
[0125] 2. Scanner utilities

1. High Level Desktop Navigation

a. Access to other tools including

1. Daily scanner preparation activities

[0126] 3. Retrospective Image Reconstruction,
creating additional image sets from previously
acquired scan data.

[0127] 4. Scan Data and Reconstruction Manage-
ment, reserving specific scan data and recovery
from reconstruction errors.

[0128] 5. Protocol Management, reviewing, creat-
ing, and editing scanner/imaging protocols.

[0129] 6. Service tools, specialized software based
tools for servicing a scanning system.

[0130] 7. On-line educational and tutorial help
with scanner operation and control.

[0131] 8. Network access to the scanner’s manu-
facturer for remote service and educational help.

[0132] 9. Access to a detailed scanner error log.

[0133] iii. Image Management Browser and Applica-
tions, access to the patient image database on the
scanner. Access to a suite of Image Review/Process-
ing Applications that perform various operations on
patient images.

[0134] 2. Session Management provides users with the
ability to keep available, via a shortcut method, multiple
patient exams. Session Management allows users to easily
switch session contexts and multi-task different opera-
tions on multiple patient exams.

[0135] 3. Workflow Task Manager, provides users a visible
controllable set of tasks that also communicate task
status/completion within a scanner protocol. Users control
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scan tasks, image review/processing tasks, and auto-
mated-tasks. Scan tasks include selecting scans for pro-
cessing, copying/repeating scans, defining new scans,
re-ordering scans, and deleting scans. Image review/
processing tasks include selecting tasks for foreground
display, copying/repeating tasks, defining/adding new
tasks, re-ordering tasks, pausing/resuming tasks, and
deleting tasks. Automated tasks include image reconstruc-
tion, networking, hard copy filming, archiving, and exam
splitting. Automated tasks status can be viewed, paused/
resumed, new automated tasks defined/added, re-ordered,
and deleted.

[0136] 4. Graphical Prescription provides users with the
ability to prescribe subsequent scans and image review/
processing applications from any cross-reference image
in the scanner image database. Graphical prescription will
be available both prospectively and retrospectively.
Graphical prescription provides multiple user selectable
views including:

[0137] a. Individual Scan—Reconstruction views for
multiple prospective reconstructions.

[0138] b. Auto-Reformat view for prescription of
“direct” or automatic three-dimensional volume refor-
mats in coronal, sagital, and oblique planes.

[0139] c. Multiple additional views to associate an
image range with a specific application.

[0140] Diagnostic Imaging Simplified User Interface
Relationships to Imaging Chain

[0141] 1. The DISUI system typically includes, but does
not have to, two high definition LCD monitors. The left
monitor is dedicated to patient and protocol selection and
detailed Exam prescription (Rx). The right monitor is
dedicated to image review and processing. The DISUI
system is independent of monitor configuration and can
support 1 through “N” monitors.

[0142] 2. Users enter the system from a password pro-
tected HIPAA log in screen on the left monitor.

[0143] 3. Successful log in transitions users to a Modality
Work List (MWL) screen. Here users may update/refresh
the screen and then choose the appropriate patient for a
diagnostic imaging exam.

[0144] 4. Patient selection from MWL transitions users to
the top level View/Edit prescription (Rx) screen. At this
point, in the patient exam, users can either perform a
quality assurance review of the protocol details for the
selected procedure or detailed parameter edits. Dashboard
user interface elements tell the story of the exam. This
exam dashboard includes:

[0145] a. At A Glance/Quick Check parameters
[0146] b. Scan parameters

[0147] c. Timing parameters

[0148] d. Contrast Management Rx

[0149] e. Image Reconstruction and Image Review/
Processing Applications Prescription (Rx)

[0150] 1. Image reconstruction parameters

[0151] 2. Image Review/Processing Applications Rx
and parameters
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[0152] 3. Configurable display/review layouts
[0153] 4. Customizable view port definitions
[0154] 5. Application Auto-Launch

[0155] 6. Application controls

[0156] f. Image range prescription for output functions
including:

[0157] 1. Network
[0158] 2. Hard Copy Filming
[0159] 3. Long term storage image archive
[0160] 4. Exam Split
[0161] g. Patient Monitoring

[0162] h. Patient Orientation Prescription (Rx). Users
review the Rx and in 80 to 90% of all cases are satisfied
enough to “Confirm” the first scan series. In CT exams,
this is typically a “Scout” scan. CT Scout scans provide
images from which adjustments can be made to tune
scan series scannable volume/s for individual anatomi-
cal differences.

[0163] 5. The right monitor is dedicated to image review

and processing. It also is enabled with the knowledge of
a patient exam or session context. This allows users to
decouple prescription on the left monitor from image
review/processing on the right monitor. Users may choose
the patient exam/session context they wish to work on.
This enables “multi-patient exam/session multi-tasking”.
While the present patient is being prepped and perhaps
scanned by one technologist in the scan room, a second
technologist can be completing the image review/process-
ing for another perhaps previous patient. Users choose
their desired patient exam/session context and then have
full control over the image review/processing and auto-
tasks (reconstruction, networking, hard copy filming, and
exam split) associated with that patient exam/session.
This control includes pausing and resuming tasks, adding
tasks, and deleting tasks. It further includes full suites of
detailed controls tied to the image review/processing tasks
being performed. Users may choose, at this point in the
exam, to switch the exam/session context to the present
exam/session and review the scout images as they are
reconstructed and displayed on the right monitor.

[0164] 6. Both monitors provide users with desktop man-

agement capability. Desktop management allows users to
navigate at a high level to wholly different functional
areas including:

[0165] a. Modality Work List
[0166] b. Scanner specific utilities

[0167] c. Image Management Browser

[0168] 7. CT scanning protocols typically consist but are

not limited to at least two scan series with the first scan
series typically being a Scout scan series. With successful
completion of the Scout scan/s users typically progress to
the next scan series. On the left monitor is a Workflow
Task Manager that allows users to select the next scan
series in the overall patient procedure/protocol.
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[0169] 8. Selection of the next scan series from the work-
flow task manager transitions the left monitor to the
view/edit Rx screen containing the exam dashboard
uniquely defined for that scan series. The right monitor
automatically transitions to a special prescription function
screen called Graphical Prescription (Rx). Users may
make specific adjustments in Graphical Rx to tune the
scan acquisition for patient differences. In addition, dedi-
cated graphical views for other image processing appli-
cations are also provided to help users dial in their Rx for
individual patients. This graphical Rx activity occurs on
the right monitor. Users once again can choose to quickly
review the unique exam dashboard for this series on the
left monitor and then confirm the scan acquisition or edit
any or all parameters they desire to change. In 80-90% of
all cases, the exam dashboard Rx should be correct
requiring little or no editing beyond those graphical
adjustments made on the right monitor.

[0170] 9. Once a user confirms the next scan series, the
right monitor transitions to an image review/processing
presentation tuned specifically for this scan series.

[0171] 10. Image range prescription for output functions
including networking, hard copy filming, archiving, and
exam split are available to users in every reconstruction
for every scan series within a patient exam/session.

[0172] 11. Patient monitoring is available in Cardiac CT
studies and perhaps in others as well at every point in the
patient exam. Patient Monitoring displays time varying
parameters of the patient being imaged in both graphical
and textual form. These may include one or more of the
following specific element definitions including:

[0173] a. Vital sign, heart rate with EKG trace vs. time
and real-time textual heart rate readout.

[0174] b. Vital sign, respiration rate trace vs. time and
real-time textual respiration rate readout.

[0175] 12. Patient orientation can be reviewed/edited at
any point in the patient exam. Patient Orientation Pre-
scription (Rx) allows users to specify landmark location
and desired patient orientation before scanning. These
selections and parameters can be adapted/changed for the
specific procedure being performed. These selections and
parameters are part of a predefined protocol created by
users to perform a desired procedure

[0176] FIG. 1 illustrates a screen 10 of the DISUI where
a user may select a scan selector option 12, a patient
orientation option 14, a patient monitoring option 16, a scan
Rx 18, and a reconstructions and applications parameters
option 20. Additionally, screen 10 illustrates a Modality
Work List tab 22, a tools tab 24 and a patient tab 26

[0177] FIG. 2 illustrates a screen 30 of the DISUI with
four configurable viewports 32, a session manager option
34, and a controls option 36. Screen 30 also shows a
workflow manager tab 38 and a service tools tab 40.

[0178] FIG. 3 shows a dashboard 50 of the DISUT that tells
the story of the exam by setting forth the order of the
different procedures and their descriptions. Note an Add
button (A) and a Delete button (D) on bottom. In FIG. 3, the
first procedure a Scout scan is in process (IP), and the user
is able to pause the procedure. FIG. 3 also shows. a) At A
Glance/Quick Check parameters, b) Scan parameters, c¢)
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Timing parameters, d) Contrast Management Rx and e)
Image Acquisition parameters such as dose.

[0179] FIGS. 4a, 4b, and 4c (collectively called FIG. 4) is
a screen shot of the DISUI wherein FIG. 4a is the left, 45 is
the center and 4c is the right and is partially truncated on the
right side as explained below. Starting with 4a, there is a
current patient tab at the top. Beneath the current patient tab
is a scan protocol area with an example 4.2 Cardiac protocol
which includes a series of scans starting with a scout scan
and then a helical localizer scan, followed by an axial scan
with a timed bolus injection, and ending with a cardiac
helical scan with parameters SSSeg, 0.625 mm slice thick-
ness, and large SFOV (Scan Field of View). SSSeg stands
for “Snapshot Segment” which is a special Cardiac Helical
reconstruction algorithm. The algorithm is tuned to make
optimal images at certain heart rate ranges for example 60
beats per minute to 90 beats per minute. As patient heart rate
falls out of or exceeds a certain range we would recommend
a different reconstruction algorithm to better match up with
the patients real heart rate. The DISUI allows a user to repeat
the series, to select a new protocol, and to save the protocol.
The DISUI also includes a scan parameter area where the
user can perform a quick check as explained above, can view
scan parameters, timing parameters, select a contrast, add
bolus information, and comments/notes. Below the scan
parameter area is an optimize button, a SmartPrep button, a
Priority Reconstruction button, and a one more button. “One
More” is a shortcut prescription for 1 more scan beginning
at the Rx’d End Location and then persisting for 1 revolution
of the scanner gantry. So in a 40 mm scanner this button
would scan an additional 40 mm (1 revolution) and recon-
struct an image from this scan data. This is typically used to
cover the scenario where a scan was a little short and needed
to be lengthened to obtain proper patient coverage. Nearby
is an End Scan button and a display of parameters, such as
kV and mA for the x-ray tube voltage and amperage,
exposure time, thickness, helical pitch, SFOV (Scan Field of
View), auto voice, voice light, timer, DFOV (Displayed
Field of View), rotation speed, and interval. Auto-Voice is a
function that “plays” pre-recorded breathing instructions for
the patient during the exam. “Lights” are special iconified
lights in the scanner gantry that patients can see, the lights
have special icons that indicate “hold your breath” or
“breathe” this is provided for patients that are more visually
oriented than verbally oriented. Returning to the top of FIG.
4a, there is a patient position area that allows the user to
specify how the patient is positioned in the scanner, and to
add a scan number. There is also a localizer button. Below
the localizer button is a recon (i.e., reconstruction) param-
eters area that allows for exporting the parameters. Next to
the reconstruction parameter area is an auto reformat area
including options to export and save the auto reformat
parameters such as a different DFOV then as originally
displayed and any re-centering information both Right/Left
and Anterior/Posterior, both in mm.

[0180] Referring now to FIG. 45, at top is an EKG of
graph with buttons to pause and resume the scan. The screen
displays reconstruction type, matrix size, reconstruction
options, R to R interval, and Phase Increment. Buttons
include a Biopsy Rx button, a SmartPrep button, a Preview
button, and an Optimize button. Information displayed
include the number of images, a Ct dose weighted (CTDI/
w), a Dose Length Product (DLP), a dose, a projected DLP,
and an accumulated DLP. Nearby is a confirm scan button
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the user can press to confirm. There is a CardIQ tab a user
may select to access a CardIQ Function Analysis tool, which
is an application used to display cardiac CT images and
semi-automatically or manually calculate left ventricular
(LV) and right ventricular (RV) functional parameters. One
embodiment includes a lung VCAR tab were VCAR means
Volume computer-assisted reading. The application is opti-
mized to perform assessment of cardiac function using
multi-phase, multi-slice cardiac CT images. Toward the
right side of FIG. 44 is an area that displays the current
patient’s name, and the scan tasks, series number, and
statuses. Tasks may be added, deleted, paused, and closed.
There is also a list of “image processing tasks™ under the
banner of “Exam 23”. These are user selectable image
review/processing tasks that map to the left screen applica-
tion dashboard. So for example, the “Auto-Reformat™ task
maps to “Auto-Reformat” in the left screen dashboard.
These tasks or applications are Rx’d on the left and execute
and are user controlled on the right. Left Click selection of
a task in this list causes it to “come forward” and be
displayed to the user.

[0181] FIG. dc illustrates the screen displays six viewports
simultaneously. In addition to the four viewports shown in
FIG. 4 as Auto Film, Auto-Reformat Oblique, free review
viewport, Auto-Reformat Sagittal, there are two additional
viewports which are truncated in FIG. 4¢. The viewports
shown truncated are Auto-Reformat Axial and Auto-Refor-
mat Coronal.

[0182] FIG. 5 illustrates a screen shot showing a centrally
disposed main image section 100 wherein the user can select
an area of interest as illustrated. Above the main image
section 100, the patients name and ID number are displayed.
An exam manager button 102 when selected displays an
exam manager window 104 showing the exam number, the
patient names, and number of tasks for each exam. Exams
can be added, closed, and opened. Also displayed are tasks,
protocols, and states of the tasks. Tasks can be deleted,
paused, closed, and opened. On the right of FIG. 5 are a
plurality of images including a recon 1 (R1) of two which is
displayed with a drop down to move to the second recon. A
reference image can also be displayed such as the scout
image that was used to select recon 1. Note other images
include a Auto Reformat image Chest 1, an Analysis Cardiac
1Q image, an Analysis Application 2 image, and an Exam
Split Chest image. Each image can be selected to be dis-
played in main image section 100. FIG. 5 also illustrates
options to send the data over a network to particular Doctors
or other clinicians, or to another location. The data can be
archived or sent to film. In the film example, the user can
both select the particular printer to send to and the layout of
the images.

[0183] Exemplary embodiments are described above in
detail. The assemblies and methods are not limited to the
specific embodiments described herein, but rather, compo-
nents of each assembly and/or method may be utilized
independently and separately from other components
described herein.

[0184] 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 modifi-
cation within the spirit and scope of the claims.
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What is claimed is:

1. Apparatus comprising:
an imaging system with a user interface; and

a hospital radiological information system (RIS) coupled
to said imaging system such that said user interface
allows for bi-directional data transfer between said
imaging system and said RIS.

2. Apparatus in accordance with claim 1 wherein said user
interface receives from said RIS at least one of a lab value,
a patient location, and a patient history.

3. Apparatus in accordance with claim 1 wherein said user
interface receives from said RIS a lab value, a patient
location, and a patient history.

4. Apparatus in accordance with claim 1 wherein said user
interface enables a user to edit and group procedure codes
and said user interface communicates completion of the
editing and grouping to said RIS.

5. Apparatus in accordance with claim 1 wherein said user
interface enables a user to create and edit and select an
organ-based protocol.

6. Apparatus in accordance with claim 1 wherein said user
interface enables a user to select a patient from said RIS for
a diagnostic imaging (DI) exam.

7. Apparatus in accordance with claim 1 wherein said user
interface configured to receive at least one user annotation
and to store the received user annotation and measurements
and filters to provide a consistent presentation of images.

8. Apparatus in accordance with claim 7 wherein said user
interface configured to automatically start image processing
applications in a background when a user initiates an image
review.

9. Apparatus in accordance with claim 1 wherein said a
imaging system comprises a first imaging system in a first
modality, said apparatus comprises a second imaging system
in a second modality different from the first, said second
imaging system including the same user interface as said
first imaging system.

10. A method comprising installing a user interface on
multiple imaging systems of different imaging modalities.

11. A method in accordance with claim 10 wherein the
user interface allows for bi-directional data transfer between
an imaging system and a hospital radiological information
system (RIS) coupled to the imaging system.

12. A method in accordance with claim 11 wherein the
user interface provides for automation of manual contrast
timing procedures.

13. A method in accordance with claim 12 wherein the
user interface provides for retrospective prescriptions.

14. A method in accordance with claim 13 wherein the
user interface provides for graphical prescriptions.

15. A method in accordance with claim 14 wherein the
user interface provides for x-ray dose reduction functional-
ities.

16. A method in accordance with claim 15 wherein the
user interface provides a scanner interface for at least one of
a contrast management and a contrast injection.

17. A method in accordance with claim 10 wherein the
user interface prospectively sets at least one of a window, an
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algorithm, and a projection based upon an organ interroga-
tion system.

18. A method in accordance with claim 10 wherein the
user interface provides automated bolus timing.

19. A method in accordance with claim 18 wherein the
user interface prospectively sets at least one of a window, an
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algorithm, and a projection based upon an organ interroga-
tion system.

20. A method comprising prospectively setting at least
one of a window, an algorithm, and a projection based upon
an organ interrogation system.
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