Unifying Breast Imaging

Breast MR, ultrasound, and
2D/3D mammography images
working together for effective

diagnosis

Pat Montgomery I

In many aspects the world of medicine revolves around radiology.
Radiologists often discover the keys to unlock the puzzle and provide the
diagnosis critical to medical decisions and patient care. It only makes sense
then, to consider the quality of the tools used by radiologists, as one of the

most critical elements in medicine.
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From film to digital

Since Roentgen first discovered X-rays
in 1895, the advances in the radiology
imaging field have been dynamic. The
growth in the complexity of imaging
techniques, the addition of 3D technol-
ogies and the sheer number of imaging
procedures used in the diagnosis and
treatment of disease is a true testament
to the critical nature of this technol-
ogy. One of the key developments
along this timeline was the move from
imaging on film to the capture of digi-
tal images that could be displayed on
high quality monitors for review by the
radiologist. Thus began the on-going
journey to continuously develop new
methods to display these digital images
in a way that optimized the radiologist
experience and led to better results for
patient care.

It is hard to imagine radiology today
without digital imaging. But digital
imaging has also brought about its own
issues and challenges. In the film world,
when images from supporting modali-
ties were requested by the radiologist, it
was simply a matter of rearranging the
processed film images on a view box so
they could be compared side-by-side.
In the digital world that is not always as
easy, or even possible, as each set of
images often have their own very spe-
cific display specifications compelling
the radiologist to use multiple work-
stations, perhaps even across multiple
reading rooms, to view images aimed at
one final diagnosis. Placing images on
a view box also allowed the radiologist
to look at many images simultaneously
without being hindered by a lack of real
estate. When those same images are
displayed on digital monitors the radi-
ologists can often only see a portion
of the images at one time as they are
limited by the available screen space of
the monitors.
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An ultrasound of the breast is often utilized to help characterize mammographic abnormalities
and to assess blood flow with Color Doppler.

Breast imaging: an extra
challenge

The field of Breast Imaging has always
been one of the leading examples of
this challenging, disconnected reading
environment. Digital mammographic
images require the highest resolution
and brightest grayscale monitors for
review, while images from supporting
modalities such as PET, US, MRI or

NucMed require monitors that support
color display. The need to view these
supporting modalities is a common
occurrence in the daily workflow of the
Breast Imaging Radiologist as Breast
US and Breast MRI have always been a
part of the best practices for diagnostic
mammography.

Breast MRI can be

a key piece of the
determination of the
size of a breast cancer
or to scan the breast
tissue for additional
cancers that might not
have been seen on the
mammogram.



In 2012 the ACR Appropriateness
Criteria was updated to reflect support
for utilizing Breast US and Breast MRI
as a part of the screening mammog-
raphy best practices for patients in the
high risk population for breast cancer.
This change to the best practices is a
positive move for improving the breast
cancer detection rate and improving
patient survival, but it also brings more
focus onto the hindrance presented to
Breast Imaging Radiologists as a result
of lack of a color display that supports
viewing mammography images. It is
increasingly critical to provide ease of
access for these studies for the radiolo-
gist.

The rise of Digital Breast
Tomosynthesis

Breast Imaging Radiologists have been
dealing with the limitations of lack
of color and limited screen space
on a mammography approved display
monitor since the conversion from film
to digital imaging in the late 1990s.
Another new challenge was recently
added to their plate with the launch
of 3D Digital Breast Tomosynthesis.
The Breast Tomosynthesis exam
creates a 3-dimensional picture of the
breast by reconstructing multiple pro-
jection images taken over a limited
arc angle. The radiologist then scrolls
through individual “slices” of the breast

Comparing multiple prior screening exams is a critical piece of the review process.

Lack of color on a display monitor cer-
tified for mammography isn't the only
display hurdle faced by Breast Imaging
Radiologists. They are also often limited
by the real estate available on the moni-
tors. For example, comparing multiple
prior screening exams is a critical piece
of the review process.

tissue in order to improve visualization
of breast lesions, particularly in women
with dense breast tissue. Studies have
shown Breast Tomosynthesis can
increase cancer detection by 27% and
increase detection of invasive can-
cer by 40%"Y. It is also reported to
reduce unnecessary callbacks by up
to 40% @9 These results speak for
themselves as to the value of Breast
Tomosynthesis, but it doesnt come
without an impact to radiologist work-
flow. In addition to requiring multiple
reading stations in order to display
grayscale and color images, and the

challenge of limited screen space,
they are now also presented with the
need to scroll through 50-100 slices
of breast tissue for each of the 4 views
of a normal screening mammogram.

Regardless of these challenges, Breast
Imaging Radiologists are passionate
about detecting breast cancer at the
earliest stages and welcome any new
imaging technigues such as 3D Digital
Breast Tomosynthesis that allow them
to increase the detection rate and
improve the health of their patients.
It is important that the technology
used to display existing and new imag-
ing technologies keep pace and sup-
port the needs of the radiologists.
They may be the Sherlock Holmes of
medicine but they cant unlock the
puzzles without the right set of tools.

A unified workflow

Luckily there is a new day dawning
in the world of radiology and thanks
to the Barco Coronis Uniti™ display
system that day is bigger, brighter and
more colorful than could be imagined.
The Coronis Uniti's large 33" form fac-
tor and 12MP resolution, combined
with 1000 cd/m2 of brightness, is a
real game changer. Never before have
radiologists had a tool that provided this
much real estate with the image quality
that comes as a result of the 12MP dis-
play and the boost in brightness of the
Coronis Uniti. That in itself might seem
like a lot to deliver to the market, but
the Coronis Uniti doesn't stop there. It
provides users the ability to visualize
studies in grayscale as well as color.
Now THAT is the real game changer.

The Coronis Uniti is now allowing
radiologists to bring it all together on
one display. “One display. Any Image.”
may sound like just another market-
ing slogan but it is truly at the heart of
what is needed for an accurate, effi-
cient diagnosis from the radiologists
reviewing these exams. It has been
reported that 85% of radiologists today
utilize 3 or more displays in their nor-
mal workflow and 60% (84% in the US)
utilize a mix of color and grayscale
monitors?. To be able to unify this
workflow and bring all the images



of concern onto a single display is
key to improving workflow...and more
importantly, patient care. The fact that
the Coronis Uniti is able to deliver
this performance on a monitor that is
cleared by the FDA with intended uses
for digital mammography, including
Breast Tomosynthesis, is the most sig-
nificant aspect of this display monitor.

Dr. Alice Rim, Vice Chairman of
the Imaging Institute and Head of
Breast Imaging In the Department of
Diagnostic Radiology at The Cleveland
Clinic clearly sees the value of the
Uniti display. “The color capability of
the Uniti is a step in the right direction
for improved workflow and patient
care. The ability to display a mam-
mogram with an identified area of
concern on the same display as the
corresponding US and MR, certainly
improves our efficiency in delivering
an accurate diagnosis for our patients.”

The ability to display a mammogram
with an identified area of concern on
the same display as the corresponding
US and MR certainly improves our
efficiency in delivering an accurate
diagnosis for our patients.

Dr. Alice Rim

Image quality

We can talk about the lack of color
and the limited screen real estate as
being critical to radiologist workflow,
but 91% of radiologists feel that image
quality is the most important factor
when it comes to impacting their read-
ing performance®. The Coronis Uniti
supports this need in multiple ways.

The single 12MP display is a 12%
increase in pixels over the dual 5MP
displays that have been the accept-
ed norm for digital mammography.
The increased number of pixels along
with the unique Optical
Glass of the Coronis
Uniti allows radiologists
to visualize more details,
especially in dense breast
tissue. Additionally, the
Uniti  offers the high-
est luminance available
today on a digital mam-
mography monitor -
1000 cd/m? — and has
the ability for the user to
boost this luminance to
2000 cd/m? as needed.

The impact on image quality is directly
related to patient care as expressed by
Dr. Robin Shermis, Medical Director,
ProMedica Breast Care and member
of Toledo Radiological Associates,
"With the Coronis Uniti, we can catch
more ductal carcinoma in situ (DCIS)
lesions, indicating the earliest form of
potential breast cancer. The sooner
we can begin treatment, the better our
opportunity for a successful outcome”.

1x12 MP

12%

More pixels compared to
traditional dual SMP display set-ups



Screen real estate and field of
view

The thought that went into the design
of the Coronis Uniti field of view shows
the commitment to radiologist work-
flow as well as to the health of the
radiologist. 87% of radiologists experi-
ence physical discomfort when reading
images 4 The 33" diameter screen of
the Coronis Uniti eliminates the distrac-
tion of the center bezel present on the
dual 5MP displays and is designed to
mirror a human’s natural field of vision
to minimize head, neck and eye move-
ment.

The combination has a definite impact
on the physical stress of the radi-
ologist, and therefore on their per-
formance during the day. Dr. James
Ruiz, Radiologist and Breast Imaging
Specialist at Woman's Hospital in Baton
Rouge comments: “The combination
of the field of view and the luminance
is without a doubt reducing the stress
and fatigue | feel over the course of a
day or a reading session. The reduction
in eye fatigue is noticeable and there
is an overall increased level of reading
comfort due to the reduction in hand,
head and eye movement. The work-
flow focus the user gains as a result is
the key. It is human nature that when
we are less tired, we are smarter.”

The additional 20% screen real estate
that is a result of the 33" diameter
screen allows radiologists to be more
efficient and reduce the number of
clicks and panning needed to visualize
high resolution mammography images.
It is still sometimes necessary to zoom
or mag the mammogram images and/
or display them at the true 1.1 pixel
display to take advantage of the high
resolution at which they were acquired.

However, the frequency of these steps
is lessened and once they are displayed
at the larger size, less panning is needed
to visualize the entire breast. If even
3 or 4 clicks are eliminated on every
screening exam read in a day, the extra
real estate of the Coronis Uniti can
potentially save a radiologist hundreds
of clicks/day. This certainly adds up to
a time and physical effort savings at the
end of the day.

Color, color, color

The importance of including the capa-
bility for color display on the Coronis
Uniti cannot be emphasized enough. It
is the defining piece of this newest dis-
play. As mentioned earlier, it is the real
game changer for the workflow of the
radiologists, and therefore, for patient
care. Breast Imaging Radiologists and
the software vendors that provide the
reading workstations have been cre-
ative over the years in an attempt to
allow the reader access to color with-
out the effort to change reading sta-
tions.

The drawback was the need to utilize
the extended monitor of the worksta-
tion, often called the navigation head, to
display the color images. This required
the radiologist to manually move the
color images to the extended monitor
and lose the information presented on
the monitor, such as patient history.
The extended monitor is also smaller
than normal diagnostic monitors so the
ability to visualize these studies was not
optimum. This solution was only a par-
tial fix as there were color applications
which could not easily be placed on
the extended monitor, such as MR CAD.

With the Uniti color and grayscale com-
bination these workarounds and limita-
tions disappear. Radiologists can utilize
the Uniti to read ALL studies on ONE
display. A few years ago this was just a
dream. The reality of what the Coronis
Uniti has delivered is having an imme-
diate impact on radiologist workflow.
“The ability to view color and gray-
scale simultaneously saves me at least
30 minutes over the course of a day,
while reducing fatigue typically associ-
ated with moving color images back
and forth between extended monitors.”
Dr. Ruiz continues, “The color capabil-
ity of the Uniti provides us the ability
to efficiently integrate and support
the need for additional Breast MRl and
US studies in the screening environ-
ment. Providing these imaging tech-
niques for women in a high risk popu-
lation is paramount to our drive for the
earliest detection of breast cancer.”

The ability to display all images on one
display also improves operational effi-
ciency for the department. Stan Casteel,
Director of Imaging at Hamilton Health
Care System comments, “The Coronis
Uniti is a large part of our technol-
ogy excellence strategy to deliver bet-
ter patient care. Quality is number
one, with operational efficiency a close
second. Uniti is definitely most cost-
effective in that it is one display, versus
multiple displays. The simplicity and
universality of Uniti, of having the qual-
ity to read everything from mammo to
an extremity x-ray, improves our radi-
ologist productivity.”

Intuitive workflow features

Demonstrating another technology
leap, the Uniti display has workflow
features built into the display system.
Users have normally depended on the
modality or PACS vendors that supply
the reading stations to deliver the work-
flow tools. To be able to gain additional
tools by way of the display system is
certainly an added benefit.

Two such tools are SpotView™ and
SpotView Mag. SpotView allows the
user to boost the luminance in a user
defined region of interest while simul-
taneously dimming the surrounding
image. SpotView Mag can then be
applied to magnify the illuminated
region of interest by 2X.

Dr. James Ruiz is impressed with the
result. “The Uniti comes complete with
an Iimpressive software package that
allows users to specify color tempera-
ture (blue base or clear base from the
film world) with a simple click of the
multi function touch pad. The Coronis
Uniti software package also includes
two very impressive tools that have
quickly become part of my daily read-
ing routine — SpotView and SpotView
Mag.

These tools have positively impacted my
decision making speed when evaluat-
ing calcifications for possible call-backs
when reading screening mammograms.



SpotView focuses the light on areas of interest

SpotView can decrease errors of per-
ception and | have found it to be
helpful in maintaining my focus when
scanning patterns are made difficult
by distractions or eye fatigue. | have
found abnormalities using SpotView
even though | thought | had finished
searching a case.”

Support for 3D Digital Breast
Tomosynthesis

Being able to support and improve
the reading of 3D Digital Breast
Tomosynthesis studies appears to have
been a key driver in the design of the
Coronis Uniti as well. The Coronis Uniti
display includes RapidFrame™ technol-
ogy that allows the user to scroll or cine
through large sets of Tomosynthesis
slices without lag or blurring of the
image. Testing has shown a 10% higher
detection of micro calcifications while
scrolling tomosynthesis images as a
result of the RapidFrame technology®.

As the number of Tomosynthesis stud-
ies grows, this will certainly be a criti-
cal advantage for the radiologists AND
patients. Dr. James Ruiz reports, I can
detect the improvement when using
the Coronis Uniti to scroll through
Tomosynthesis slices and also when
using zoom or mag on mammography
images. If | read these same studies on
a workstation without the Coronis Uniti,
the difference in image quality and my
ability to clearly visualize the slices is
evident.”

Eliminating the divide

The large 33" form factor of the Uniti
allows one monitor to take the place
of the standard dual 5MP displays.
Eliminating the dividing bezel between
the two monitors is certainly less dis-
tracting to the eye as the radiologist is
comparing studies side-by-side. ‘I can
view multiple images simultaneously in
workflow fashion, without the distrac-
tion and discomfort of viewing several
monitors’, comments Robin Shermis,
MD, Medical Director, ProMedica
Breast Care and member of Toledo
Radiological Associates.

One monitor is also always better
than two when it comes to maintain-
ing the strict Quality Assurance and
Quiality Control requirements for digital
mammography. Shelly Weber, Quality
Control Lead at The Cleveland Clinic
Breast Center appreciates the reduction
in the sheer number of monitors for
conducting the routine Quality Testing.
"When you have as many display moni-
tors as we do at the Breast Center, the
need to test and certify one monitor
per station instead of two, is a definite
benefit to our workload.”

The old reading room

The new reading room



Use case

Perhaps looking at a common scenario
faced by Breast Imaging Radiologists is
the best way to emphasize the value of
the Coronis Uniti for delivering a unified
workflow and improving patient care.

Let us consider the case of a screening
mammogram on which the radiologist
visualizes an irregular mass with spicu-
lated margins. Perhaps this lesion is
visible on the 2D mammogram or on
one of the slices within the 3D Breast
Tomosynthesis study. Visualizing this
mass can be made easier with the high
resolution and luminance of the Uniti
and the use of the RapidFrame technol-
ogy to scroll the 3D slices. Following
any additional mammographic imaging,
the standard of care would likely then
be to recommend a Breast US of the
area of concern to further define the
lesion.

Lesion on
mammogram

Lesion in focus light
(SpotView Mag)

The US is utilized to evaluate shape and
margins of the lesion as well as to eval-
uate if the lesion is cystic or solid. The
use of Color Doppler on the US is criti-
cal to evaluate the speed and direction
of blood flow as malignant lesions may
stimulate the growth of abnormal blood
vessels. The use of color is one way to
evaluate the vascularization of the area,
and thus the potential for malignancy.
The ability to view the Color Doppler
US on the same display as the mammo-
gram greatly supports the radiologist in
the characterization of the lesion and
to define the next steps for the patient.
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Breast ultrasound and the use
of Color Doppler

Based on the results of the Breast US,
it may be determined that a Breast MR
is the best method to further refine the
diagnosis and to evaluate the breast tis-
sue for other cancers that may not have
been visible on the mammogram or US.
Providing a display system that gives the
radiologist the ability to view all of these
studies simultaneously on one high
resolution color monitor is the RIGHT
thing to do for improving patient care.

Breast MR for further evaluation
of breast tissue
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