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AI in Radiology — getting
used to the future

T

he emergence of Artificial
Intelligence in radiology is
proceeding at an astonishing
rate, with the number of
papers being published on some aspect or
another of the application of AI growing
at an exponential rate. In a very recent,
comprehensive review of AI in medicine,
(not just radiology) the authors point
out that although health care was slow to
adopt AI, the pace of implementation is
now accelerating at an impressive rate. In
2014, the acquisition of AI start-ups in
health care was about 600 million dollars.
In 2021, it is anticipated to reach 6.6 billion
dollars. (Ahmad Z, Rahim S, Zubair M
& Abdul-Ghafar J. Artificial intelligence
(AI) in medicine, current applications and
future role with special emphasis on its
potential and promise in pathology: present
and future impact, obstacles including
costs and acceptance among pathologists,
practical and philosophical considerations.
A comprehensive review. Diagn. Pathol. 2021
Mar 17; 16 (1): 24. doi: 10.1186/s13000-02101085-4)
Impressive though they are, the number
of research papers published on AI in
radiology and the amount of dollars spent
on the acquisition of AI start-ups are not
necessarily the most important measures
of the growing impact of AI in radiology.
A more relevant indicator of the impact of
AI in day-to-day radiology is its adoption
in the routine clinical workflow, and here
also there are clear signs that, increasingly
AI is finding a useful and even vital role
in helping hard-pressed radiologists in
arriving at diagnostic conclusions. It should
always be remembered that AI also has a
high potential in non-interpretive tasks,
such as automatic prioritisation of worklists.
However, the role of AI in interpretive
functions is the one that, naturally
enough attracts the most attention, with
the inevitable comparisons being drawn
regarding the relative performance of human
radiologist and AI-based systems. In several
areas, e.g. the reading of mammograms or
breast tomosynthesis examinations it looks
as though AI is just as good, if not better,
than humans, to the extent that serious
consideration is now being given to the
use of AI- based algorithms to replace the
“second reader” stipulated by European
breast imaging guidelines.
D I
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The crunch issue of AI looks likely to
remain that of legal responsibility. Who
will be held accountable for an action
resulting from an AI based decision?
Who will be responsible for an error
made through the use of an AI program?
No matter how much more accurate
AI tools are compared to their human
counterparts, the possibility that data
might be misinterpreted through false
positive and false negative findings
cannot be excluded. The question of legal
responsibility for AI-based decisions
is further complicated by other issues
such as processing of sensitive personal
information and data collection, consent,
transparency, data storage, etc. For
such reasons, it is likely that the human
element will remain an important factor
even as AI is steadily incorporated into
widespread practice.
In their review, Ahmad et al describe AI
in radiology as “already a success story”
which might seem a bit premature to
most radiologists but could be justified in
comparison with the relatively slower rate
of implementation of AI in other disciplines
such as pathology.
Ahmad et al. attribute the comparative
success of AI in radiology to the already
extensive digitalisation of the field,
pointing out that radiology converted to
digital images more than 25 years ago, so
it is well positioned now to deploy AI for
diagnostics.
While the already large degree of data
digitalisation in radiology is undoubtedly
a crucial factor in the feasibility of AI,
there is also a more prosaic, down-toearth reason for its likely future success.
Simply put, there aren’t enough human
radiologists available to meet the challenge
of steadily growing numbers of images
to be read. What’s worse, there are fewer
and fewer new medical graduates adopting
radiology as their specialization, not even
enough to replace the loss of radiologists
from the profession as experienced
radiologists retire.
The current embattled radiologist will have
no choice but to thankfully adopt AI as a
vital ally.
Better get used to the future n
3
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Medical exams like MRI scans can be challenging for many patients, especially children,
who are anxious or claustrophobic. Philips and Walt Disney are teaming up to test
the effects of custom-made animation, including specially-made Disney stories, within
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Automated AI algorithm
predicts cardiovascular
risk from routine CT
imaging
Coronary artery calcium is an
accurate predictor of cardiovascular
events. Although it is visible on all CT
scans of the chest, this information is
not routinely quantified as it requires
expertise, time, and specialized
equipment. In practice, even though
chest CT scans are fairly common,
calcium score CTs are not. A recently
published article describes a robust and

Representative output of a CT scan treated by the
algorithm showing outlined the system heart (blue
contours) and coronary calcium (orange contours).

time-efficient deep learning system
to automatically quantify coronary
calcium on routine cardiac-gated and
non-gated CT (Zeleznik R et al Deep
convolutional neural networks to predict
cardiovascular risk from computed
tomography. Nat Commun 2021; 12:
715. doi: 10.1038/s41467-021-209662.). The system automatically measures
coronary artery calcium from CT
scans to help physicians and patients
make more informed decisions about
cardiovascular prevention. The system
was validated using data from more
than 20,000 individuals.
“Coronary artery calcium information
could be available for almost every
patient who gets a chest CT scan, but it
isn’t quantified simply because it takes too
much time to do this for every patient,”
said Dr. H. Aerts. “We’ve developed an
algorithm that can identify high-risk
individuals in an automated manner.”
Lead author Dr. R Zeleznik
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developed the deep learning system to
automatically and accurately predict
cardiovascular events by scoring
coronary calcium. While the tool is
currently only for research purposes,
Zeleznik and co-authors have made
it open source and freely available
for anyone to use. “In theory, the deep
learning system does a lot of what a
human would do to quantify calcium,”
said Zeleznik. “Our paper shows that
it may be possible to do this in an
automated fashion.”
The team began by training the
deep learning system on data from the
Framingham Heart Study (FHS), the
long-term asymptomatic community
cohort study. Framingham participants
received dedicated calcium scoring CT
scans, which were manually scored by
expert human readers and used to train
the deep learning system. The deep
learning system was then applied to
three additional study cohorts, which
included heavy smokers having lung
cancer screening CT (NLST: National
Lung Screening Trial); patients with
stable chest pain having cardiac CT
(PROMISE: the Prospective Multicenter
Imaging Study for Evaluation of Chest
Pain), and patients with acute chest pain
having cardiac CT (ROMICAT-II: the
Rule Out Myocardial Infarction using
Computer Assisted Tomography trial).
Dr. U. Hoffmann, the principal
investigator of CT imaging in the FHS,
PROMISE and ROMICAT, emphasized
that one of the unique aspects of the
study is the inclusion of three National
Heart, Lung, and Blood Institute-funded
high-quality image and outcome trials
that strengthen the generalizability of
these results to clinical settings. The
automated calcium scores from the
deep learning system correlated highly
with the manual calcium scores from
human experts. The automated scores
also independently predicted who
would go on to have a major adverse
cardiovascular event such as a heart
attack.
The coronary artery calcium score
plays an important role in current
guidelines for who should take a statin
to prevent heart attacks. “This is an
opportunity for us to get additional value
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from these chest CTs using AI,” said
Dr. Michael Lu, “The coronary artery
calcium score can help patients and
physicians make informed, personalized
decisions about whether to take a statin. ”
doi: 10.1038/s41467-021-20966-2

CT colonography most
effective non-invasive
colorectal cancer
screening test

According to a recent article, CT
colonography (CTC) with 10 mm
threshold, most effectively identifies
advanced neoplasia (AN) — preserving
detection while decreasing unnecessary
colonoscopies (Pickhardt PJ et al. PPV
and Detection Rate of mt-sDNA, FIT,
and CT Colonography for Advanced
Neoplasia: A Hierarchical Bayesian MetaAnalysis of the Noninvasive Colorectal
Screening Tests AJR Am J Roentgenol;
2021. doi: 10.2214/AJR.20.25416)

The study found that CTC was
superior to multi-target stool-DNA
(mt-sDNA) and fecal immunochemical
test (FIT.
“CTC performed with a polyp size
threshold for colonoscopy referral set at
10 mm represents the most effective and
efficient non-invasive screening test for
colorectal cancer (CRC) prevention
and detection,” clarified first author
Dr. PJ. Pickhardt. Because the
relative performance characteristics
of available noninvasive tests had
not yet been adequately compared,
Pickhardt’s team systematically
searched the literature and identified
published screening studies of which
10 described mt-sDNA, 27 CTC, and
88 FIT. These trials involved 25132,
33 4932, and 2 355,958 asymptomatic

5
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adults, respectively. To determine
test-positivity rates (TPR) leading to
optical colonoscopy (OC), as well as
the positive predictive value (PPV) and
detection rate (DR) for both advanced
neoplasis (AN) and colorectal cancer
(CRC), meta-analysis was carried
out with hierarchical Bayesian
modeling, in accordance with
Cochrane Collaboration and PRISMA
guidelines.
The results showed that prevention
of CRC through screening detection
of advanced neoplasia AN was
optimal with CTC, followed by mtsDNA, and lowest with FIT due
to the differing test positive rates
(TPR) and positive predictive values
(PPV). Acknowledging that each
CRC screening option has relative
advantages and disadvantages that
should be carefully considered and
tailored to the individual, the authors
of the article concluded that “in the
end, the ‘best’ test may be the one that
the patient is willing to undergo.”
doi: 10.2214/AJR.20.25416.

AI-derived COVID19 severity score
integrating CT images
Owkin, a French-American startup
venture specializing on AI and federated
learning in medical research, has been
focusing its COVID-19 research efforts
on aspects of the pandemic that still
require much public health attention,
despite the arrival of effective vaccines.
One result of these efforts is the
AI-Severity Score, a machine learning
model trained on multimodal data
sets that include CT scans of the lungs
(Lassau N et al Integrating deep learning
CT-scan model, biological and clinical

variables to predict severity of COVID19 patients. Commun. 2021; 7; 12:634.
doi: 10.1038/s41467-020-20657-4)
To create the severity score, the team
collected 58 clinical and biological
parameters and chest CT scan data
from 1003 coronavirus-infected
patients in two French hospitals. They
then trained a deep learning model
based on CT scans to predict severity.
In addition to the deep learning
model, a multimodal AI-severity score
that included 5 clinical and biological
parameters (age, sex, oxygenation,
urea, platelet) was then constructed.
Neural network analysis of CT-scans
brings unique prognostic information.
It is correlated with other markers
of severity (oxygenation, LDH, and
CRP) explaining the measurable but
limited 0.03 increase of AUC obtained
when adding CT-scan information to
clinical variables. The team showed
that when comparing the AI-severity
score with 11 existing severity scores,
there was a significantly improved
prognostic performance. The new
AI severity score is “plug and play”
and able to predict the severity of
a patient’s disease prognosis with a
performance that exceeds all other
currently published score benchmarks.
The team consider that their
AI-severity score could rapidly become
a reference scoring approach.
Owkin specializes in AI and
Federated Learning for medical
research. Its multidisciplinary team of
100 people have expertise in the analysis
of real-world data and experience
leveraging advanced machine learning
technologies on multimodal cohorts.
doi: 10.1038/s41467-020-20657-4

Lung ultrasound score
helps predict COVID-19
patient outcomes
Lung ultrasound, long considered
a simple method for diagnosing lung
disease, can also help predict the
clinical progression of severe COVID19 patients, according to a recent
study conducted at the University
of São Paulo’s Medical School (de
Alencar JCG, et al. Lung ultrasound
score predicts outcomes in COVID-19
patients admitted to the emergency
department. Ann Intensive Care. 2021

6
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Jan 11;11(1):6. doi: 10.1186/s13613020-00799-w). The researchers
applied an ultrasound examination
protocol covering 12 lung regions in
180 COVID-19
The study subjects were patients
diagnosed by RT-PCR and admitted
to hospital between March and May

Brazilian researchers found that the higher the lung
ultrasound score the greater the risk of ICU admission,
intubation and death. Image courtesy of Julio Alencar

2020, The median age of the subjects
was 60, and more than half (58%)
were male.
The
scoring
methodology,
known as the LUS protocol, entailed
examining 12 lung regions in the
anterior, lateral, and posterior
aspects of the chest wall on both
sides. Each region was evaluated
by its aeration pattern, with scores
ranging from zero to 3 points
according to the worst pattern
observed. The final score was the
sum of points in all 12 regions,
ranging from zero to 36. The results
showed that patients scoring 14-16
were most likely to require ICU
care, and a fatal outcome was most
likely for those with scores above 20.
Lead author Dr. H.P. Souza
said ”We found lung ultrasound to
be a good predictor of the need for
intensive care with endotracheal
intubation and the risk of death for
COVID-19 patients admitted to the
emergency room. It can be a simple,
cheap way to estimate the prognosis
for patients infected by the virus,”.
“Point-of-care lung ultrasound is
extremely important in the pandemic.
It can be performed at the bedside by
ER staff who don’t need to be as highly
trained to interpret the images as they
do in the case of a chest CT scan, for
example,” said Dr. JCG de Alencar,
first author of the article.
doi: 10.1186/s13613-020-00799-w.
MARCH 2021
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Clinical trial shows that use of MRI
targeted bipopsy in prostate cancer
more accurate than current standard
Phase III clinical trial of men with a clinical suspicion
of prostate cancer finds MRI with targeted biopsies to be
more accurate at diagnosis and less intrusive than current
standard

MRI with targeted biopsy is an appealing alternative to
systematic 12-core transrectal ultrasonography (TRUS) biopsy
for prostate cancer diagnosis, but has yet to be widely adopted.
The results of a recent Phase III randomized clinical trial have
shown that when it comes to detecting clinically significant
prostate cancer, MR with targeted biopsies (MRI-TBx) matches
the current standard and brings a multitude of advantages
(Klotz L et al. Comparison of Multiparametric Magnetic
Resonance Imaging-Targeted Biopsy With Systematic Transrectal
Ultrasonography Biopsy for Biopsy-Naive Men at Risk for Prostate
Cancer: A Phase 3 Randomized Clinical Trial. JAMA Oncol.
2021;e207589. doi: 10.1001/jamaoncol.2020.7589). The results of
the PRostate Evaluation for Clinically Important Disease: MRI
vs Standard Evaluation Procedures (PRECISE) study will help to
make prostate cancer diagnosis more accurate and less invasive.
PRECISE included 453 participants at Canadian academic
cancer centres who were either assigned to receive MRI imaging
followed by MRI-TBx of suspicious areas (identified by MRI), or
the current standard of care of a systematic 12-core transrectal
ultrasound-guided (TRUS) biopsy (TRUS-Bx).
The key findings of the study were:
• MRI with targeted biopsy found five per cent more clinically
significant prostate cancers compared to those receiving
systematic TRUS-Bx biopsies, conclusively demonstrating the
method can at least match the performance of the current
standard of care
• Compared to standard TRUS-Bx, the MRI-TBx were
found to be better in identifying clinically significant cancers.
• More than a third of patients in the MRI arm of the trial
avoided biopsies altogether following negative imaging results.
Those individuals received a follow-up MRI after two years
• Those who did have biopsies in the MRI arm had
significantly fewer samples taken when compared to systematic
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TRUS-Bx, resulting in less pain and discomfort for patients.
Moreover, the MRI arm had a decreased adverse event profile,
including less hematuria and incontinence.
• There is a major unmet need for a test that identifies
clinically significant prostate cancer while avoiding
overdiagnosing clinically insignificant cancers. Use of MRI
reduced the unnecessary diagnosis of slow growing, clinically
insignificant prostate cancers by 55 per cent.
These findings show decisively that MRI together with
targeted biopsies offer patients a less invasive procedure, the
chance to avoid a biopsy altogether and can help avoid the overtreatment of clinically insignificant prostate cancer — while
detecting a higher rate of clinically significant cancers.
“My colleagues and I are thrilled about these results that show,
without a doubt, that imaging and targeted biopsies are the future
of prostate cancer diagnosis. We can catch more of the cancers we
should be treating, avoid unnecessary treatment at the same time
and improve the quality of life for our patients.” said Dr. Laurence
Klotz, Chair of Prostate Cancer Research at Sunnybrook Health
Sciences Centre and lead author of the study. “We thank the study
participants and our funders for their support and look forward to
continuing our efforts to have this technology used more widely.”
“I congratulate Dr. Klotz and the PRECISE team on this truly
impactful research which will change clinical care and make a
difference for men with prostate cancer,” said Dr. Christine Williams,
Deputy Director and Head, Clinical Translation at the Ontario
Institute for Cancer Research. “It is a great example of how, with our
partners, we are moving research innovations to the clinic to improve
the lives of patients and treat cancer with improved precision.”
“These practice-changing results will have a significant and
positive impact on the roughly 64 Canadians who are diagnosed
with prostate cancer every day. Thanks to the efforts of Dr.
Klotz and his team, patients will undergo fewer biopsies and for
some of them, they will be spared from unnecessary biopsies and
treatments altogether,” said Dr. Stuart Edmonds, Executive Vice
President, Mission, Research and Advocacy at the Canadian
Cancer Society. “We are proud to support this research, which
will help people with prostate cancer live longer, fuller lives.”
doi: 10.1001/jamaoncol.2020.7589

Impact of patient-reported symptom
information on lumbar spine MRI
Interpretation
Patient-reported symptom information from a brief
questionnaire can be correlated with MRI findings to
distinguish presumptive pain generators from incidental
abnormalities
A recent article showed that in lumbar spine MRI, presumptive pain generators diagnosed using symptom information from brief electronic questionnaires showed almost
perfect agreement with pain generators diagnosed using
symptom information from direct patient interviews (Balza
R et al Impact of Patient-Reported Symptom Information on
Agreement in the MRI Diagnosis of Presumptive Lumbar Spine
Pain Generator AJR Am J Roentgenol.. 2021 doi: 10.2214/
AJR.20.25210
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Radiologists’ agreement with reference diagnoses for presumptive pain generator type, level, and side on lumbar
spine MRI was almost perfect when knowing symptoms (κ=0.820.90), versus fair-moderate without symptom
information (κ=0.28-0.51) (p < .001). Interreading agreement was almost perfect with symptoms (κ=0.82-0.90),
versus moderate without symptoms (κ=0.42-0.56) (p < .001).
Image American Roentgen Ray Society (ARRS), American Journal of Roentgenology (AJR)

“Using patient-reported symptom
information from a questionnaire, radiologists interpreting lumbar spine MRI
converged on diagnoses of presumptive
pain generators and distinguished these
from incidental abnormalities,” wrote Dr.
R Balza of the department of radiology at
Massachusetts General Hospital.
Between February and June 2019,
Balza and colleagues recruited 120
participants (70 men, 50 women;
median age 64) from patients referred for
lumbar spine injections; the participants
completed
electronic
symptom
questionnaires before injections. Six
radiologists diagnosed pain generators
in three research arms:
1. MRI studies reviewed with symptom
information from questionnaires;
2. MRI studies reviewed without
symptom information;
3. MRI reports.
According to the Massachusetts
General Hospital researchers’ results:
“Radiologists’ agreement with reference
diagnoses for presumptive pain generator
type, level, and side on lumbar spine MRI
was almost perfect when knowing symptoms (κ=0.82-0.90), versus fair-moderate
without symptom information (κ=0.280.51) (p <.001). Interreading agreement
was almost perfect with symptoms (κ =
0.82-0.90), versus moderate without symptoms (κ=0.42-0.56) (p <.001).”
Diagnostic certainty levels were highest for radiologists performing injection,
significantly higher for MRI review with
symptom information versus without
symptom information, the authors of this
AJR article added.
doi: 10.2214/AJR.20.25210
8

fMRI analysis shows
changes in brain activity
of babies could lead to
rehabilitation for injured
brains
Following birth, infants must immediately process and rapidly adapt to the
array of unknown sensory experiences
associated with their new ex-utero environment. However, although it is known
that unimodal stimuli induce activity in the corresponding primary sensory cortices of the newborn brain, it is
unclear how multimodal stimuli are processed and integrated across modalities.
Researchers from King’s College London
have, for the first time, mapped the intracerebral processing which underlies auditory-sensorimotor classical conditioning
in a group of 13 neonates. (Dall’Orso S
et al. Cortical Processing of Multimodal
Sensory Learning in Human Neonates
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Cereb Cortex 2021 Feb; 31:1827. doi:
10.1093/cercor/bhaa340).
Using advanced MRI scanning techniques and robotics, the researchers found
that a baby’s brain activity can be changed
through these associations, shedding new
light on the possibility of rehabilitating
babies with injured brains and promoting
the development of life-long skills such as
speech, language and movement.
Lead researcher, Dr Tomoki Arichi
said it is the first time ithat t has been
shown that the brain activity of babies can
be altered through associative learning —
and in particular, brain responses become
associated with particular stimuli, in this
case, sound.
A total of 24 infants were studied by
exposing them to a sound of a jingling
bell for six seconds, coupled with a gentle
movement induced by a custom-made
3D printed robot strapped to their right
hand.
During this time, the resulting brain
activity was measured using functional
MRI (fMRI). After 20 minutes of learning
the association between the two types of
stimuli, the babies then just heard the
sound on its own. The resulting brain
activity was compared to that seen before
the period of learning.
Dr Arichi said thatnot only do the
results provide new information about
what is happening inside the normal
baby brain when it is learning, but
also have implications for the injured
brain.
If a baby was not capable of processing movement, or movement is not
associated with normal activity inside
the brain (such as might be the case in
a baby with cerebral palsy), clinicians
could then be able to induce that activity through the learning an association
with sound, and using the sound simulation to try and amplify and rehabilitate
their movement.
“Our findings raise the possibility of
trying to do something to help with that
through targeted stimulation and learning
associations,” Dr Arichi said.
“It is possible to induce activity inside
the part of the brain that normally processes movement, for instance, just by
using a single sound. This could be used
in conjunction with rehabilitation or to
try and help guide brain development
early in life.”
doi: 10.1093/cercor/bhaa340
MARCH 2021

MRI
Philips and Disney join forces to improve
children’s MRI experience
Philips and Walt Disney have announced they are teaming up higher patient throughput and predictability, so significantly
to test the effects of custom-made animation, including specially- reducing the need for retakes and rescans.
made Disney stories, within Philips Ambient Experience,
The collaboration brings together Philips’ vast clinical
a solution that integrates architecture, design and enabling knowledge and expertise combined with a deep understanding
technologies, such as dynamic lighting, video projections and of patient needs with Disney’s masterful storytelling. It will
sound, to allow patients and staff to personalize their environment allow children to select Disney content featuring their favourite
to create a relaxing atmosphere. Philips’ clinical research project character to help provide them with a sense of familiarity, control
will begin summer 2021 in six hospitals across Europe and the and comfort. From joining Aladdin and Jasmine on a magical
results of the pilot project will be completed later this year. It is carpet ride to gently swinging through city skyscrapers with
the first time Disney has collaborated as part of a clinical research Spiderman, each story is specially designed to calm and support
project of this kind.
the child through their experience.
Philips will investigate how Philips Ambient Experience —
“A visit to the hospital can be quite intimidating for people, and
using a series of animated stories, including some of Disney’s especially children, where a more patient-friendly, patient-centric
most beloved characters — can improve the patient and clinician environment could help improve the patient experience and help
experience during pediatric
drive first-time-right imaging
MRI procedures. Philips
for improved outcomes,”
Ambient Experience will
said Kees Wesdorp, Chief
render six pieces of original,
Business Leader of Precision
stylised Disney animation –
Diagnosis at Philips. “With
created specially by Disney
this pilot study, we will
animators for use in hospitals
investigate the impact of
with clinical guidance from
Philips Ambient Experience
Philips – intended to reduce
including Disney’s specially
fear and anxiety often felt by a
developed
themes
to
child in the MRI process. The
empower children with a
Disney animation features
positive experience to help
characters like Mickey Mouse, Philips will partner with European hospitals to conduct a clinical research pilot them throughout the medical
Ariel, Marvel’s Avengers, Star program that aims to help reduce fear and anxiety to improve children’s patient procedure. Philips has always
Wars’ Yoda and others, coming experience during MRI exams
taken a human-centric
together in a diagnostic setting The study will explore the effects and use of animated stories and characters, approach to healthcare.
for the first time. The goal of including Disney favorites, as part of Philips Ambient Experience solution
Together, we can make a real
the research pilot is to help
difference for thousands of
alleviate children’s anxiety, create bonds and improve the staff’s young patients going through medical procedures each day.”
ability to carry out their tasks in MRI scanning rooms across six
“I have seen first-hand that MRI scans can be intimidating for
leading European hospitals.
children, and I like how focused Philips is on the patient experience,”
Medical exams like MRI scans can be challenging for many said Jan Koeppen, President, the Walt Disney Company, EMEA.
patients, especially children, who are anxious or claustrophobic. “At Disney, we look forward to complementing Philips’ MRI
Philips Ambient Experience — with 2,000 installations worldwide experience with our stories and characters. We are excited to see
— helps manage these challenges by creating an engaging, multi- the results of the clinical research and to quantify the impact our
sensorial imaging environment that is welcoming and relaxing. characters can have in this environment.”
Patients can personalize the room’s lighting, video, and sound
In a recent study carried out by the New Economics
by selecting a theme of their choice. This gives them a feeling Foundation, it was identified that, in addition to creating a positive
of empowerment and control over the procedure and provides experience, the well-known Disney characters help build trust for
a positive focus on the ambient theme. Ambient Experience children in anxious circumstances. The research also identifies
Patient In-bore Connect helps them relax, follow directions, and that, through the power of Disney’s storytelling and characters, it
minimize motion once they are in the scanner using video content can inspire and create positive feelings, experiences and memories
aligned with the MRI procedure to provide information and helping children and young people to cope where and when they
guidance to the patient during scanning as well as information need it most.
about scan duration. This becomes increasingly important for
younger pediatric patients undergoing MR scans who need to PHILIPS
remain still to help reduce the need for repeat scans. Philips AMSTERDAM, THE NETHERLANDS
Ambient Experience is proven to help improve efficiency with www.philips.com
MARCH 2021
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B RE AS T TECHNOLOGY UPDATES
New benchmark for breast AI
At the recent virtual European Congress of Radiology2021
meeting, ScreenPoint Medical, Europe’s leading developer
of AI systems for breast care announced the introduction of
Transpara powered by FusionAI, an improved and enhanced
version of the company’s Transpara 1.6 software.
FusionAI is a new platform which sets the standard
for breast AI supported by clinical evidence. The system
involves a fusion of knowledge: pathology, clinical imaging,
X-ray physics and the latest deep learning techniques, all
of which have been uniquely combined by the scientists at
ScreenPoint Medical in collaboration with the company’s
clinical partners.
Transpara has been in use in over 20 countries around
the world for several years and the latest clinical studies
reveal major new benefits for radiologists and patients —
in up to 35% of interval cancer cases the software detected
lesions on earlier mammograms. The software also helps
reduce workload for increasingly pressured radiologists.
Up to 70% of exams can now
be confidently labelled as
normal. Overall, Transpara
has been shown to match the
performance of specialist
breast radiologists in both
2D and 3D studies.
In addition, Transpara
with FusionAI is up to 28%
more accurate than previous
versions, helping to detect
more cancers and earlier.
Professor
Nico
Karssemeijer, the CEO of Netherlands-based ScreenPoint
Medical said: “Transpara powered by FusionAI takes deep
learning artificial intelligence for 2D and 3D mammography
to a whole new level opening up new possibilities for decision
support, single reading, workload reduction and personalised
screening. We are now able to bring new features to the
market faster than before, giving radiologists a wider range of
options to implement breast AI. Thus, Transpara powered by
FusionAI is setting the new benchmark for breast AI backed
up by clinical evidence,” As before, Transpara remains multivendor, easily working with a wide range of proprietary
mammography systems without any loss in performance.
Transpara 1.7.0 is CE marked. Transpara 1.6.0 is FDA
cleared.
Many of Transpara’s users and clinical collaborators
across Europe who have evaluated the product testify:
The Netherlands

Dr Ritse Mann, radiologist, UMC Radboud: “Transpara
is like having a colleague providing a second opinion, I use it
routinely for clinical mammography when in doubt”.
Alex Wanders, research collaborator and radiologist:
“Transpara can give the screening radiologist a wake-up

10
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call to review a mammogram again. As a result, incorrect
decisions can be reduced”.
Sweden

Hakan Gustafsson, AI coordinator for Region
Östergötland: “We plan to clinically evaluate the performance
of Transpara in a large prospective study. The overall aim of
the study is to evaluate if Transpara can increase the quality
of breast cancer screening in Östergötland County and at the
same time reduce the workload of the breast radiologists”.

Germany

Professor Sylvia H Heywang-Köbrunner, Head of the
Referenzzentrum Mammographie Munich: “Transpara may
allow discriminating studies, which require more attention
and selection of those, which may be handled with single
reading for example. It may thus contribute significantly
to both risk-adapted screening and optimum assignment of
resources”.
France

Dr
Jerraya,
Associate
Radiologist, of Artois Radiologie:
“Transpara can help us identify
very likely normal mammograms
in large screening volumes that
may not need a second reading.
It allows faster reading, and could
reduce the time and costs of
second reading”.

Spain

Dr. Alvarez Benito, Hospital Universitario Reina Sofia,
Cordoba, Spain: “From the studies we carried out with
Transpara, the conclusion was that it could help safely
reduce screening workload. This could really help to
address the radiology workforce issues that are faced in
many countries”.

FURTHER READING
1. Lång, K., Hofvind, S., Rodríguez-Ruiz, A. et al. Can artificial intelligence
reduce the interval cancer rate in mammography screening?. Eur Radiol (2021).
https://doi.org/10.1007/s00330-021-07686-3, A. Wanders, W. J. Mees, N.
Janssen, A. Rodriguez-Ruiz, I. Sechopoulos, N. Karssemeijer, C. J. van Rooden,
R. M. Mann. The Potential of AI for Improving Early Detection in Breast Cancer
Screening to Reduce Interval Cancer Rates. Publication under review.
2. S Romero Martín, J. Luis Raya Povedano, E. Elías Cabot, A. Gubern-Merida,
A. Rodríguez-Ruiz, M. Álvarez Benito. Using autonomous AI to reduce the
workload of breast cancer screening with breast tomosynthesis: a retrospective
validation. Presented at RSNA 2020.
3. Rodriguez-Ruiz A, Krupinski E, Mordang J, Schilling K, Heywang-Kobrunner
S, Sechopoulos I, Mann R. Detection of breast cancer using mammography:
Impact of an Artificial Intelligence support system. Radiology 2019; 290 (2),
305-314,
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3D Breast Ultrasound Imaging on
SuperSonic MACH Systems
Advancement can enable greater certainty for healthcare providers and
better outcomes for patients
Hologic has announced the
ultrasound imaging further
availability in Europe of 3D
enhances the diagnostic accuracy
ultrasound imaging on the
and confidence offered by the
company’s SuperSonic MACH
SuperSonic MACH systems,
30 and 20 ultrasound systems.
improving workflow and efficacy
This innovation gives clinicians
for breast radiologists and
access
to
high-resolution
sonographers across the breast
B-mode and ShearWave PLUS
care continuum”.
elastography
3D
volumes,
“As the leader in breast
providing additional insights
imaging, we strive daily to deliver
and
enhancing
diagnostic
superior health care solutions
certainty.
that meet the unique and everThe premium SuperSonic
changing needs of our customers,”
MACH ultrasound systems
said Jennifer Meade, Hologic’s
leverage exclusive UltraFast
Division President, Breast and
imaging technology, providing
Skeletal Health Solutions. “By
an image capture capacity of up The SuperSonic Mach 30 ultrasound system with exceptional continuing to heavily invest in
to 20,000 frames per second, image quality and innovative modes is designed to help our growing ultrasound portfolio,
increase diagnostic confidence for breast imagers.
which ensures smooth images Innovative features help improve diagnostic accuracy: high we’re delivering on that promise.
with reduced speckle and specificity with exceptional B-mode image quality (SonicPure); In less than a year, we’ve brought
improved lesion conspicuity. ShearWaveTM Elastography (SWE) visualizes, analyzes, and two new ultrasound systems
Additionally, with ShearWave quantifies tissue stiffness in real-time (ShearWave PLUS); to market through accelerated
PLUS elastography, radiologists Enhanced visualization of blood flow – sensitive, subtle innovation,
providing
our
blood flow detection; Real time imaging mode that allows
can evaluate real-time tissue simultaneously display morphologic, (B-mode images), customers with an array of
stiffness in 2D and 3D, while stiffness (SWE) and blood flow information (Angio PLUS) targeted solutions designed to
Angio PLUS imaging enables all in the same image on the screen for more confidence in optimize ultrasound imaging and
TM
microvascular flow assessment. diagnosis (TriV technology); enhanced visibility for needle enhance the patient experience.”
placement during biopsy (Needle PLUS)
Both imaging modes come
The SuperSonic MACH 30
together in TriVu imaging,
and 20 systems are part of a
allowing morphology, tissue stiffness and blood growing portfolio of ultrasound solutions resulting
flow to be analyzed in real time in the same image. from Hologic’s acquisition of the SuperSonic Imagine,
In addition, the systems’ control panels feature the company, a pioneer in the field of ultrasound imaging.
SonicPad touchpad. This makes the user experience SuperSonic Imagine offers superior technology,
more intuitive and helps streamline workflow by helping Hologic achieve better clinical outcomes for
reducing user movement and overall examination time. breast cancer patients, as well as those with prostate
The additional diagnostic details provided by 3D and liver disease.
imaging may assist clinicians in the workup of difficult
Samir Parikh, Hologic’s Global Vice President, Research
lesions, including in patients with dense breast tissue. & Development commented, “Our commitment at Hologic
Furthermore, pairing 3D imaging with the system’s is to impact positively the patient’s pathway at each step
ShearWave PLUS elastography may contribute to along the healthcare continuum. We are very systematic
more accurate tumor size estimation and clear margin about how we make our investments and how we determine
definition in pre-operative settings. In addition, it may our strategic priorities but we always keep in mind the
play a role in monitoring and evaluating breast cancer impact not just for the patient but also for the clinician, the
patients during and after neoadjuvant chemotherapy.
workflow and the healthcare system as a whole.
“Ultrasound has become an increasingly important
tool for breast cancer diagnosis, helping clinicians
assess anatomical structures and breast lesions HOLOGIC
without any radiation exposure,” said Jan Verstreken, MARLBOROUGH, MA, USA
Hologic’s Group President, International. “3D breast www.hologic.com
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BR E AS T IMAGING NEWS
Worldwide incidence
of breast cancer now
greater than that of
lung cancer
Cancer ranks as a leading cause of death
in every country in the world. Now, for
the first time, breast cancer is the most
commonly diagnosed cancer in women,
overtaking lung cancer, according to a
recent report from the American Cancer
Society (ACS) and the International
Agency for Research on Cancer (IARC)
(Sung H, et al. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence
and Mortality Worldwide for 36 Cancers
in 185 Countries. CA: A Cancer Journal
for Clinicians. doi: 10.3322/caac.21660).
Data show that 1 in 5 men and women
worldwide develop cancer during their
lifetime, and 1 in 8 men and 1 in 11 women
die from the disease.
Female breast cancer was the most
commonly diagnosed cancer, with an
estimated 2.3 million new cases (11.7%),
followed by lung (11.4%), colorectal
(10.0%), prostate (7.3%), and stomach
(5.6%) cancers.
The incidence of breast cancer is
increasing in countries where rates of breast
cancer have been historically low. “Dramatic
changes in lifestyle and built environment
have had an impact on the prevalence of
breast cancer risk factors such as excess
body weight, physical inactivity, alcohol
consumption, postponement of childbearing,
fewer childbirths, and less breastfeeding,” the
authors noted. “The increasing prevalence
of these factors associated with social and
economic transition results in a convergence
toward the risk factor profile of transitioned
countries and is narrowing international
gaps in the breast cancer morbidity.”
Death rates of breast cancer among
women in transitioning countries were
even higher compared with the rates
among women in transitioned countries
“As the poor outcome in these countries is
largely attributable to late-stage presentation,
efforts to promote early detection, followed
by timely and appropriate treatment, are
urgently needed through the implementation
of evidence-based and resource-stratified
guidelines,” said Dr. Hyuna Sung, lead
author of the report.
12

As for mortality, data show that lung
cancer remained the leading cause of cancer
death with an estimated 1.8 million deaths
(18%), followed by colorectal (9.4%), liver
(8.3%), stomach (7.7%), and female breast
(6.9%) cancers. With about two-thirds of
lung cancer deaths worldwide attributable
to smoking, the disease could be largely
prevented through effective tobacco control
policies and regulations.
The authors warn that the growing
rate of incidence could overwhelm health
care systems, if left uncontrolled. Efforts
to build a sustainable infrastructure for the
dissemination of proven cancer prevention
measures and the provision of cancer care
in transitioning countries are critical for
global cancer control.
doi: 10.3322/caac.21660

DWI biomarker could
avoid 30% of biopsies in
breast MRI
MRI is recognized as an accurate technique for detecting and classifying tumors
in breast tissue, but can sometimes give
rise to false positives, thus requiring biopsy
For the first time, a research team from
MedUni Vienna has now confirmed a
threshold value for non-invasive imaging
biomarker which could be used to minimise the number of unnecessary biopsies
(Clauser P et al. Diffusion-weighted Imaging
Allows for Downgrading MR BI-RADS 4
Lesions in Contrast-enhanced MRI of the
Breast to Avoid Unnecessary Biopsy Clin
Cancer Res. 2021 Jan 14. doi: 10.1158/10780432.CCR-20-303).
The biomarker is the Apparent
Diffusion Coefficient (ADC) calculated
by Diffusion Weighted Imaging (DWI)
in MRI. DWI can easily be incorporated
into short standard MRI scans and could
reduce the biopsy rate following MRI scans
by 30%.
Due to tissue changes that resemble
breast cancer on the MRI, in one or two
women out of ten there is a false positive.
In such cases, a biopsy must then be taken,
causing considerable physical and emotional
stress, as well as generating additional costs.
The recently published study conducted by
a multi-centre and multi-national working
group led by MedUni Vienna has now
D I
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shown that a particular threshold value of
the ADC determined in diffusion-weighted
imaging (DWI), can indicate whether or
not it is necessary to take a biopsy from
the suspected lesion. In future, this could
avoid one third of unnecessary biopsies
following MRI. The recent study was based
on the integration of the DWI technique in
a conventional MRI protocol.
Dr. Paola Clauser, lead author of the
study, explained: “DWI enables us to
characterise lesions much better. We have
now shown that we do not need to take
biopsies from breast tumors, if the threshold
value (ADC) is equal to or greater than 1.5 x
10-3 mm2/s.” DWI only takes a maximum of
three extra minutes but improves diagnosis
considerably. Principal investigator Dr.
Pascal Baltzer explained: “The multicenter
study enabled us to establish this threshold
value as an objective, standardised biomarker.
It can be used anywhere, since it is largely
independent of the equipment used, the
experience of the radiologist, the measuring
time or the measuring technique.” DWI is
now well established in other areas such as
in the diagnosis of stroke and is becoming
increasingly popular in cancer diagnostics.
Every radiological facility is therefore able
to carry it out. Baltzer explains: “Our finding
can be used immediately for diagnostic
purposes. It does not require a special centre every registered radiology department would
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be able to use it straightaway.”
Research group leader Dr. Thomas
Helbich, commented: “This finding is
the culmination of more than a decade of
research work. We established, researched,
refined and evaluated the technique inhouse, and have published countless studies
relating to it. However, it was only in this
project that we succeeded in clearly validating and establishing the threshold value. Our
next goal is to improve the standard we have
now established, thereby potentially reducing biopsies even further. doi: 10.1158/10780432.CCR-20-3037

Proposed screening
guidelines for older
survivors of
breast cancer

A U.S.A. panel of experts has developed
the first mammography guidelines
for older survivors of breast cancer,
providing a framework for discussions
between survivors and their physicians
on the pros and cons of screening in
survivors’ later years (Freedman RA et al.
Individualizing Surveillance Mammography
for Older Patients After Treatment for EarlyStage Breast Cancer: Multidisciplinary Expert
Panel and International Society of Geriatric
Oncology Consensus Statement. JAMA Oncol.
2021 doi: 10.1001/jamaoncol.2020.7582).

The published guidelines, recommend
discontinuing routine mammograms for
survivors with a life expectancy under five
years; considering stopping screening for
those with a 5-10 year life expectancy;
and continuing mammography for those
whose life expectancy is greater than 10
years. “The standard recommendation for
mammography in breast cancer survivors
of all ages has been annual screening. There
has been little guidance on how to tailor
screening for older survivors - what role
life expectancy, risk of recurrence, patient
preferences, or the trade-offs associated with
mammography should play,” said Dr. R.
Freedman of the Dana-Farber Cancer
Institute
To formulate the new guidelines,
Freedman recruited an 18-member
panel of patients in addition to breast
cancer primary care, geriatrics, radiology,
survivorship, and nursing experts from
MARCH 2021

around the country to review the scientific
literature on the risk of in-breast cancer
among older breast cancer survivors,
taking into account the subtype of cancer,
the treatment patients received, their age,
and health status. The group conducted a
parallel review of research on the benefits
and downsides of mammography.
Reassuringly, the literature review
confirmed that most older breast cancer
survivors had a low risk for breast cancer
in either breast - particularly for those who
had been treated with hormone-blocking
therapy for hormone receptor-positive
tumors. The panel estimated the risk for
older survivors of developing cancer in the
breast over a 10-year period and organized
their results by cancer type and treatment.
This review of mammography studies
found that although the benefits of
screening in older women are not well
defined, research suggests mammography
offers little-to-modest clinical benefit for
many older women. The main downsides
of mammography were false-positives
anxiety associated with diagnostic testing,
and overtreatment.
Because of the low risk that older
survivors will develop a cancer in their
breast, the lengthy time needed for the
small benefits of mammography to
be realized, and the persistence of the
negative effects of mammography, the
new guidelines recommend discontinuing
mammography for breast cancer survivors
age 75 or older whose life expectancy is

under five years. This holds even for those
with a history of higher-risk tumors such
as triple-negative or ERBB2-positive. The
guidelines call for consideration of stopping
mammography when life expectancy is
five to 10 years and continuing annual
or biennial mammography when life
expectancy exceeds 10 years. For women
age 85 and older, whose life expectancy
D I
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is often under five years, the guidelines
recommend ceasing mammography unless
an individual is in extraordinary health
and has a strong preference to continue
testing. Freedman emphasized that the
new guidelines should serve as a starting
point for older survivors of breast cancer in
conversations with their physician.
doi: 10.1001/jamaoncol.2020.7582

New PET marker
identifies breast cancer
patients unlikely to
benefit from hormone
therapy
Over 70% of patients with breast cancer
have hormone receptor-positive disease,
characterized as being estrogen receptorpositive (ER+), progesterone-receptorpositive (PgR+), or both. ER positivity
has significant prognostic value and is a
main predictor of sensitivity to endocrine
therapy (ET). However, up to 50% of ER+
breast cancers do not respond to ET. There
is thus an unmet clinical need to develop
more precise predictive biomarkers. A
recently published paper showed that the
measurement by PET imaging of the uptake
of a newly developed progestin analog PET
ligand (known as FFNP) before and after an
estradiol challenge is closely associated with
the patient’s response to subsequent estradiol
therapy (Dehdashti F et al. Association of
PET-based estradiol-challenge test for breast
cancer progesterone receptors with response
to endocrine therapy. Nat Commun. 2021;12:
733. doi: 10.1038/s41467-020-20814)
“If breast cancer in a patient is estrogen
receptor-positive, hormone therapy is usually
recommended even though it is known that
it will only work for slightly more than
half the patients,” said lead author Dr. F
Dehdashti, “When hormone therapy works,
it’s typically quite effective, and it has milder
side effects than some other therapies, which
is why oncologists and patients want to try
it first. But we need to narrow down who is
likely to benefit, and until now there really
hasn’t been a reliable test to accomplish that.”
Approximately four out of five breast
cancers are ER positive, i.e. where the
tumor grows in response to natural
occurring estrogen. Hormone therapy is
13

designed to stop this effect of estrogen on the tumor. Aromatase
inhibitors prevent the body from making estrogen and are usually
the first treatment chosen for hormone therapy.
It has long been suspected that the difference between women
who respond to
hormone therapy
and those who
don’t is a result of
the functionality
of the ER. If the
ER is present but
is non-functional,
then targeting it by
hormone therapy is
PET scan of a woman with breast cancer. In a small
unlikely be effective.
study, researchers at Washington University School of
The researchers
Medicine in St. Louis found that only women whose
tumors responded to estrogen challenge benefited set about measuring
from hormone therapy. Image courtesy F Dehdashti
the functionality of
estrogen receptors
using the well-known phenomenon that when estrogen receptors are
stimulated, there is an increase in the number of progesterone receptors
(PR) expressed on the cell surface. To measure PR expression, the
group designed a PET-imaging ligand FFNP which binds to PR.
To test the approach, the researchers recruited 43
postmenopausal women with ER -positive breast cancer. Most
(86%) had metastatic disease, while 14% had locally advanced or
locally recurrent disease. The women underwent a PET scan using
FFNP, followed by three doses of estrogen over a 24-hour period,
and then a second PET scan a day after the estrogen challenge.
For 28 women, the FFNP-PET signal considerably increased
after estrogen challenge, indicating that their estrogen receptors
were functional. The remaining 15 women showed little or no
change in PR expression after estrogen challenge.
All women then underwent hormone therapy as recommended
by their oncologists. The disease state of all 15 women whose
tumors had not responded to estrogen challenge worsened within
six months. Of the 28 women whose tumors had responded to the
estrogen challenge, 13 remained stable and 15 improved.
“The goal of hormone therapy is to control or improve disease, so if the
therapy is likely to be ineffective, it should not be given to a patient,” said
Dehdashti, “We observed 100% agreement between the response to estrogen
challenge and the response to hormone therapy, even though the participants
were on a variety of treatment regimens. This method should work for any
therapy that depends on a functional estrogen receptor, and it could provide
valuable information to oncologists deciding how best to treat their patients.”
doi: 10.1038/s41467-020-20814

Study confirms superiority of
tomosynthesis over screening
mammography in invasive cancer
detection

Screening with digital breast tomosynthesis (DBT) has been
shown to improve breast cancer detection and recall rates compared
to those obtained by digital mammography (DM). However,
the impact of DBT on patient survival has not been established.
False-negative (FN) screening examinations can be a surrogate for
14
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long-term outcomes, such as breast cancer morbidity and mortality. A
recently published study investigated the rates of false negatives with
and without DBT (Durand MA et al. False-Negative Rates of Breast
Cancer Screening with and without Digital Breast Tomosynthesis.
Radiology. 2021; 298:296. doi: 10.1148/radiol.2020202858.
In the new study, Dr. Durand and colleagues looked at more
than 380,000 screening examinations to compare the performance
of DBT and digital mammography. Among the performance
metrics they assessed were the rates of false negative screening
examinations, or cancers detected within a year of a normal
mammogram, sometimes known as interval cancers. Since such
cancers tend to be more aggressive than screen-detected cancers,
a reduction in their numbers could be considered a surrogate for
longer-term screening outcomes such as advanced disease or death.
Analysis showed that screening with DBT improved sensitivity
and specificity for breast cancer and identified more invasive
cancers with fewer nodal or distant metastases.
“Our results build on past studies that have shown that DBT
improves performance outcomes for breast cancer screening,” Dr.
Durand said. “With DBT, we show we are detecting more invasive
cancers, but they are cancers with favorable prognostic criteria,
which means these patients would have more treatment options.”

Images show symptomatic false-negative cancer in a 73-year-old black woman who presented with
a palpable abnormality 64 days after negative screening mammography. (a) Negative screening left
digital breast tomosynthesis (DBT) mammogram. (b) Diagnostic DBT mammogram shows a new
palpable mass (arrow). (c) Spot-compression DBT mammogram enables confirmation of mass
(arrow). (d) Ultrasound (US) image shows hypoechoic mass with angular margins. Subsequent
US-guided biopsy revealed estrogen receptor- and progesterone receptor-positive and hEGFR
2-negative invasive ductal carcinoma.. Image RSNA

Screening with DBT demonstrated a trend toward lower
rates for overall false negatives and symptomatic false
negatives, or those that present with a symptom like pain,
discharge or a lump.
The results also showed advantages for DBT in imaging
women with mammographically dense breasts, Recall rates were
significantly lower in both heterogeneously and extremely dense
breasts in the DBT group compared to digital mammography.
The study results add to a growing body of literature supporting DBT
for regular breast cancer screening. Its superior cancer detection translates
to fewer recalls and fewer additional imaging exams being needed.
doi. 10.1148/radiol.2020202858

E U R O P E

MARCH 2021

BREAST IMAGING NEWS

New suspicious lesions on breast
MRI in neoadjuvant therapy
New suspicious findings occurred in 5.5% of breast
MRI examinations performed to monitor response to
neoadjuvant therapy; none of these new lesions were
malignant

Contrast-enhanced axial T1-weighted fat-saturated image from baseline
MRI before initiation of neoadjuvant therapy shows irregular mass
(arrow) in upper inner right breast corresponding to biopsy-proven
carcinoma. B, Contrast-enhanced axial T1-weighted fat-saturated image
from follow-up MRI performed 3 months after initiation of neoadjuvant
therapy shows decrease in size of right breast cancer (arrow). C,
Contrast-enhanced axial T1-weighted fat-saturated image 3 months
after initiation of neoadjuvant therapy shows new mass (arrow) in
upper outer left breast that was assessed as BI-RADS 4. Pathologic
examination from MRI-guided core biopsy of new suspicious mass
revealed benign usual ductal hyperplasia. No atypia or malignancy
was identified. Image credit American Roentgen Ray Society (ARRS),
American Journal of Roentgenology (AJR)

examination determined malignant outcomes, whereas
benignity was established by pathologic examination,
follow-up imaging, or both. A total of 419 breast
MRI examinations in 297 women (mean patient
age, 45 years; range, 32-65 years) were performed
to assess response to neoadjuvant treatment. After
exclusions, 23 MRI examinations (5.5%) with new
suspicious findings distinct from the site of known
malignancy comprised the final study cohort. Of these
23 lesions, 13 new suspicious findings (56.5%) were
contralateral to the known malignancy, nine (39.1%)
were ipsilateral, and one (4.3%) involved the bilateral
breasts. Lesion types included mass (16, 69.6%),
nonmass enhancement (5, 21.7%), and focus (2, 8.7%).
Noting that, currently, there are no guidelines for
the management of new suspicious imaging findings
identified on MRI during the course of neoadjuvant
systemic breast cancer treatment, the authors
commented that “results in this small cohort suggest
that these new findings are highly likely to be benign,
particularly in the setting of response to therapy, which
may potentially obviate biopsies in these patients in
the future. However larger studies across different
facilities are needed to confirm whether biopsy may
be safely averted in this scenario.”
doi: 10.2214/AJR.20.22979

According to a recent report, new suspicious
findings occurred in 5.5% of breast MRI
examinations That were carried out to monitor
response to neoadjuvant therapy. None of these new
lesions were malignant (Eckstein DA et al. Frequency
and Outcomes of New Suspicious Lesions on Breast
MRI in the Setting of Neoadjuvant Therapy AJR Am
J Roentgenol.. 2021 Mar; 2; 16(3) : 633- doi: 10.2214/
AJR.20.22979)
“Our findings suggest that new lesions that arise in
the setting of neoadjuvant therapy are highly unlikely
to represent a new site of malignancy, particularly if the
index malignancy shows treatment response” wrote Dr.
Donna A. Eckstein and colleagues in the department of
radiology and biomedical imaging at the University of
California, San Francisco, CA USA.
The researchers’ retrospective review pinpointed
all breast MRI examinations performed to assess
response to neoadjuvant therapy between 2010 and
2018. Cases with new suspicious lesions assessed as
BI-RADS 4 or 5 and found after the initiation of
neoadjuvant treatment were included. Meanwhile,
exclusion criteria were cases with no pretreatment
MRI, cases in which the suspicious lesion was
present on the baseline MRI but remained suspicious,
and cases with insufficient follow-up. Pathologic
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Impact of Breast Density on
Breast Cancer Risk Stratification
By Dr. S Destounis
INTRODUCTION

Breast cancer is the most common cancer diagnosis in
US women. With over 40,000 women dying of the disease
in 2019 [1], breast cancer is the second leading cause of
death after lung cancer. While screening mammography
has demonstrated its value in breast cancer detection by
decreasing mortality from the disease by up to 30% [2-6],
the fact remains that one in eight women will still be
diagnosed with breast cancer [1]. For those women, the
risk of death remains uncertain.
Mammography remains the gold standard for breast
cancer detection but does have limitations. One wellknown limitation of the technology is the imaging
of dense breast tissue [7]. The highest categories of
mammographic breast density (MBD) are reported to
confer increased relative risks of developing breast cancer
by 4- to 6-fold compared to the lowest MBD categories, or
2-fold compared to the population average breast density
[8]. In addition, high breast density can be responsible
for a masking effect in mammography, due to the similar
X-ray attenuation properties of dense tissue and breast
tumors, both appearing white on a mammogram. Results
from large scale studies and screening populations have
suggested that up to 50% of cancers may be missed by
mammography in women whose breasts are in the
highest density categories [9]. Such women are six-fold
more likely of being diagnosed with an interval cancer
compared to those in the lowest two density categories
[9]. For these reasons, MBD has become an important
consideration in the screening for breast cancer.
Research related to breast density and cancer risk dates
back to 1976, when Wolfe et al. published a seminal
study showing a stepwise increase in the risk of breast
cancer development risk in women with varying breast
parenchymal patterns [10]. Wolfe divided the breast
patterns into four categories, with the lowest being
composed mainly of fat (BIRADS correlate, category
A - mostly fatty), and the most extreme category being
composed mainly of tissue that hides any ducts and with
almost no fat (BIRADS correlate category D - extremely
dense). This early study found that the most extreme
The Author
Dr. Stamatia Destounis,
Elizabeth Wende Breast Care, LLC.,
170 Sawgrass Drive, Rochester, NY 14620, USA
Email : sdestounis@ewbc.com.
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category had a 37 - fold increased chance of developing
breast cancer than the lowest, most fatty category.
Similar research followed Wolfe’s initial publication, and
while the results were not able to be precisely replicated,
research did continue to find a correlation between
increased breast density and breast cancer risk [11-15].
Despite this, the implication of having dense breasts was
not widely acknowledged by medical professionals, nor
were women themselves aware of breast density. In the
United States this changed when grassroots advocacy
groups pushed for women to be informed of their
breast density and the resulting implications, leading
to legislation being adopted which mandated that the
density of a woman’s breasts should be reported to her in
the mammography report after a screening mammogram
[16]. The goal of the legislation was to bring awareness
to the increased risks associated with having dense
breast tissue, so allowing women to make informed
decisions about their own healthcare, to understand
the risk of dense breast tissue and to consider seeking
supplemental screening. Because of the risk associated
with increased breast density, MBD has been viewed to
have clinical utility for identifying women at increased
risk of developing breast cancer and/or having a breast
cancer missed. These women can thus benefit from
supplemental screening, risk assessment, and potentially
preventative therapies. Identifying women with dense
breasts is of prime importance to provide them optimal
screening outcomes.
RISK ASSESSMENT MODELS

Risk assessment through use of a suitable risk assessment
model is the primary method of identifying women at
increased risk. There are two main types of risk assessment:
the chances of developing breast cancer over a given
timespan, including the lifetime; and the chances of there
being a mutation in a known high-risk gene such as BRCA
1 or BRCA 2. Most available models utilize traditional risk
factors such as first-degree and second-degree relatives
on the maternal and paternal side; also, hormonal, and
reproductive factors such as menopausal status, age at
menses, use of hormone replacement therapy, and age at
first pregnancy. What started as early investigation with
these models for research purposes has recently become
commonplace in many clinical settings as providers seek
to identify high-risk women.
The earliest models for risk stratification used basic and
obvious markers for higher risk in women such as family
history of breast cancer, meaning a genetic predisposition,
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and the chance of having a strong genetic marker like BRCA1
or BRCA2. A variety of models exist, such as the Gail model,
the Breast Cancer Surveillance Consortium (BCSC) model,
the Claus model, and the Tyrer-Cuzick (TC) model, and all
incorporate a variety of risk factors to determine a woman’s
risk. The choice of which model to use is not standardized and
is based on the purpose of the risk assessment. The models all
perform differently depending on the patient population being
assessed. Most recently, several models were updated to include
breast density in the risk calculation, in an effort to improve
risk assessment and thus identification of those at high risk.

density on the Gail model, but added a further aspect to the
study by comparing various calculations of breast density:
absolute dense area, percent dense area, percent dense
volume and absolute dense area. The study found that all
four measures of density strengthened the risk prediction
by a significant factor (P < 0.003) relative to the model
including only traditional risk factors.
FUTURE OF DEEP LEARNING AND AUTOMATED
INTELLIGENCE

Deep learning models have been developed in various aspects
of breast imaging, including in cancer risk assessment. While
INCLUSION OF BREAST DENSITY IN RISK ASSESSMENT
the models that are currently being utilized in clinical practice
A literature review by Vilmun and colleagues showed that, have been well validated, limitations still exist. Yala et al.
overall, the inclusion of breast density has the potential retrospectively assessed a hybrid deep learning model that
to improve breast cancer risk prediction models [17]. The incorporates both mammographic features and traditional
review evaluated eleven eligible studies and investigated risk factors from screening mammograms [24]. The authors
the overall impact of adding breast density to breast hypothesized that there is subtle, yet informative information
cancer risk models. Four studies included in the review contained within the mammogram images that while not
discernible by the human eye,
modified the Gail model,
could be utilized by a deep
four modified the Tyrer“... the inclusion of breast density has the
learning model to further improve
Cuzick model, and five
potential to improve breast cancer risk
risk assessment. The hybrid deep
studies developed new
learning model was found to
models. Several methods
prediction models...”
be significantly more accurate
were used to measure
than the TC model (0.70 vs 0.62,
breast density, including
visual, semi- and fully automated methods. Eleven studies respectively). The model was better at identifying high-risk
reported discriminatory accuracy and one study reported cohorts, categorizing a greater percentage of patients with
calibration. Seven studies found a statistically significantly cancer in the top risk decile, compared with the original TC
increased discriminatory accuracy when including density model. Utilizing the mammography images themselves is
in the model. The increase in AUC ranged from 0.03 to where we will see further development of risk assessment.
0.14. Four studies did not report on statistical significance, For example, a publication by Dembrower and colleagues
but reported an increased AUC ranging from 0.01 to 0.06. described the use of deep learning with convolutional neural
The study authors determined from the review that the networks to determine individual breast cancer risk scores
discriminatory accuracy remains limited on an individual based on mammogram images [25]. The output of the
level, and that most breast cancer risk models yield poor model was the DL risk score, which reflects the likelihood of
developing breast cancer based on a single mammographic
to fair discrimination. Further evaluation is still needed.
Brentnall et al. showed that adding mammographic density image. Results found that the area of dense breast at
to the classic risk factors in the Tyrer–Cuzick (TC) model mammography was higher among women diagnosed with
improves risk stratification [18, 19]. Similarly, a prospective breast cancer than in those without a breast cancer diagnosis,
study showed that the addition of mammographic density to along with older age at mammography and percentage density
the TC or Gail model added accuracy to the risk assessment at mammography, with a high association for breast cancer.
[20]. Work with the BCSC model has similarly provided The study authors report that the performance of their model
validation to adding breast density to the risk calculation trained on mammography images was better than that of
[21]. Lee et al. retrospectively compared the traditional Gail density-based models. These promising findings support the
model to modified versions of the model to include breast proposition that an all-inclusive approach to risk prediction
density and genetic variants for 24,161 women undergoing is imperative to best identify those at risk of the development
screening in Singapore [22]. The study compared the risk of breast cancer. Further development and training of risk
scores of women when only traditional risk factors were models is needed, across institutions and geographic locations.
input, compared to the level of risk once breast density and
BMI were added into the model. The authors found that, CONCLUSIONS
when breast density and BMI were added to the model, MBD has been proven to be an important risk factor for breast
increased breast density amplified the risk of breast cancer cancer. Utilization of density in risk assessment provides a
two- to four- fold compared to less dense breasts. The more accurate method for assessing a woman’s risk of breast
addition of breast density increased the AUC of the risk cancer, guiding more informed decision-making, including
prediction model by 3%, showing improved performance. personalized screening with supplemental screening tools,
Similarly, Keller et al. [23] investigated the effect of breast as well as potential prevention strategies.
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“... promising findings support the
proposition that an all-inclusive approach
to risk prediction is imperative to best
identify those at risk of the development of
breast cancer. ...”

BOOK REVIEW
MRI Physics: Tech to Tech Explanations
By Stephen J. Powers

Pub By Wiley -Blackwell 2021 260 pages $37.50
Technologists must have a solid
understanding of the physics
behind Magnetic Resonance
Imaging (MRI), including safety,
the hows and whys of the quantum
physics of the MR phenomenon,
and how to competently operate
MRI scanners. Generating the
highest quality images of the
human body involves thorough
knowledge of scanner hardware,
pulse sequences, image contrast,
geometric parameters, and tissue
suppression techniques.
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MRI Physics: Tech to Tech Explanations is
designed to help student MRI technologists
and radiotherapists preparing for Advanced
MRI certification examinations to better
understand difficult concepts and topics in
a quick and easy manner.
Written by a highly experienced technologist,
this useful guide provides clear and readerfriendly coverage of what every MR
Technologist needs to know. Topics include
safety considerations associated with the
magnetic field and RF, pulse sequences,
artifacts, MRI math, the much-feared
gradients, and I.V. contrast.
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The effect on interval cancer rates of the use
of an AI-based algorithm in mammography
Screening mammography in women of appropriate age is widely accepted as
an important strategy in the continuing reduction of the overall mortality of
breast cancer, which is nevertheless still one of the most common cancers
in women. A constant effort in screening mammography is focused, not
only on increasing sensitivity, but also on reducing the numbers of interval
cancers, i.e. those breast cancers which are detected symptomatically in the
interval after a negative finding during the screening mammography exam.
There are more and more reports of the benefits of the application of
artificial intelligence-derived algorithms for the detection of breast lesions.
Dr Axel Gräwingholt
Email:
A recent publication from a prominent German regional breast cancer
axel.graewingholt@t-online.de
screening center described a retrospective study of the potential impact
of one such AI-algorithm on the rate of interval cancers [1]. We wanted to
find out more about the issue of interval cancers in general and the use
of AI algorithms in particular, so we spoke to Dr. A Gräwingholt, head of breast radiology at the
Paderborn regional breast cancer screening center in Paderborn, Germany.

Q

Before we get into your study of the impact of AI-algorithms
on interval cancer rates, please remind us of the current status
and practice of organized screening mammography in Germany.
Under the current guidelines in Germany, women aged 50 - 69
years are invited for screening every two years. To facilitate this
there is a large network of a total of 89 regional screening centers
spread throughout the country. Our regional screening center
in Paderborn in the west of Germany serves a total population
of about 85000 women but to minimise the distance that the
women need to travel to receive their examination we actually
have four screening sub-units in our catchment area. Women are
invited to the facility closest to their home via a central invitation
system which proposes a date and time. No-shows are re-invited
after four weeks. Approximately 60 % of women accept their
invitation, a level that is in the upper tertile of the nationwide
acceptance rates. In our unit, typically we see 12 000 to 15 000
women each year, although the attendance figure for 2020 dipped
temporarily: in April last year our center was closed for a month
because of COVID 19 lock-down measures. However we have
now caught up with the back-log and are back on track with
women being re-invited for screening 22 - 26 months after their
prior examination.
We are quite proud of the fact that, once women have had their
first appointment, very few decide subsequently to drop out of
the screening program. Of the few women who do drop out,
the principal reasons are a wish to get the results at once and
an unwillingness to wait for the double reading to be carried
out. Before reaching the age criteria for the screening program,
some women were used to having their gynecologist-requested
mammogram followed immediately by supplemental screening
such as ultrasound and are disappointed that the more general
screening workflow does not permit this.
MARCH 2021
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Q

How is your center equipped for screening and what is the
typical workflow?

We have two Senographe Essential mammography/tomosynthesis
devices from GE Healthcare. In regard to work-flow, breast
screening in Germany is carried out according to European
guidelines under which an average risk of breast cancer appropriate
for the age group is assumed. At present, there are no formalised
recommendations in the European guidelines for supplemental
screening because the evidence is considered as still not clear
enough, although other factors, such as manpower and financial
resource requirements or the still-unresolved issue of overdiagnosis may also play a role in this. Nevertheless, women who
carry gene mutations associated with an increased predisposition
for breast cancer are in practice offered more intensified screening
at special centers. Since we’re talking about supplemental screening,
it’s worth mentioning the fairly recent DENSE trial. The results of
this trial were interesting in that they showed some benefit in
increased cancer detection and decreased interval cancers for
women in a screening program with high breast density who
were then offered supplemental MRI. However for me a more
interesting approach is to find a way to stratify women into
different risk groups based not only on breast density but also on
a range of objective measurements and then implement whatever
modalities are appropriate and necessary to detect any cancers.
There are promising AI products already developed and available
for such risk stratification – I think this will be the future basis of
more personalized screening strategies.

Q

What about the performance statistics of your screening center?

We have a cancer detection rate of around 6/1000 and a recall
rate of approximately 3%, both of which are within the ranges
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specified by the European Guidelines. Caution should always be
used when making detailed comparison of screening performances
from center to center since the policy in each area can vary quite
substantially. For example, in our region we actually have quite
a large number of gynecologists who refer women for regular
mammograms before the age of 50. Thus, it is likely that many
cancers are detected before the age at which the screening program
starts. It is reasonable to assume that if these mammograms of
women under 50 years of age had not been carried out, more cancers
would have been detected in the first screening round.

Q

What are the recommended guidelines regarding acceptable
sensitivity/maximum recall rates? In practice how are you
informed of interval cancers ?
As for recall rates, the recommendations stipulate that these
should be between 3 and 5% depending on whether they refer
to subsequent or first round screening respectively. Sensitivity
should be greater than 80%. Recall rates in Europe and Germany
tend to be much lower than in the U.S.A. due to the fact that
in our screening programs there are quite strict rules about
permissible recall rates. Another reason for lower recall rates
in Europe compared to the U.S.A is the mandatory double
reading in Europe as well as the consensus or arbitration systems
applied in almost all European screening programs. We have a
population-based approach in Europe, whereas the U.S.A. has an
individualized approach.
We are informed of interval cancers by a separate cancer
registry dealing with our region. In the cancer registry, their
QA systems use record linkage processes to identify a list of
potential cases of interval cancers.These cases are then sent
to us for verification. In a second stage, we are then asked by
the reference center for our region to investigate these interval
cancers and particularly all prior examinations which had
been dismissed as normal in the screening programs. We
then assign these “normal” priors into four categories –True,
Occult, Minimal Signs and Missed.
“True” means that the cancer did indeed develop in the interval
period. “Occult” indicates that the lesion could still not be
detected by mammography even in the interval. The “Minimal
signs” category means that there were only minimal signs that
could have been detected in the priors. The “Missed” category is
self-explanatory.
In practice such in-depth investigation that we carry out after verification
can be quite a challenge mainly because of the difficulty we occasionally
have in getting hold of the medical records, the images, etc. Sometimes
it is just not possible. Other difficulties can be the application of data
protection rules and sometimes also the refusal of women to authorize
the transfer of their diagnostic records and images to us.
Of course the discovery of interval cancers is first of all very stressful
for the women concerned since they are naturally pre-occupied with
questions such as the probable improved prognosis they would have
had if their cancer had been detected in the screening round, an
issue that is all the more stressful if it turns out that the prior exam
in question was not normal but that the cancer had been missed.
Another factor is that when women first hear about interval cancers
they tend to investigate and read more about the subject. When
they find out that in general the prognosis for interval cancers is
poorer than for screen-detected cancers, they become frequently
,and understandably, more frightened.
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Apart from the women involved, the rates of interval cancers are
very important as a quality performance parameter for the screening
center itself, since, put simply, they are a measure of the number of
cancers that have been missed or misinterpreted. Consequently,
interval cancers serve as a powerful incentive for the continuing
education of the screening readers. In fact, it is not just interval
cancers that the screening center should be concerned about — it
is also important to quantify how many large cancers are found in
subsequent screening rounds. It is probable that quite a few of such
large cancers had also been missed in a prior screening round.
A complicating factor in the interpretation of the numbers of
interval cancers is that the rates are also dependent on the extent
of medical attention the women receive in the periods between
scheduled screening rounds. For example if gynecologists carry
out frequent ultrasound exams within the interval, the woman
is more likely to have an interval cancer detected than women
who do not undergo interval examinations. It should also be
remembered that interval cancers are not necessarily always
symptomatic.
However, despite these complicating factors, interval cancers are
generally very important for the screening center since they are
an unmistakable indicator of the quality level and trends of the
screening unit and the screening program as a whole.

Q

And now let’s get on to your recent retrospective study of the
impact of AI-developed algorithm on interval cancers.
The basic idea behind the study was to investigate the
possibility of decreasing the rate of interval cancers by adding
a procedure to the reading process, which will not radically
change the screening process as a whole.The system we
investigated was an an artifical intelligence algorithm called
ProFound AI for 2D Mammography developed by iCAD,
Inc. We wanted to find out whether the use of ProFound
AI could detect certain lesions in the mammogram and
draw the attention of the reader to them, so potentially
reducing the number of interval cancers. We also wanted
to know what impact this could have on the recall rate. A
particular focus was on cases where the cancer had been
missed or where the cancers showed only minimal signs. It is

Table 1. Number of interval cancers according to classification by radiologist and
by the ProFound AI for 2D Mammography algorithm from iCAD.
“True” means that the cancer did indeed develop in the interval period. “Occult”
means that the lesion could not be detected by mammography even in the interval.
The “Minimal Signs” category means that there were minimal signs that could have
been detected in the priors. The “Missed” category is self-explanatory.
a. In three cases the AI system identified a lesion in a breast area other than where
the interval cancer was detected later.

an inescapable fact that every radiologist — and sometimes
even two radiologists — can miss cancers in the screening
process for whatever reason, be it tiredness or disturbance
during the reading process.
As part of the quality assurance process the interval cancers were
each assigned to one of the four categories mentioned earlier.
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Q

So, what were the results of the study? And their This fear is partly justified, in that AI could easily replace the
significance in terms of the use of the ProFound AI for 2D routine — and frequently boring — work many radiologists
Mammography algorithm?
carry out in the routine reading and interpretation of image after
We found out that the use of the algorithm enabled identification image, day after day.
of lesions in the images of the prior examinations of many of the However, the time gained by the use of AI can profitably be
interval cancers. A summary of the results is shown in Table 1.
used to increase the time the radiologist spends (and needs to
The software identified all of the lesions
spend) on complicated cases or with
“...by the addition of the ProFound AI
in the “Missed” category and almost
increased direct contact with patients.
all of the lesions categorized as haviing
Even the very best radiologists can
algorithm as a support tool in the reading
“Minimal Signs”. Together the cancers
process, the benefits of finding more cancers always improve their performance in
detected through the use of ProFound
the reading and detection of cancers
outweigh the disadvantage of a (probably
AI accounted for 48% of the interval
or other diseases in general. The time
small) increase in recall rate...”
cancers.
needed for complicated cases could be
The overall conclusion from our retrospective study is that made available by the use of AI.
by adding ProFound AI as a supportive tool in the reading
My feeling is that in fact a new evolution of radiology as a
process, the benefits of finding more cancers outweigh the medical subspecialty has only just begun. In the not-toodisadvantage of a most likely small increase in recall rate.
distant future, I foresee radiologists using all the various
algorithms available for detection, prediction, monitoring
Broadening out from your study on interval cancers, what and whatever other applications may be developed. Thus,
about the potential of AI-developed software support in breast the future role of the radiologist will be markedly different
imaging in general?
from the current one of purely interpreting images. I see the
Whether for reading purposes or for risk assessment I feel that radiologist being more and more involved in guiding patients
adding AI derived products to screening programs will improve as to the optimal way of successfully navigating what is all
the quality of the program and therefore help in the detection of too often a “diagnostic jungle”, with the ultimate benefit of an
more cancers at the important stage, namely as early as possible. optimal patient outcome.
As far as reading is concerned, the reading time in 2D
mammography is much less than that in tomosynthesis, so the
To finish off, let’s go back to breast screening. What do you think
impact of using AI-derived algorithms is of course not as great in
about the future potential of personalized risk-based screening
2D mammography as in tomosynthesis. If, one day, tomosynthesis programs versus population-based programs, especially in light of the
were to be used in Europe as the baseline examination modality, controversy on over-diagnosis?
it is difficult to see how this could be implemented in practice In my opinion personalized risk-based screening will be the
without the help of powerful AI-derived algorithms to reduce future of screening. Unfortunately, generally accepted, reliable
the reading time.
and reproducible methods for the assessment of individual
risk haven’t been widely available so far. However, new AI
Do you think that one day the European model of double products that can assess the risk of a woman being diagnosed
reading could mutate to something like the US model of a single with breast cancer within the next 2 years show promising
reader plus software as a second reader?
results. Of course, this promise will have to be confirmed and
Actually, I do think so, but with the reservation that the validated. Randomized control trials will have to be carried
possibility should be maintained of having the results discussed out to ensure that risk-based screening really does help to
in a consensus conference or at least through an arbitration detect more cancers — and especially more aggressive cancers
reading in order to keep the recall rates low. From my — and to verify that recall rates can be maintained at a
experience in using these AI-derived algorithms, I have great sustainable and affordable level. It shouldn’t be forgotten that
confidence in the ability of the algorithms to detect cancerous the speed of development in the AI industry is so rapid that
lesions and they miss very few. In fact, I believe that we detect the resulting algorithms will be ever-more powerful.
more cancers when we use an algorithm as a supportive tool. For me the beauty of these products is that their results
However if there are no consensus or arbitration processes, are totally independent and unaffected by any personal
recall rates might rise a little too much.
favoritism the radiologist may have, for example his personal
So as a compromise and as my personal opinion I think that views on the merits of supplemental imaging modalities. I
a model of “Single reading + AI + consensus/arbitration on the see the potential of risk-based screening approaches as an
findings”, could be the optimal approach to keep costs down but option for harmonizing breast cancer care inside individual
still have the same — or better — results than we have now when countries and throughout Europe. If AI systems can guide
we use a double reading strategy. Of course, this model needs to us on the optimal way to screen individual women there
be evaluated and validated in well-designed, large randomized could be a dramatic benefit not just for each patient but in
control trials.
the cost-efficiency of healthcare systems as a whole.

Q

Q

Q

Q

Let’s now broaden our conversation even more to the question
of the reaction of radiologists to AI in general? Is AI perceived
as a threat or a help?
Unfortunately, I know of many radiology colleagues who fear that
they could be replaced by AI procedures sometime in the future.
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Pressure-based Breast Compression
Guidance in Digital Breast Tomosynthesis
By Dr. M G J T B van Lier, Dr. J E de Groot, Dr. S Muller, Dr. G J den Heeten & Dr. K Schilling.

This article summarizes the results of a recently published paper evaluating the
introduction of a pressure sensing flexible paddle in digital breast tomosynthesis
(DBT) [1]. We used a flexible paddle capable of performing pressure-assisted
compression. In this system, eight lights on the paddle are successively illuminated
to indicate the extent of breast compression (one LED lamp lit every 1.9 kPa). The
compression process can be carried out by the technologist, or by the woman
participant herself using a remote control device. We found that using this new
type of paddle, with or without the involvement of the woman, both the women
and technologists reported an improved experience of the whole compression
process, showing the potential of the system to decrease the negative perception
commonly associated with breast compression in mammography and DBT. Such
improvement in the perception of the compression experience may lead to higher
continued participation levels in breast cancer screening programs. In addition,
variability in the applied compression pressure, the mean breast thickness and
the glandular dose were all reduced significantly, thus improving standardization
across visits and examination sites.
INTRODUCTION

In order to acquire high quality images
in mammography or digital breast
tomosynthesis (DBT) examinations,
a certain degree of breast flattening
is essential. However, there are no
internationally accepted rules or
guidelines as to the optimal level of breast
flattening. In general, local guidelines that
are frequently used aim for a target force
or a range of forces, in a process where
the eventual compression force applied is
generally determined by the technologist‘s
experience and feedback from the

patient. The absence of a standardized
compression practice results in large
variations in the compression actually
applied [2, 3]. Another important issue
related to breast compression is the pain
experienced by the patient, a common
reason for the woman to drop out of
or avoid breast screening programs.
As a result of the combination of these
issues, together with the advances
made in mammography over the last
few years, it has become apparent that
there is a need for breast compression
standardization. This would ensure that
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compression levels stay within reasonable
and physiologic boundaries to avoid the
negative consequences of using too high
— or too low — compression forces and
pressure [4].
Over the past few years, approaches
such as flexible compression paddles
[5], pressure-based compression [6],
patient-controlled compression [7] and
others, have been introduced as separate
methods, with studies showing that each
individual method had a positive effect
both on patient satisfaction and/or breast
compression.
However, the impact of the combined
use of these three methods on patient
discomfort and compression variability
is unknown.
The primary aim of this study was
to measure the effect of a pressurebased flexible paddle on compression
parameters and its influence on the
technologist’s and patient’s overall
experience of DBT. Additionally, our
study aimed to assess the difference
between a remote-controlled, pressurebased, patient-assisted compression
process on the one hand and a
MARCH 2021

pressure-based, standard technologist-assisted compression process
on the other.
FLEXIBLE COMPRESSION PADDLES, PRESSURE-BASED
COMPRESSION AND PATIENT-CONTROLLED COMPRESSION

Mammography and DBT systems are frequently (but not always)
equipped with flexible paddles, which have the ability to adjust to
the shape of the breast during compression through the application
of a limited amount of tilt, so improving patient comfort.
In pressure-based compression, the parameter of pressure,
expressed in kilopascals (kPa), is used instead of force, to assess
the degree of breast compression. To enable pressure-guidance,
the compression paddle of the mammography system is equipped
with a conductive foil that is transparent to light and X-rays [6].
Changes in capacitance between the breast and the foil, as the
breast is compressed, can be used to measure the contact area (A,
in cm2) of the breast with the paddle. The ratio between the applied
compression force and the breast contact area yields the mean
contact pressure in that area (P = F/A)[6]. This approach has been
studied in conventional 2D mammography, using a rigid paddle but
not yet for flexible paddles in DBT.
In patient-controlled compression, patients are able to control the
movement of the paddle by use of a remote control device they hold
in their hand. After positioning of the breast and initial compression
by the technologist, the remote control device becomes active,
enabling the patient to control and finalize the compression herself.
STUDY PROCEDURE

In our study, pressure-based flexible paddles were used on a
Senographe Pristina DBT system (GE Healthcare, Chicago, IL). Mean
compression pressure is calculated in real time by the smart paddle
and is displayed to both the technologist and the patient through a
progressive eight-light LED indicator display located at the rear of the
paddle. As shown in Figure 1, the lights provide a visual indication
of the pressure applied. As the compression pressure is increased, the
eight LEDs light up progressively, with a light being illuminated after
each pressure increase of 1.9 kPa. When the target pressure range
(8–13.9 kPa) is achieved, LED lights #5–#7 glow pink.
In one group of patients in our study, the compression was applied
and controlled completely by the technologist, while in another
group the women being examined actively participated in the
compression process by using the remote control device. In both
groups, the original positioning of the breast on the paddle was
carried out by the technologist. In the technologist compression
group, the technologist was instructed to compress the breast
within the target pressure range (LED lights #5–7). In the patientassisted compression group, after the positioning of the breast,
the technologist applied an initial compression force of at least 3
daN. The woman being examined was then invited to increase
the compression to the target pressure range using the hand-held
Pristina Dueta remote control device (GE Healthcare, Chicago, IL).
A total of 152 women gave their informed consent to take part in
the study. Of these, 103 participants (patient-assisted compression,
n = 50; technologist compression, n = 53) had prior examinations
available for data comparison and also successfully completed a
questionnaire to evaluate their experience in terms of comfort and
overall satisfaction.
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Figure 1. Research version of a flexible pressure-based compression paddle
which is easily fitted to a Senographe Pristina DBT system ( GE Healthcare,
Chicago, IL). Eight light emitting diode (LED) lights indicate the pressure level to the
technologist and participant. LED lights #5–7 (pink) indicate the target pressure
range (8–13.9 kPa)

PATIENT AND TECHNOLOGIST EXPERIENCE

From the answers in the questionnaire, it was found that 81% of the
participating women judged the compression as being similar or
more comfortable compared with previous examinations. Out of
all the women, 87% stated that they would recommend pressurebased compression to friends. Of the women in the patient-assisted
compression group, a total of 98% indicated that they would be
happy to recommend this method to friends.
The technologists also completed a separate questionnaire whose
results showed that the technologists found that in all cases pressurebased compression was easier to explain to the women. In all except
one case, pressure-based compression helped to involve the patient
in the compression and in 98% of the cases, technologists found
that the compression time decreased.
COMPRESSION PARAMETERS

Of the 103 participants, 94 had complete sets of four DBT images
— one craniocaudal (CC) view and one mediolateral oblique
(MLO) view for each breast — from prior examination and the
current study. Since the compression parameters of contact
area (cm2) and breast volume (dm3) were not available in the
DICOM header of both prior and study mammographic views,
they were calculated by a digital image processing software tool
(Volpara Enterprise v.3.3.2, Volpara Solutions LTD, Wellington,
New Zealand). The compression parameters that were available
in the DICOM header—breast thickness (mm, distance between
the detector and paddle), applied force (N), average glandular dose
(mGy), and breast density (%)—were also obtained from the user
interface of the Volpara digital image processing software tool.
As shown in Figure 2, regression lines show a linear relation
between force applied and contact area during pressure-guided
compression for both CC and MLO views, something that was
absent during conventional compression. The standard deviation
force increased by 66% for CC views (P < 0.0001) and 44% for
MLO views (P < 0.0001).
As for pressure and the contact area, regression lines indicate
a negative linear relationship during conventional compression
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[Figure 3]. During pressure-based
compression, pressure was no longer
dependent on contact area. There was a
reduction in pressure variability of 50%
for CC views (P < 0.001) and of 34% for
MLO views (P < 0.0001).
For the other compression parameters;
breast thickness decreased on average by
4.5 mm for the CC view (P < 0.0001) and
decreased by 5.8 mm for the MLO view (P
< 0.0001). The mean breast contact area for
the CC view increased from 90.83 ± 41.07
cm2 to 94.47 ± 41.43 cm2 (P < 0.0001) and
for the MLO view increased from 122.82
± 39.00 cm2 to 132.17 ± 42.37 cm2 (P <
0.0001). The breast volume decreased for
both the CC view (0.77 ± 0.40 dm3 to 0.70
± 0.34 dm3, P < 0.0001) and the MLO view
(0.93 ± 0.47 dm3 to 0.88 ± 0.43 dm3, P <
0.001). Breast density decreased in the CC
view from 8.00 ± 6.76% to 7.47 ± 6.11% (P
= 0.01) and remained similar in the MLO
view (7.81 ± 6.39% to 7.65 ± 6.67%, P = 0.4).
In a sub analysis of 100 paired views, where
both prior and current study examinations
were acquired using the same Senographe
Pristina and X-ray detector, the average
glandular dose was similar for CC views
(conventional compression: 1.57 ± 0.30
mGy, pressure based compression: 1.60 ±
0.39 mGy [P = 0.38]).
When
comparing
pressure-based
compression
between
technologist
compression (n = 50 participants) and patientassisted compression (n = 44 participants), the
mean compression parameters were similar in
both groups except for the average glandular
dose in the CC view where the mean dose was
higher in the patient-assisted compression
group (1.57 ± 0.36 mGy) compared with the
technologist compression group (1.48 ± 0.21
mGy, P = 0.04).
CONCLUSION

From this preliminary study it was concluded
that the overall procedure experience is
improved when using the pressure-based
flexible paddle in DBT by both the women
participants and the technologists. At the
same time, compression pressure variability,
mean breast thickness, and glandular dose
were significantly reduced. When using the
pressure-based system in combination with
patient-assisted compression a similarly
positive effect was seen on compression
parameters when compared with the
pressure-based system in combination with
standard technologist-assisted compression.
The use of the pressure-based flexible
24

Figure 2. Compression force as a function of breast contact area for individual mammographic examinations
during the conventional way of working (orange) and during pressure-based compression (purple) for CC (A)
and MLO (B) views. Regression lines were added for both the conventional way of working (dashed orange
lines) and pressure-based compression (purple dashed lines). For regression analysis, data with contact areas
between 50 and 150 cm2 (the range in which the paddle operates) were used.

Figure 3. Compression pressure as a function of breast contact area for individual mammographic examinations
during the conventional way of working (orange) and during pressure-based compression (purple) for CC (A) and
MLO (B) views. Regression lines were added for both the conventional way of working (dashed orange lines) and
pressure-based compression (purple dashed lines). For regression analysis, data with contact areas between 50
and 150 cm2 (the range in which the paddle operates) were used.

paddle in combination with patientassisted compression has the potential
to substantially decrease the negative
perception of mammography and DBT due
to breast compression and to improve the
highly desirable continued participation in
breast cancer screening programs.
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Large study shows that skipping mammograms increases
risk of death from breast cancer
Attendance at regular mammography screening substantially
reduces the risk of dying from breast cancer, according to a large
study of over half a million women [1]. Researchers said women
who skip even one scheduled mammography screening before a
breast cancer diagnosis face a significantly higher risk of dying
from the cancer.
Breast cancer screening with mammography has helped reduce
disease-related deaths by enabling detection of cancer at earlier,
more treatable stages. Despite mammography’s well-established
effectiveness, many women don’t participate in recommended
screening examinations.
In the new study, led by DrLászló Tabár, from Falun Central
Hospital in Falun, Sweden, and funded by the American Cancer
Society, a multinational team of researchers took a more detailed
look at screening attendance patterns to further refine mortality risk
estimates. They analyzed data from almost 550,000 women eligible
for mammography screening in nine Swedish counties between
1992 and 2016. The women were divided into groups based on
their participation in the two most recent scheduled screening
exams prior to cancer diagnosis. Women who participated in
both screening sessions prior to diagnosis were identified as serial
participants, while those who did not attend either screening
opportunity were categorized as serial nonparticipants.
Analysis showed that participation in the two most recent
mammography screening appointments before a breast cancer
diagnosis provides a higher protection against breast cancer death
than participation in neither or only one examination.
The incidence of breast cancers proving fatal within 10 years
of diagnosis was 50% lower for serial participants than for serial
nonparticipants. Compared to women who attended only one of
the two previous screens, women who attended both had a 29%
reduction in breast cancer mortality.
“Regular participation in all scheduled screens confers the
greatest reduction in your risk of dying from breast cancer,” said
the study’s lead author, Stephen W. Duffy, professor of cancer

The researchers are continuing to study mammography data
to develop a more comprehensive picture of screening benefits,
including the impact on interval cancers that arise between
screening mammography examinations.
“We are planning further prognostic research into the mechanism
of this effect,” Duffy said. “For example, we plan to investigate
whether and, if so, to what extent regular attendance improves the
prognosis of interval cancers as well as screen-detected cancers.
Estimation of this by time since last screen may have implications
for policy on screening frequency.”
Reference
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Figure 1. Graph shows cumulative mortality from breast cancer per 100,000
person-years in nine Swedish counties from 1992 to 2016 according to
participation status: serial participants, who participated in both of the last two
screenings; intermittent participants, who participated in only the most recent
screening; lapsed participants, who participated in only the next-to-last screening;
and nonparticipants, who participated in neither of the last two screenings. Serial
participants experienced the lowest cumulative mortality from breast cancer as
follow-up increased.

“ ... the results add further evidence to support
regular screening with mammography as a
means for reducing
breast cancer-related deaths...”
screening at Queen Mary University of London.
Duffy said the results add further evidence to support regular
screening with mammography as a means for reducing breast
cancer-related deaths.
“While we suspected that regular participation would confer
a reduction greater than that with irregular participation, I think
it is fair to say that we were slightly surprised by the size of the
effect,” Duffy said. “The findings support the hypothesis that regular
attendance reduces the opportunity for the cancer to grow before it
is detected.”
MARCH 2021
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Figure 2. Graph shows cumulative incidence of breast cancers that were fatal within
10 years of diagnosis per 100,000 person-years in nine Swedish counties from
1992 to 2007 according to participation status: serial participants, who participated
in both of the last two screens; intermittent participants, who participated in only
the most recent screening; lapsed participants, who participated in only the nextto-last screening; and nonparticipants, who participated in neither of the last two
screenings. Serial participants experienced the lowest cumulative incidence of fatal
breast cancer within 10 years of diagnosis as follow-up increased.
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Evaluation of a combined automated breast
ultrasound and tomosynthesis system
By Dr Benedikt Schäfgen, Marija Juskic & Dr Michael Golatta

The FUSION-X-US-II is the latest prototype version of a system
that combines 3D-automated breast ultrasound (ABUS) and
digital breast tomosynthesis (DBT) and allows images from both
modalities to be acquired in a single examination without any
decompression or repositioning of the breast between the two
acquisitions. This article describes the results of a prospective
feasibility study designed to evaluate the performance of the
system in a real life clinical setting. The results showed that
there is a direct correspondence between lesions detected on
the ABUS and tomosynthesis images and that malignant and
suspicious breast lesions can be accurately identified. Additional
technical modifications will further enhance the performance
of the system, which has the potential to significantly improve
breast cancer screening in the future.
Dense breast tissue leads to a
reduction in the sensitivity of
mammography and is also an
independent risk factor for the
development of breast cancer
[1, 2], For these reasons, breast
ultrasound is frequently used as
a supplemental imaging modality
in addition to mammography
in cases of dense breasts [3-5].
However, the technique of handheld ultrasound (HHUS) is highly
operator-dependent and also
time-consuming. To overcome
these drawbacks, 3D-automated
breast ultrasound (ABUS) has
been developed and extensively
evaluated [6-10].
Both ABUS and digital breast
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tomosynthesis have been shown
to improve the sensitivity of breast
cancer screening in women with
dense breast tissue [11-14]. Over the
last few years, hybrid systems have
been developed which combine
ultrasound and mammography/
tomosynthesis in a single device.
These developments included
the FUSION-X-US-I prototype
which incorporates ultrasound
and tomosynthesis [15-20]. A
subsequent version the FUSIONX-US-II has now been developed to
overcome some limitations in the
extent of ABUS coverage and in
image quality in the earlier version.
STUDY DESIGN

We assessed the performance of
the new model for the detection
and classification of breast lesions
in a prospective single-center
study involving 101 patients. Full
characteristics of these patients
can be found in reference 21. The
patients were recruited into the
study depending on the availability
of the prototype and of personnel
experienced in the operation of the
new system. All patients underwent
D I
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a standard diagnostic workup. This
involved a clinical examination,
2D-digital mammography using a
MAMMOMAT Inspiration system,
(Siemens Healthineers), HHUS
using an ACUSON S2000 or S3000
ultrasound unit and tomosynthesis
using
the
FUSION-X-US-II
prototype (Siemens Healthcare).
The prototype is a research-only
device and is not commercially
available. In the study arm of the
trial ABUS was in addition carried
out directly after tomosynthesis by
a radiology technologist without
changing the breast position.
Ultrasound-guided biopsies were
carried out in BI-RADS 4 or 5
(n=47) cases.
The primary endpoint of our study
was the breast cancer detection
rate. Secondary endpoints were
the detection and classification
of benign lesions, image quality,
breast coverage and the time of
acquistion and interpretation of
ABUS and tomosynthesis images
EQUIPMENT/IMAGING PROTOCOL

The FUSION-X-US-II prototype
is based on the ACUSON S2000
Automated
Breast
Volume
Scanner from Siemens and the
MAMMOMAT
Inspiration
tomosynthesis
system
from
Siemens, both of which are FDA
approved and CE certified. In
comparison to the earlier FUSIONX-US-I prototype, the latest
version has a compression paddle
that has been adapted in terms of
weight and size to allow improved
breast positioning. The breast
is compressed in contact with
a specially woven gauze, which
provides sufficient ultrasound
coupling and yields more constant
tension and equal pressure
distribution in ABUS. The gauze
is transparent to the X-rays used
MARCH 2021

in tomosynthesis. A special air cushion attached to the
housing of the X-ray detector can be inflated manually by
the radiology technologist to push the peripheral parts of
the breast homogenously towards the gauze.
After tomosynthesis, the breast remains compressed in
the same position until the ABUS scan is complete. ABUS
and tomosynthesis images are then transferred to a digital
workstation where the corresponding coordinate systems
are aligned so that the images from both modalities are
linked and can be analyzed side by side.
ABUS acquisition in the current prototype differs from
regular ABUS in that it covers an increased area of
maximum 30 x 15.4 cm with a maximum penetration
depth of 10 cm, resulting in 585 slices for one volume. In
comparison, standard ABUS covers an area of 16.8 x 15.4
cm with a penetration depth of 6 cm and 318 slices.
IMAGE ANALYSIS

A physician with more than 10 years experience of ABUS
evaluated the images using the syngo.breast ultrasound
software from Siemens together with an additional
software tool for side-by-side matching of ABUS and
tomosynthesis slides (XUS Viewing Prototype, Siemens).
The physician was blinded to the results of the standard
diagnostic workup. The image quality of ABUS was rated
subjectively on a scale ranging from 1 (quality below
diagnostic usefulness) to 5 (quality equal to or greater
than that of HHUS). Details of the image quality rankings
are provided in reference 21.
All lesions detected were classified according to BI-RADS
scores [18]. To quantify the breast coverage in ABUS and
tomosynthesis the depicted breast area at the level of the
nipple region was measured using Fiji ImageJ software in
both techniques. The breast coverage of tomosynthesis was
used as a reference standard for the coverage of ABUS.
Statistical analysis was performed using RStudio
software. For the primary endpoint of cancer detection,
we correlated malignant breast lesions identified in the
standard diagnostic workup with those from the prototype
ABUS/tomo combination and compared the localization,
size and BI-RADS classification of the lesions.
RESULTS

152 patients were examined by tomosynthesis using the
prototype. In 51 out of 152 cases, the ABUS scan could
not be completed because of software glitches or hardware
problems. No ABUS scan was cancelled for safety reasons
or because of patient discomfort. The scan time of ABUS
ranged between 40 and 60 seconds, depending on the
breast volume. The total time to acquire the ABUS and
tomosynthesis images ranged from 90 – 130 secs. The
average time for the interpretation of both ABUS and
tomosynthesis images was 277 ± 113 sec.
Coverage

The median breast area measured in tomosynthesis was
162.54 cm2 and 123.37 cm2 in ABUS so the median ABUS
coverage was 80.0% of that of the tomosynthesis coverage.
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Figure 1. Mammographically and sonographically suspicious lesion in the correlated
tomosynthesis and ABUS images. The patient had presented with a palpable lesion.
In the standard diagnostic workup the lesion was highly suspicious at tomosynthesis
and at hand-held ultrasound. Histology confirmed the diagnosis of invasive carcinoma
(NST, ER+, PR-, Her2 neu-, G3, Ki-67 90%).

Image quality

In 86 out of 101 cases (85.1 %), the ABUS image quality
was rated as diagnostically useful. In 18 out of 101 scans
(17.8 %) the image quality was described as being close to
that of HHUS, that is category 4 on the scale ranking the
image quality.
Detection of breast lesions

From the data and images generated by the standard
diagnostic workup of our patients, lesions in 48 out of 101
cases were classified as unclear or suspicious (BI-RADS
4 - 5) with a recommendation for histological analysis of a
core biopsy. Histology confirmed 34 carcinomas.
Using the prototype ABUS and tomosynthesis images, 33 of
these 34 carcinomas (97.1%) were identified and classified
as suspicious (BI-RADS 4 or 5) or unclear, with a need
for further diagnostic workup (BI-RADS 0). Of these 33
carcinomas, 26 (78.8%) were identified in tomosynthesis
and ABUS [Figure 1], six (18.2%) were identified only in
tomosynthesis and one carcinoma (3.0%) only in ABUS.
This lesion was described in ABUS as suspicious (BI-RADS
4) but was not visible in tomosynthesis (histology
confirmed the diagnosis of an invasive lobular carcinoma).
In three cases, which were histologically confirmed as
non-special type carcinoma (NST), ABUS gave a correct
upgrading of the BI-RADS classification established at
tomosynthesis: twice from BI-RADS 4b to BI-RADS 5 and
once from BI-RADS 4a to BI-RADS 4b.
Retrospective evaluation of the seven carcinomas not
detected in ABUS revealed that five (71.4%) were located
outside of the area covered by the ABUS images.
Out of the total of 101 cases, 67 (66.3%) were classified as
unsuspicious (BI-RADS 1-3) in the standard diagnostic
workup.
Of these unsuspicious lesions, the BI-RADS classifications
established by ABUS/tomosynthesis agreed with those
established from the standard diagnostic workup in 42
cases. In six cases, lesions were classified as unclear in
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undergo any additional ultrasound
examinations.
The increase of the area of breast
coverage in the current prototype as
compared to the previous model can be
attributed to the positive effect of the air
cushion, especially at the mammillary
area. Of the breast area that is still not
covered, a large part is due to a blind
gap of approximately 1 cm located
towards the pectoralis muscle that is
caused by interference from the housing
of the ABUS device. This shortcoming
could be easily overcome by the use of
a dedicated ultrasound transducer with
optimized housing. This will be tested
in future prototypes.
Figure 2. A case showing the additional benefit of ABUS. At tomosynthesis the lesion cannot be seen clearly,
whereas in ABUS, the lesion is sonographically suspicious. Histology confirmed the diagnosis of invasive
carcinoma (NST, ER+, PR+, Her2 neu-, G1, Ki-67 15%).

tomosynthesis (BI-RADS 0) but could
be correctly downgraded through
ABUS (BI-RADS 2).
Twelve cases were described as
unclear or suspicious (BI-RADS 0 or
4) in the study-specific arm, but were
unsuspicious (BI-RADS 1-3) in the
standard diagnostic workup.
Qualitatively there seemed to be no
apparent association between the
breast density and cancers missed
either by ABUS or by tomosynthesis,
but the numbers were too low for
meaningful statistical analysis.
A summary of the classification of
lesions detected by the standard
diagostic work-up versus the ABUS/
tomosynthesis prototype is shown in
Table 1.
Overall, the combined performance
of tomosynthesis and ABUS led to
a sensitivity of 97.1% (95% CI [91.4;
100]) and a specificity of 59.7% (95% CI
[48.0; 71.4]) in the study- specific arm.
DISCUSSION

This is the first large prospective
cohort study in a clinical setting of the
use of a device combining ABUS and

tomosynthesis. In the majority of cases
the prototype instrument performed
well and was reliable, although there
were some technical difficulties that
could be rectified on the spot. These
technical problems were minor and
do not invalidate the general principle
of the clinical applicability of a hybrid
ABUS/tomosynthesis device.
In 85.1% of the cases, the ABUS
image quality was rated at category
3 or higher (i.e. diagnostically
useful). Higher image quality could
be achieved by adapting current
high-end transducers to fit the
requirements of the special prototype
setup, especially as far as penetration
depth and resolution are concerned.
It is important to note that the
ABUS/tomosynthesis
prototype
is not intended to replace highresolution HHUS as a tool for further
investigation of unclear or suspicious
lesions. Rather, it is intended to
provide supplemental ABUS after
tomosynthesis in a single procedure,
with no breast decompression, in the
large number of patients in screening
programs who would otherwise not

Table 1. Classification of lesions detected with the FUSION-X-US-II prototype compared with the standard
diagnostic workup (gold standard)
28

D I

E U R O P E

The prototype ABUS/tomosynthesis
device showed a high cancer detection
rate (33 out of 34 carcinomas, 97.1%).
One of these carcinomas was only seen
in ABUS and not in tomosynthesis. In
this case, the combined use of ABUS
and tomosynthesis is a clear advantage
over tomosynthesis alone [Figure 2].
Only one carcinoma was missed by
the ABUS/tomosynthesis prototype.
Due to its localization close to the
thoracic wall, this particular lesion
was only visible in HHUS in the
standard diagnostic workup.
The use of the ABUS modality in the
ABUS/tomoynthesis system led to
a correct downgrading of BI-RADS
classifications in ten cases, which
had been erroneously described
as suspicious or as unclear in
tomosynthesis. On the other hand,
the ABUS/tomosynthesis prototype
decreased the diagnostic precision
or formally led to a false upgrading
of twelve cases as determined by the
standard diagnostic procedure.
CLINICAL IMPLICATIONS

The results of our study show
that a combination of ABUS and
tomosynthesis using the FUSION-XUS-II prototype in a clinical setting
is feasible and time-efficient. The
procedure could be fully integrated
into the clinical workflow, so it is
applicable in practice. Since the
examination is carried out by a
radiology technologist, with the
radiologist interpreting the images
afterwards, there is a potential
cost saving compared to current
ultrasound procedures.
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In the future, automatization and
standardization of image acquisition are
likely to be of increasing importance
as image recognition algorithms are
increasingly used to support clinical
decision-making. In this context, the
standardized and automated procedures
of ABUS combined with tomosynthesis
could provide an important basis for the
development of such algorithms in the
near future.
Hybrid devices like the current
prototype could potentially allow
a greater number of patients to
receive supplemental ABUS after
mammography/tomosynthesis.
Previous studies have suggested that a
widespread use of ABUS can lead to
the detection of additional carcinomas
[22], but further evidence of the precise
ultimate clinical benefit still has to be
established.
Again, it should be remembered that
ABUS is a potential screening tool and
not a substitute for the use of HHUS
in a diagnostic situation. Therefore,
any unclear or suspicious lesions will
still need to be examined further with
HHUS.
LIMITATIONS OF OUR STUDY

We tried to simulate as far as possible
a real-life clinical workflow where the
aim is to have as much information
available and presented at the same time
to enable a comprehensive diagnosis
to be established. Thus we did not
separate or blind the readings of the
tomosynthesis and ABUS images. Only
the reading of tomosynthesis images was
truly independent, whereas the reading
of ABUS could have been influenced by
a recall bias.
Also, since the images in our study
were evaluated by only one reader,
we were not able to calculate interobserver agreement, which is an
important factor when considering
the applicability of the technology
to screening situations. This aspect
should be analyzed in future studies.
The image quality was also only assessed
subjectively by one examiner, whose
impression of image quality could have
been influenced by several factors, e.g.
image resolution, presence of artefacts,
coverage and personal experience.
Similarly, the assessment of the ABUS
breast coverage is difficult, because
MARCH 2021

Take-home messages
• The FUSION-X-US-II prototype
allows the combination of automated
breast ultrasound and digital breast
tomosynthesis in a single device without
decompression of the breast.
• Image quality and breast coverage of
ABUS are sufficient to accurately detect
malignant breast lesions.
• If tomosynthesis and ABUS were to
become part of breast cancer screening
programs, the combination of both
techniques in one device could offer
practical and logistic advantages.
• Further studies are needed to evaluate
the ultimate clinical benefit of a
combination of ABUS and tomosynthesis
in screening programs.

there is no method to measure the
three-dimensional extension of each
breast. It was for this reason that the
measurements of the tomosynthesis
coverage were used as a reference
standard for ABUS.
CONCLUSIONS

Overall, this study has shown that
the combined performance of
tomosynthesis and ABUS with the
FUSION-X-US-II prototype can be
successfully implemented in a clinical
workflow. Malignant lesions were
accurately detected. For a realistic
clinical application, the ABUS coverage
and image quality of the prototype
should and can be improved. Further
studies are needed to evaluate the
ultimate clinical benefit of the approach
in a screening program.
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CHEST X-RAY
Artificial Intelligence-based algorithms for chest X-rays:
a development with worldwide potential
For several years now, the private radiology practice of MVZ Prof
Dr. Uhlenbrock situated in the Ruhr area of Germany has been
cooperating with Siemens Healthineers on the development and
validation of AI-based algorithms for the interpretation of chest
X-rays and the provision of clinical decision support. The results
have been extremely promising and the resulting software package,
the AI – Rad Companion for Chest X-ray is now CE-labelled and
available commercially.

Dr. Karsten Ridder is
Lead radiologist in the practice of
MZV Prof Dr. Uhlenbrock & Partner.
E-mail : k.ridder@mvz-uhlenbrock.de

We spoke to Dr. Karsten Ridder, lead radiologist of the group
practice on his experience of the rigors of the intensive development process and the
satisfaction of seeing the end-result performing well in real-life clinical practice.

Q

Before we get into the details of chest X-ray and the AI
software, please give us a brief description of your practice.

The practice was founded in 1993 by Prof. Detlev Uhlenbrock
and since then has grown and established a reputation as
being one of the leading medical centres in the Ruhr area
in Westphalia, Germany. The practice is composed of 13
individual clinics, most of which are associated with, and
linked to, a hospital. I am principally involved with the St.
Lukas group of hospitals in Dortmund. Each year in the
group we see more than 290 000 patients of whom threequarters are out-patients. We are equipped with a complete
range of modern equipment offering all imaging modalities
ranging from DR X-Ray to high-end cardiac CT, from plain
ultrasound up to PET-CT; and from MSK-MRI up to 3Tesla
neuro-imaging.
Our philosophy has always been to be ready to take
advantage of the latest technologies, provided always that
there is a clinical benefit.

Q

Now let’s focus on chest X-rays.

Chest X-ray examinations (CXR) are one of the most
frequent radiological procedures carried out world-wide,
and this is of course also true in our practice where last
year we carried out as many as 30000 chest examinations,
a number that was slightly higher than usual because of
the COVID pandemic. All the individual clinics in our
practice are equipped to carry out chest X-rays, using
equipment from various manufacturers, such as Siemens
Healthineers, Carestream and Agfa. The vast majority
of these are DR systems, although we still have a few old
CR-based devices, which are scheduled to be updated in
a couple of months.
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Q

And now let’s turn to AI-based algorithms used for
interpreting the CXR images, and your collaboration
with Siemens Healthineers on their AI-Rad Companion Chest
X-ray project.
In fact our collaboration with Siemens Healthineers on
this topic goes back four years. At that time new German
government legislation had just been introduced which
required us to carry out a CXR examination for every newly
arrived immigrant who had settled in our catchment area. At
the time there was a real surge in the numbers of immigrants
coming to our part of Germany, so the practical effect on
us was that we were suddenly faced with a huge increase in
our workload, with the numbers of CXR exams sometimes
reaching as many as 100 procedures per day. Somehow or
another we managed to struggle through this tough period,
but for me the message was already clear — we urgently
needed support to ease our workload. I immediately thought
of the potential of systems based on artificial intelligence to
help us and so reached out to Siemens Healthineers. After a
fair number of email exchanges and phone calls, we initiated
our joint collaboration project

Q

What exactly is the role of your group in this
collaboration?

In fact we have several important roles. One is the supply
of a large part of the image dataset which is a vital part of
the process of using AI methods to train an algorithm for
the interpretation of radiology images. It is well known that
the performance of a final algorithm is directly dependent
on the quantity and quality of the information used to
train it. In radiology that doesn’t mean just high quality
images — without accurate annotations and interpretative
reports, images alone are of no use. So it all boils down to
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General Hospital in Boston. We meet
regularly in online-meetings which are
characterized by a clear understanding of
our collective aims, a cooperative team
spirit and mutual respect.
The idea that this international project is
one with the potential to ultimately benefit
radiologists and patients throughout the
world is, I admit, a powerful personal
incentive for me, and makes the additional
effort to my “normal” work as radiologist
in a busy medical practice more palatable.
Figure 1. The development of an algorithm per se is of limited use if it cannot be efficiently integrated into the
clincal routine. The system is intended to be used by a radiologist concurrently with original images before a final
decision is made on a case The above diagram illustrates where the AI-RAD Companion Chest X-ray package is
located in the clinical workflow.

good images and accurate reports (and in
sufficient numbers).
In practice the process of introducing
images into the training pool is really
rigorous and quite time-consuming.
Every image must be validated technically.
The corresponding reports are then
extracted, evaluated and compared by
specialized radiologists. If there are any
doubts, misinterpretations or low-quality
images – then that individual dataset is
excluded. Once the rigorous control and
acceptability criteria of new input data
have been satisfied, you progressively end
up with a very large and solid database that
can be used to train the algorithm. Such a
database is an extremely valuable resource
for companies developing the algorithm.
For this part of our collaboration we are
fortunate that in Dortmund we have a
very strong IT team, who dealt with the
practical coordination and data interfacing
with Siemens Healthineers.
Of course the development of powerful
algorithms per se isn’t of much practical
use if they can’t be integrated efficiently
into the routine workflow of the radiology
department. We spent many hours in
discussions on how best to optimize this,
drawing from all of our 30 years clinical
experience of radiology in the front line.
To do this we had to look hard at and
analyze how our existing workflows are
organized. These can vary depending on
whether we’re dealing with out-patients
or hospitalized patients. During normal
working hours out-patient examinations
are carried out in real time, with most
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of the reports being send to the referring
clinician within 2 hours. For hospitalized
patients, we group the cases that have
occurred over a suitable preceding time
period, e.g. day/night/weekend. We
then present and discuss the cases every
weekday in several meetings which also
include non-hospital colleagues. No
images will ever leave our facilities without
being accompanied by an evaluation and a
report by a consultant radiologist.
Just how the new package is finally
integrated in the workflow is shown in
Figure 1.
Yet another part of our collaboration
with Siemens Heathineers is in the
equally important role of the extensive
rigorous evaluation, and re-evaluation, of
the performance of the algorithms and
comparison with the results of our own
readers.
Last but not least we are now the first site
actually running the system in real life,
in the three hospitals of the Lukas group
in Dortmund. So we are not just getting
the practical benefit of its support in our
day-to-day examination of patients but
we are also gaining valuable experience of
how the system performs in the harsh and
sometimes unforgiving conditions of busy
modern radiology departments.
It must be noted that there are two other
groups in the collaboration with Siemens
Healthineers for the development of the
AI-Rad Companion, namely a unit in the
Universtity Hospital Munich (LMU) and
another American group in Massachussets
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Q

The AI-Rad Companion Chest
X-ray software accepts DICOM
images from X-ray devices such as Siemens
Healthineers’ Ysio X.pree. Can it also accept
images from other X-ray systems?
Yes. Right from the start, the objective was
to develop software capable of working
with images from X-ray equipment from
all vendors. At the moment the system
has been shown to successfully handle
images from X-ray machines from
Siemens Healthineers, Agfa, Carestream,
Fuji, Varian and Konica Minolta at the
same quality level of acceptability and
performance.

Q

Do you need any additional
computing capacity in your center?

No. The system is completely cloud-based
and operates on Siemens Healthineers’
Teamplay digital health platform. Each
anonymized dataset with images and
information is sent automatically from
our center to the platform on a 24/7 basis.
It is then processed and evaluated by the
software and sent back in approx three
minutes to our PACS and presented as an
additional image in the case. The turnaround time could probably be shortened
even further but there is a limit as to how
much the data transfer to and from the
cloud can be accelerated. The data security
aspects of such a mode of operation are
extremely important and were always a
top priority right from the start of the
project. However for several reasons I have
no worries about data security. Firstly, we
only send anonymized data to the cloud
and secondly the servers that handle the
data are all physically located in the EU
and so subject to — and compliant with —
the strict EU certification criteria needed
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course Pneumothorax. After all the hard development work, the
results of the study were extremely gratifying and encouraged us
to implement the system in routine practice.

Q

In your hospitals, is the AI-Rad Companion software used
for X-ray images acquired in the emergency room or in the
radiology department or both?
This is in fact the beauty and the power of the system — thanks to
the high performance IT-network linking all of the collaborating
hospitals in our group, the AI-Rad-Companion Chest X-ray can
operate anywhere there is access to the IT network. Thus the
algorithm can be used 24/7 just as easily in the emergency room
as in the ICU and of course in the radiology department. We also
use it in our regular daily meetings with our clinicians, in which
typically we discuss cases “right in time” and where we usually
don’t have yime to prepare detailed case presentations beforehand

Q
Figure 2. Typical examples of outputs of the AI-Rad Companion Chest X-ray software.
The software identifies and highlights any “Big Five” pathologies that it detects in Chest
X-ray, namely Pulmonary Lesions, Atelectasis, Consolidation, Pleural Effusions and
Pneumothorax. Corresponding AI-confidence scores are also presented, indicating the
level of confidence in the findings.

to handle sensitive data. But I can’t say whether I would be
so confident about data security if we were dealing with data
processing systems in other continents.

Q

What about validation of the system before you implemented
in routine clinical practice ?

As I said, right from the beginning of the project, close scrutiny
of the quality of the results was an on-going process and
accompanied the development and improvement of the system
step-by-step. It was really encouraging that even at the very
initial stages of development the quality of the results looked
highly promising. After several development and improvement
cycles, we were confident enough to carry out a formal doubleblinded multi-case, multi-reader validation study. The protocol
was designed to not just compare the results generated by the
software with the ground truth scenarios established by a panel
of highly experienced radiologists but also to evaluate interreader variability. A total of 1019 patients were selected from
our practice and from our two partner centers in Boston and in
Munich, with the patient cases being representative of the typical
patient population we see. We analyzed the classical performance
metrics, namely sensitivity, specificity and calculated the area
under the Receiver Operating Curve (AUC). The results showed
that the AUC for the software was consistently and statistically
significantly greater than that of the radiologist readers, for each
of the “Big Five” pathologies in Chest X-ray, namely Pulmonary
Lesions; Consolidation; Atelectasis; Pleural Effusions and of
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The AI-Rad companion is designed as a “concurrent reader”
to highlight any abnormalities on Chest X-ray. How in
practice do you as a radiologist use it?
The algorithm has been trained to detect, evaluate and
highlight the “Big Five” in daily chest X-ray routine, namely
consolidation, atelectasis, pleural effusion, masses and
pneumothorax at a performance level which is comparable to
or — as the validation study showed — even better than that
of an average radiologist, For me as a senior radiologist it is not
just helpful to avoid any accidental carelessness but also as an
efficient means to prioritize workflow by clinical importance.
In practice I look at the original images and the software annotated images simultaneously and in parallel.
As ultimately responsible for the report and the interpretation of
the images, I however still follow the good old, robust methods
and guidelines for systematic scanning of Chest X-ray images. All
radiologists have their own favorite routine image-reading method
designed to minimise the chance of errors but it is reassuring to
know that the software is there as a further guarantee against any
errors caused by tiredness or disturbances.
But perhaps the biggest benefit of the system is for less experienced
radiologists or even non-radiologists such as surgeons or
anesthesiologists. Especially in the early formative stages of their
clinical experience, such personnel can often be faced with the
need to take urgent, important decisions often in the tough
conditions of a crowded emergency room in the middle of the
night. The support of the results from the AI-Rad Companion is
extremely helpful in such situations.

Q

How useful are the confidence scores that the software
generates?
The software flags detected abnormalities but also shows
confidence scores which are an indication of how certain the
system is in the characterisation of the abnormalities [Figure
2]. These are very helpful. Currently the confidence score is
expressed as figure on a scale of 1 (low confidence) to 10 (high
confidence). We have found that if the score is above 7, the system
is reliably correct in over 95% of cases, which of course is very
impressive. We interpret a score of 6 as meaning that it is worth
having a quick further look at the flagged abnormality since it isn’t
clear what exactly is behind it.
One key question regarding the performance of the software is how
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many abnormalities are identified that were completely missed by
the radiologist. This depends totally on the level of experience of the
radiologist. The current performance of the software is comparable
with that of a mid-level radiologist. This is in fact a key take-home
message coming out of all of our studies – the system can help relatively
inexperienced radiologists, or non-radiologists, to significantly
improve their performance and, crucially avoid potentially dangerous
mistakes caused by misinterpretation or lack of experience.
The other side of the coin regarding the number of abnormalities
detected by the software but not by the radiologist is the inverse,
i.e. the number of lesions only detected by the radiologist but
missed by the software. The answer to this sounds too good to be
true, but the data are clear — with the current threshold setting,
the results we have shown that the system effectively misses none
of the Big Five CXR pathologies on which it has been trained.
Of course since the software has not (yet) been trained to detect
non-lung incidental findings such as a broken rib or a projectile
in the chest, the software will (for the moment) not pick them up

Q

What about the legal responsibility for the diagnosis when
the AI Rad Companion is used?
That’s an important question but one with a clear answer. Even
if the software is a very useful support to us, ultimately the
radiologist remains legally responsible for the outgoing report.

Q

What about possible further technical developments?

One development that could be extremely useful in the future
would be the possibility for the software to automatically
re-prioritize cases waiting to be signed off by the radiologist. This
is currently being worked on but is quite a challenge since robust
and powerful interfaces between the AI/PACS and RIS systems
have to be established.
Another useful development which is also being worked on is
the automatic production of a report by the software or at least
the incorporation of the algorithm-derived data into a structured
report and the transfer of this report to the RIS.
A relatively minor but still useful development could be the
validation of the system to handle supine cases. At the moment
the software only handles thorax images taken upright and
posterior-anterior. These represent 80% of all the chest X-rays we
take, but it would be nice to also cover upright anterior-posterior
and supine images as well. I have no doubt that the next release
of the software will take care of this.

Q

So what’s your overall impression of the final resulting
software?

I hope that you have by now detected that I am extremely positive
not just about what has been created and our contribution, but
particularly how the software performs in daily routine. Right
from the start, our strategy was that once we had clearly defined
our objectives, we had to focus absolutely on achieving these
aims and to “keep it simple” in getting there. We didn’t want to
get distracted along the way or be side-tracked into exploring too
many diversions — tempting though they may be — but which
on cold, hard analysis were not strictly necessary for the goal
of attaining the objectives and were in fact only “nice to have”
features.
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Thus our focus on ensuring that the software can reliably detect
and at high sensitivity the “Big Five” pathologies in chest X-rays
means that we cover 95% of all pathologies that occur in daily
routine.
In practice when I get a message from the software rating a case as
“inconspicuous”, this effectively means that I know the diagnosis
can be established in a few seconds. This is a powerful feature
allowing the clinician and even non-radiologists to concentrate
on other clinical aspects of the patient. You can imagine how
useful that is in practice. For example take a case, admitted
to the emergency room at 3.00 o’clock in the morning – the
patient presenting with fever, shortness of breath and serious
weight- loss over the previous few weeks. In such a case, if the
AI-Rad companion rates the Chest X-Ray “without finding”,
you can be sure that there is no consolidation, atelectasis, tumor,
pneumothorax or pleural effusions. Thus a simple and rapid
procedure can have a big impact on the patient’s immediate
medical work-up. That’s the big goal. The software provides help
where it is most needed – right at the side of the clinician and
especially during night and weekend-shifts.

Q

Future prospects? Will you apply the AI-Rad companion to
all your chest Xray imaging systems ?
We will definitely apply this system to all imaging systems and
locations/hospitals in our group, where there has already been a
positive reaction to this idea .
There are also AI-Rad Companion modules for other organs
such as the prostate. As you have no doubt noticed I am “hooked”
on the AI-Rad technology approach so naturally I am eager to
try to evaluate other modules everywhere we have high case
numbers. This is the great advantage of the Teamplay digital
health platform. Once the backbone is installed you can expand
the system and scale it exactly the way you need it..
In the longer term, a key issue to be faced in radiology will
inevitably be whether ultimately the software can be left on its
own to make diagnoses without any human intervention. That is
not the case at the moment and right now I am happy that every
case is still seen by a radiologist and I think my patients are too.
However the hard fact is that our daily workload is increasing
inexorably and there is a constant pressure on costs, so the day
will come when we will be very happy to have tools like the AI
Rad Companion to take over monotonous tasks and give us
radiologists time to communicate more with our colleagues
and patients. Such a hand-over is increasingly becoming less
difficult to contemplate as we accumulate more data on the
use of AI-Rad and our confidence and trust in it continues
to grow.
Some radiologists perceive AI as a threat but my sincere opinion
is that we in the radiology profession will not be able to master
the challenges of the future without it. We cannot keep pace with
the increasing technical and medical demands just by increasing
the numbers of radiologists – in fact we’ll be lucky if we can even
just replace the loss of experienced colleagues as they retire. To
sum up my thoughts on AI and radiology, I don’t think I can
express myself better than to simply repeat what I said at the
last ECR meeting in the perhaps colorful but I believe accurate
expression
“AI will save radiology’s ass …. “
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IN DU S TRY NEWS
Hologic acquires SOMATEX
The acquisition of SOMATEX, a leader in biopsy site markers and localization technologies, further expands
Hologic’s portfolio of breast health solutions
Hologic the innovative medical technology company
primarily focused on improving women’s health, announced in
January that it has completed
the acquisition of SOMATEX
Medical Technologies GmbH,
a leader in biopsy site markers
and localization technologies.
SOMATEX specializes in the
development and manufacturing
of minimally invasive devices in
the areas of tumor diagnostics,
biopsy
and
interventional
specialties, providing Hologic
with additional expertise and
capabilities to continue to grow
its breast health portfolio. The
SOMATEX product portfolio
includes the Tumark®family of
tissue markers, which were distributed by Hologic in the U.S.
prior to the acquisition.
The transaction supports Hologic’s strategy to provide a
comprehensive suite of innovative solutions across the continuum
of breast health care. Specifically, SOMATEX’s differentiated
products will enable Hologic to strengthen and further expand
its breast marker portfolio, which has been growing consistently.
As a result of the acquisition, Hologic will also enhance its sales
presence in Europe by expanding its direct channel in Germany
and its network of regional and international distributor partners.

“The acquisition of SOMATEX allows us to expand our biopsy
portfolio by providing a suite of market-leading solutions that not only
address our customers’ needs, but also
improve the biopsy experience for
their patients,” said Jennifer Meade,
Hologic’s Division President, Breast
and Skeletal Health Solutions.
“We’ve had a strong partnership
with SOMATEX for several years,
which along with our shared focus
on innovation, will allow us to
quickly integrate and begin building
a pipeline that will drive profitable
growth and recurring revenue for
our breast health business globally.”
“For years, SOMATEX has been
committed to driving innovative,
best-in-class tumor marker and
localization solutions for our customers and their patients and to
becoming a leader in our space,” said Joerg Heise, Managing Director
of SOMATEX. “We are excited to continue this journey through
Hologic and their global footprint, providing so many more customers
with access to these pioneering technologies that aid in the early
detection and treatment of breast cancer.”
HOLOGIC
MARLBOROUGH, MA, USA
www.hologic.com

Europe approves merger between Siemens Healthineers
and Varian Medical Systems
Siemens Healthineers have announced
that the European Commission has
concluded its review of Siemens Healthineers’
planned merger with Varian Medical
Systems and approved the transaction
subject to certain conditions. In accordance
with its commitments, the company will
continue to keep its imaging and oncology
software solutions interoperable with thirdparty offerings in the future. This concerns
the connection of imaging solutions for
radiation therapy with third-party oncology
software solutions (and vice versa) as well as
respiratory motion devices.
“With the EU regulatory approval of
the transaction, we have taken another
important step forward on the path to
34

combining our two companies. Together
with Varian’s strong team, we aim to do
everything we can in the future to ensure
that people around the world benefit from
our efforts in the fight against cancer and
to strengthen global healthcare,” said Bernd
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Montag, CEO of Siemens Healthineers.
Siemens Healthineers expects to close
the merger with Varian in the first half of
calendar year 2021.
Varian is a world leader in the field
of cancer care, with innovative solutions
especially in radiation oncology and
related software. With a holistic approach
to cancer care, the company is increasingly
leveraging technologies such as artificial
intelligence, machine learning and
data analysis to further improve cancer
treatment and expand access to care.
SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
www.siemens-healthineers.com
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Philips and InSightec
partner to expand
access to MR-guided
focused ultrasound for
incisionless neurosurgery

Philips and InSightec, a healthcare company
focused on the therapeutic power of acoustic
energy, have announced a collaboration
to expand access to MR-guided focused
ultrasound for incisionless neurosurgery. By
developing compatibility between Philips’

advanced MR systems and the Exablate Neuro
platform from InSightec, the two companies will
support expanded access to MR-guided focused
ultrasound for the treatment of Essential
Tremor and other neurological disorders. The
expansion of access to this innovative treatment
option has the potential to significantly improve
the patient and staff experience, enhance health
outcomes and lower the cost of care.
Essential Tremor is a neurological
condition that typically causes shaking
of the hands, head and voice, and may
also cause shaking of the legs and trunk.
The tremor begins mildly and progresses
over time, and in some patients, is severe
enough to interfere with daily activities,
such as personal care, eating or getting
dressed. Essential Tremor is one of the most
common movement disorders in the world.
MR-guided focused ultrasound uses highintensity sound waves, guided by magnetic
resonance imaging, to target and treat the
area of the brain responsible for the tremor.
The incisionless treatment option is often
performed in an outpatient setting, with
many patients showing immediate tremor
relief with minimal complications.
“As a leading innovator in MR imaging
to support precise diagnosis and targeted
therapies, we continue to expand the role of MR
in providing precision guidance for minimally
invasive therapy solutions into new treatment
areas,” said Arjen Radder, General Manager
for MR at Philips. “By partnering with InSightec
MARCH 2021

we are expanding access to Philips’ advanced
MR capabilities to a wider range of healthcare
providers, including neurosurgery practices both
in-hospital and in outpatient settings, as well
as the global research community. Together, we
aim to advance towards clear care pathways
with predictable outcomes for every patient.”
“InSightec is committed to expanding patient
access for MR-guided focused ultrasound, which
is rapidly being adopted as a standard of care
worldwide for treating Essential Tremor, as well
as continuing to develop a research pipeline for the
treatment of many other disorders,” said Maurice
R. Ferré MD, InSightec CEO. “Partnering
with Philips will help increase adoption of our
innovative technology to transform patient care.”
The partnership will involve the
development of compatibility between the
InSightec Exablate Neuro platform and
Philips’ MR Ingenia Elition 3.0T, Ingenia 3.0T
and Ingenia 1.5T systems. This includes the
Ambition 1.5T MR, the industry’s first and
only commercially available fully sealed magnet
for more productive, helium-free operations.
Philips’ MR therapy portfolio also includes its
Ingenia MR-OR intraoperative MR for use
during neurosurgical procedures, as well as its
leading MR-only radiotherapy applications,
which enable clinicians to quickly execute
complete imaging protocols for prostate, female
pelvis, brain, head and neck, and spine.
PHILIPS
THE NETHERLANDS
www.philips.com
INSIGHTEC,
ISRAEL
www.insightec.com

GE Healthcare & Wayra
UK to support start-ups
to develop AI Applications
for Healthcare with new
accelerator program
GE Healthcare and Wayra UK announced the
launch of GE’s regional programme to support
digital health start-ups to develop AI applications
for healthcare and accelerate the path of new AI
solutions for healthcare to market. The Edison
Accelerator will welcome 6 start-ups to its
first cohort in early 2021 which will focus on
applying artificial intelligence (AI) to medical
imaging, operational AI in oncology and the
use of AI to improve the patient experience.
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This is GE Healthcare’s first such initiative in
Europe, Middle East and Africa (EMEA) area,
following two successful programmes in China
and India. GE is working in partnership with
the pioneer of corporate innovation, Wayra
UK. The start-ups joining the programme will
focus on three aspects of their proposition:
innovation, adoption and integration. They will
work towards getting their proof of concepts in
place and if successful, they could gain access
to GE Healthcare’s innovative Edison platform.
The platform enables rapid and compliant
design, development and deployment of various
applications and will ultimately give the start-ups
access to GE Healthcare’s clients. The start-ups
will be able to tap into GE Healthcare’s extensive
global network including thousands of sales

professionals and distribution partners in 160
countries. A network of mentors from domains
including healthcare technology, business
development and investment will support the
start-ups throughout the programme.
The Edison Accelerator has been co-designed
with healthcare providers to make it easier
for digital health start-ups to bring new and
innovative solutions to the market quickly
and cost-effectively. A rich network of
mentors from a variety of domains including
healthcare technology, business development
and investment will support the start-ups
throughout the programme.
Start-ups and scale-ups based in the EMEA
area and targeting the healthcare space will
be able to apply for the first cohort in early
2021. Applications from start-ups leveraging
technologies like big data and advanced
analytics, AI and machine learning, image and
time series processing and edge computing
will have an advantage in their application.
The first cohort of the EMEA Edison
Accelerator will focus on finding the best
solutions that apply AI to medical imaging,
operational AI in oncology and the usage of
AI to improve the patient experience.
GE HEALTHCARE
BUC, FRANCE
www.gehealthcare.com
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COVID-19
The challenges and opportunities
for radiology departments in the
COVID pandemic
By M Kanyasa, T Lumeyu & H Ali

This article describes the experiences
and challenges faced by the radiology
department in a large orthopedic
hospital in the Midlands area
of England during the COVID-19
pandemic.
In particular the article describes the
experiences during the second COVID19 lock-down period compared to the
first, explores the transition period
between the two lock-downs and
summarizes how safety measures
were developed and implemented
to keep the department running
throughout the global pandemic.
The Royal Orthopaedic Hospital NHS Foundation Trust,
(ROH) in Birmingham, England is renowned as a specialised
oncology and orthopedic service not only locally and nationally
but also on a global level. Imaging at the ROH plays a vital role
in service delivery, especially in the orthopedic and oncology
departments. Patients may come to radiology from their very
first visit to the oncology and outpatient departments, or
halfway through their hospital journey during surgery and
post-surgery. Among the imaging service that we provide are
specialised ultrasound guided procedures, X-rays, CT guided
biopsies and injections, CT- guided radiofrequency ablations
and vertebroplasties.
The COVID-19 pandemic has had a huge impact on all essential
clinical and non-clinical practice in the UK’s National Health
Service (NHS). The crisis called for creative and innovative
ideas to keep the services running while maintaining the
same high-quality care under a ‘new normal’. Understandably,
knowledge about the disease and how best to manage it was
initially limited despite regular news and scientific updates.

Regular review of the response of the disease has challenged us
to update our working practises to continue to offer a safe and
efficient service to our patients.
FIRST WAVE OF COVID-19

Although we always followed UK government guidelines and
Public Health NHS England guidance as soon as they were
released, it was always paramount that the service be kept
running in the safest possible manner, which at the time meant
carrying on with essential imaging and urgent operations.
Thus, some of the imaging services were kept open during the
first COVID wave. However, most of our intervention lists
were initially cancelled from March 2020 in response to the
COVID-19 pandemic. This was mainly due to the extremely
limited knowledge we had at the time about the pandemic in
the first lock-down. The main concern was of course how best
to keep patients, staff and the wider community safe.
During the first lock-down, the implementation‐ of a ‘long
day rota’ allowed us to accommodate more patients. It was
so effective that we realized that the service could be further
optimized if we stopped working on an appointment-only
service, so we opened our service back to cater for walk-in
patients, as it was pre – COVID-19, but with an increased
frequency of cleaning in-between patients. This involved
housekeeping and X-ray staff thoroughly cleaning all relevant
areas according to protocols. The department liaised closely with
outpatients in order to keep the service running. This ensured
patient safety at all times. When rules regarding shielding were
eased there was a positive effect on the department as it led to
an increase in staff numbers and therefore an ability to cope
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With clear management and leadership, the team was able to pull together and
manage to keep the department running despite staff shortages because of COVIDand non-COVID related issues.
Above left to right, Mationesa Kanyasa, Sandra Milward, Dr Rajesh Botchu, Tatenda
Lumeyu, Dr Christine Azzopardi, Hodon Ali
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with the growing demands of providing an efficient and safe service. and the out-patient department remained open as normal
One of the undertakings of the ROH during the pandemic was an since the first lock-down. COVID-19 risk assessments carried
extension of services to urgent trauma and emergency surgeries. out after lock-down one were reviewed. The result was that
We liaised with the
social distancing was increased, as
clinicians from other trusts
“...What we once referred to as ‘new normal’.... was touch-point cleaning. Notices
as to how to deliver the best
indicating the number of people in
care possible at the time
soon became a
the staff room at a time were put
with all the required safety
in place.
measures put in place. Our
‘continuously reviewed changing normal’...”
We have always had enough PPE in
safety measures continued
the department, which has been vital
to be updated in line with government guidelines as they were because of the increased flow of activity during this second lockpublished. In addition, our trust developed its own local guidelines down compared to the first. Priority based appointments were
based on government, WHO and Public Health England guidance. made. The number of on-the-day outpatient referrals for imaging
All updates were shared within the departments through regularly was monitored daily and reduced to allow for social distancing.
scheduled team briefing meetings and disseminated via the trust We increased turnover time between patients to allow increased
intranet communications and trust-wide emails.
cleaning and safety measures.
We were adequately prepared and did the best we could in line With effective and easy access to test kits and quick results,
with the evidence at the time of the first COVID-19 lock-down our department has remained open throughout the pandemic,
wave. Careful consideration of how to rearrange, and remove even during the second lock-down. This meant suspected or
excess, furniture was needed to make space for social distancing symptomatic staff and patients in the department could be tested,
measures, along with initiating a one-way system flow through with results received within 48 hours.
the department. Further protective measures included the clean We carried on as a COVID 19-free site by making sure all patients
and dirty technique, continued use of Personal Protection self-isolated for 14 days before their procedure. Inpatients are swabbed
Equipment (PPE), portable imaging when appropriate, social twice to determine their COVID-19 status’. In some instances, there
distancing as much as possible and increased hand hygiene and were delays in obtaining those results mostly because the labs were
general housekeeping.
overwhelmed with the pressure of having to produce results for a large
number of patients. Because of this, it was decided during the second
SECOND COVID WAVE
lock-down that there was no need for patients attending the imaging
When plans for the second UK national lock-down were announced, department for CT-guided injections to be tested for COVID-19.
we were still somewhat apprehensive, but nowhere near to the same Rather, they could attend the department as walk-in patients and have
extent as we were at the first lock-down. In fact, the second time their procedure carried out as such. CT guided injections would be
around, the national lock-down was almost expected and had been performed as a separate list to CT guided biopsies, on separate days
foreshadowed by the UK four tier system before the lock-down as part of the ongoing COVID-19 risk management.
actually started. Essentially, the trust was better prepared for the There were concerns about the use of steroid injections during the
second lock-down thanks to the lessons learnt from the first and COVID-19 pandemic especially in the first lock-down, which, at the
the transitional period in-between the lock-downs, which was still time, caused all injection procedures to be cancelled. However as more
challenging. What we once referred to as “a new normal”, did not evidence emerged and concerns were clinically evaluated, necessary
stay the “new normal’” but soon became a “continuously reviewed measures were put in place to facilitate the continued use of steroid
changing normal”.
injection and prevent further harm or increased risk to the effects of
While the trust is at the level four alert level, it remains open to COVID-19 as in lock down one. An evidence-based standard operating
priority one and priority two patients for operations, allowing procedure was created to guide the safe use of steroid injections. This
anaesthetic support to neighboring trusts. Theatre activity was enabled us to perform steroid injection procedures for our patients from
reduced in the second lock-down. However imaging, therapies the end of the first wave right through the second wave lock down.
In imaging, we now have socially distanced daily meetings in which
team leaders disseminate any changes and updates that may be
happening in the trust. Innovatively, a COVID-19 team briefing
WhatsApp group was created by management to further support
and update the team as appropriate. This helps us all to plan ahead
and to minimise any disruption to patients.
As a team under excellent management and leadership, we all pulled
together and managed to keep the department running despite
staff shortages of COVID related and non-COVID related issues.
The figure above shows that activity in imaging for X-ray, CT and Fluoroscopic examinations
was reduced significantly between June 2019 and October 2020. The reduction in x-ray
exams was nearly 40%. A similar reduction was seen in fluoroscopic examinations, with the
lowest reduction (-27%) being in CT. Blue column 2019; Orange 2020
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C T COLONOGRAPHY
Machine learning method identifies
precancerous colon polyps

CRIPTION!

Colorectal cancer is among the three most common causes
of cancer-related death among men and women in industrialized
countries. Most types of colorectal cancer originate from adenomatous
polyps that develop over several years. Early detection and removal
of these precancerous polyps can reduce the incidence and mortality
of colorectal cancer. Over the last two decades, CT colonography has
emerged as a noninvasive alternative to colonoscopy in screening for
colorectal cancer. It is comparable to colonoscopy in detecting most
polyps and is effective in visualizing portions of the colon that in
cases of complex anatomical conditions cannot always be evaluated by
colonoscopy.
However, CT colonography does not enable a definite differentiation
between benign and premalignant polyps, which is crucial for individual
risk stratification and therapy guidance.
A newly published study describes the results of the use of a
machine learning algorithm that helps accurately differentiate benign
and premalignant colorectal polyps on CT colonography scans [1]. For
the new study, researchers leveraged the power of radiomics, that is
the process of extracting quantitative features from medical images, to
characterize polyps.
The researchers developed the machine learning algorithm to Figure 1. Panel A: Optical colonoscopy. Panels B-D: CT colonography of a 9 mm
predict the character of the individual polyps based on quantitative polyp (arrows) in the descending colon of a 78 year old woman. Panel B Virtual
fly-through 3D reconstructions were used for exact polyp localization. Panel C:
image features extracted through radiomics. They then applied the Manual polyp segmentation was performed in multiplanar 2D CT colongraphy
noninvasive, radiomics-based machine learning method on CT images. Panel D: CT colonography images were pre-processed for image feature
colonography images from a group of asymptomatic patients at average extraction by application of a dedicated filter.
risk of colorectal cancer. The machine learning algorithm was trained on
a set of more than 100 colorectal polyps in 63 patients and then tested
“Adding machine learning-assisted image analysis to conventional,
on a set of 77 polyps in 59 patients.
radiological image reading could further improve the clinical
In the test set, the machine learning
significance of CT colonography-based
approach
enabled
noninvasive
colorectal cancer screening by allowing
differentiation of benign and premalignant
for a more precise selection of patients
Take-Home Messages
CT colonography-detected colorectal
eligible for subsequent polypectomy”.
• A machine learning algorithm can
polyps, with a sensitivity of 82%, and
Dr. Grosu said. “This method could be
predict the character of individual polyps
specificity of 85%. The area under the
used routinely as a second reader in all
based on quantitative image features
curve (AUC), which reflects how much
CT colonography examinations in the
extracted through radiomics.
the model is capable of distinguishing
• In the test set, the machine learning
distant future.”
between benign and precancerous polyps,
approach
enabled
noninvasive
Dr. Grosu said that additional studies
was excellent.
differentiation
of
benign
and
with larger numbers of patients are
“These results serve as proofpremalignant CT colonography-detected
needed to validate the findings. He added
of-concept that machine learningcolorectal polyps.
that these studies should also help drive
based image analysis allows the
•The findings point to a role for machine
improvements in the machine learning
noninvasive differentiation of benign
learning-derived algorithms in boosting
algorithm.
and premalignant colorectal polyps
the effectiveness of CT colonography as a
“Further refinement of the machine
in CT colonography data sets,” said
screening tool for colorectal cancer
learning-based image analysis is
study lead author Dr. Sergio Grosu,
necessary to achieve higher precision in
radiologist from the University
polyp differentiation as well as workflow
Hospital, Ludwig Maximilian University of Munich, in Munich, optimization for better applicability in clinical routine” Dr. Grosu said.
Germany. “The AUC of 0.91 indicates that this method works
REFERENCE
well.”
The findings point to a role for machine learning-derived algorithms 1. Grosu S et al. Machine Learning-based Differentiation of Benign and Premalignant
Colorectal Polyps Detected with CT Colonography in an Asymptomatic Screening
in boosting the effectiveness of CT colonography as a screening tool for Population: A Proof-of-Concept Study. Radiology. 2021;202363. doi: 10.1148/radiol.2021202363.
colorectal cancer.
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T EC H N O LOGY UPDATE
AI-powered breast image quality scoring
system wins award at ECR 2021

More than 1,000 scientific posters were presented at this
year’s virtual ECR meeting. . Only eight were selected to win
the top Magna cum Laude award — including a retrospective
study examining the relationship between technical repeats
from the UK NHS Breast Screening Program and Volpara’s
automated PGMI scoring software.

image quality and radiographer performance in an objective
manner,” first author Hannah-Mary Gilroy and her
colleagues concluded.
Volpara’s automated approach is based on best practices
from around the world (including the UK PGMI standard10)
and enables breast imaging centers to achieve a high standard
of mammographic image quality, to provide a continuous
training program to advance technologist performance, and
to more easily prepare for external quality audits such as
the FDA Enhancing Quality Using the Inspection Program
(EQUIP) initiative.
VOLPARA HEALTH
WELLINGTON, NEW ZEALAND
www.voplarahealth.com
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Glass-free cesium detector for
medical imaging

I

The TruPGMI method from Volpara automatically evaluates
the image quality of every screening mammographic image.
Objective assessment helps technologists further develop
their breastpositioning skills and determine if image retakes
are necessary. The software first identifies breast positioning
deficiencies and then categorizes each image as Perfect (P),
Good (G), Moderate (M), or Inadequate (I), resulting in an
overall assessment of an image’s quality from a positioning
perspective. Images labeled inadequate are considered to be low
in diagnostic quality and may be repeated by the technologist.
In the retrospective study that won the ECR poster award, 2,134
technical repeat cases were automatically assessed by TruPGMI
and compared to a reference set of accepted images — images
which were not repeated.
The TruPGMI software assigned significantly more
inadequate scores to original images in the pool of technical
repeats compared to the set of accepted images (41% vs 2%,
p<0.001), and significantly less perfect scores (2% vs 17%,
p<0.001).
Notably, of the technical repeat cases, 53% of them
received a higher score than the original image. However,
40% of the technical repeats received the same score as the
original image, and 7% of the technical repeats were scored
lower than the original image.
The study found that the most common positioning
deficiency was an inadequate visualization of the pectoral
muscle on medio lateral oblique (MLO) mammogram views.
The inclusion of the pectoral muscle in a mammogram is key
for ensuring all breast tissue is imaged and fewer cancers are
missed.
As for craniocaudal (CC) views, there were significantly
more original images where the nipple was exaggerated from
the central midline when compared to accepted images (41%
vs 21%, p<0.001).
The results of the study highlight the role of artificial
intelligence (AI) tools in providing objective image quality
feedback independent of a mammography reader’s training
or background. “Automated positioning measurement
represents a promising means to continuously monitor
40
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Carestream has launched its first cesium glass-free medical
detector to the market. The CARESTREAM Lux 35 Detector is a
lightweight, glass-free wireless detector ergonomically designed
with the comfort of patients and radiographers in mind. The
cesium detector offers superb resolution, better detail and a
reduced exposure dose as compared to gadolinium detectors.
The introduction of the Lux 35 Detector is an illustration
of
Carestream’s
commitment
to
innovation, building
on the success of its
glass-free detector
in the rugged nondestructive testing
market.
Weighing just
around 2.3 Kg, the
sleek 35 cm x 43 cm
Lux 35 Detector, with its glass-free sensor, is Carestream’s
lightest detector to date. A lighter detector makes it easier
for radiographers to transport while making rounds and
performing bedside exams.
“The lightweight Lux 35 Detector helps ease stress on
radiographers, especially when doing mobile imaging as they
are constantly moving the detector from machine to patient,”
said Jill Hamman, Worldwide Marketing Manager of
Global X-ray Solutions at Carestream. “The lighter weight
and ergonomic finger grips result in less stress and fatigue on
radiographers.”
The Lux 35’s ergonomic design enables easier handling
and minimizes accidental drops and slips, allowing for easier
positioning, especially with bedridden patients. Rounded
and beveled edges provide more patient comfort when the
detector needs to be placed behind or under a patient. The
Lux 35 supports a variety of image-processing options to
assist radiologists, including Tube and Line Visualization,
Pneumothorax Visualization, EVP Plus, Bone Suppression
CARESTREAM HEALTH
ROCHESTER, NY, USA
www.carestream.com
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Wireless, pocket-sized ultrasound providing
crystal clear image quality
GE Healthcare has just introduced the Vscan Air, a cuttingedge a wireless, pocket-sized ultrasound that provides crystal
clear image quality, provides whole-body scanning capabilities,
and intuitive software — all in the palm of clinicians’ hands.
GE Healthcare pioneered the first color pocket-sized
ultrasound, Vscan, in 2010 and since then has continued
to revolutionize the way clinicians see
patients. To date, there are over 30,000
systems of the Vscan family in the pockets
of clinicians, impacting the care of more
than 50 million patients worldwide. The
Vscan Air continues this commitment
of the company to innovation and to
transforming the clinical exam by making
it easier to acquire high quality ultrasound
images.
“The first time I fired up the Vscan Air
it did feel a little bit like stepping into the
future,” said Dr. Kyle Leonard, Family
Medicine clinician at Hudson Headwaters
Health Network in upstate New York.
“Many of us are pressed to see patients, to
give patients that access to care, so the more
time something takes, the fewer patients I can
provide access to in a day. With the portability and ease of use of
the Vscan Air, I can bring it with me throughout the day in each
exam room and spend more time with my patients.”
Today, clinicians worldwide are treating more critically ill
patients than ever before with limited staff, time, and resources.
Handheld ultrasound has become an essential tool, allowing
clinicians to quickly collect images and triage patients while
also providing the benefits of portability, cleanability, and
workflow efficiency. Several studies show lung ultrasound
comparable to both X-ray and CT when examining the lungs
of COVID-19 patients.
“Time is one of the most valuable resources in this pandemicchallenged world, where so many patients need care. Now, I
can carry Vscan Air in my coat pocket, take it out, and start
to scan. With this powerful tool in my pocket I can perform
a complete examination on my patients and make decisions
quickly right at the bedside,” said Dr. Yale Tung-Chen, Chief
of the Division of Ultrasound in Internal Medicine at Hospital
Universitario Puerta de Hierro, Majadahonda in Madrid, Spain
and currently working in the Spanish COVID-19 specialized
Isabel Zendal Emergency Hospital. “The images you can get
of the heart on this handheld device are similar to what you’d
get from a full-sized, high-end ultrasound. Vscan Air is a welldesigned, powerful tool that’s easy to clean and easy to use.”
The Vscan Air ultrasound system enters the market as one
of the smallest and lightweight handheld ultrasound devices
with the exceptional image quality and advanced visualization
software.
Features of the system are:
• Optimized for the most common adult and pediatric
MARCH 2021
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physical exams to support a broad range of applications
• The dual probe’s two-sided design allows for both shallow
and deep exams
Additional benefits include:
• Whole-body scanning capabilities with crystal clear
image quality: both shallow and deep exams can be completed
effortlessly with a simple flip of the twosided probe design (high frequency
linear and convex transducer probe),
without switching probes in-between
or during clinical exams. Proprietary
SignalMax technology allows for
crystal clear imaging capability of larger
ultrasound machines in the palm of the
hand.
• Intuitive user interface and probe
design: user-tested design includes
software presets for fast scanning,
single-button probe for easy image
capture and freezing, and intuitive
set-up and scan start-up so users can
pair the probe and start scanning
immediately.
• Securely share data and images:
seamlessly share auto-anonymized images with patients postscan. Patient data remains within the institute’s network not the Cloud. Images are stored and shared securely with
the systems’ DICOM TLS 1.3 with private client & server
certificate support (the most secure method currently available
to send patient data over a wireless network for review and
storage) without a monthly subscription.
• Probe cleanability and durability: military-grade durability
standard, withstanding drops, and extreme temperatures, water
exposure, and high-level disinfection techniques.
• Maximum portability and energy savings: the system
adapts signal processing from high-end console systems into
a custom miniaturized chipset. The result is an ultra-compact
device that delivers high-intensity ultrasound signals, enabling
high-quality imaging and achieving 77% power reduction
compared to off-the-shelf Analog Front End components.
“Now more than ever, clinicians need smaller and smarter
tools that increase access and efficiency both in and outside of
the four walls of the hospital*,” said Anders Wold, President
and CEO of Global Ultrasound at GE Healthcare. “The Vscan
Air exemplifies customer-driven innovation that enables more
personalized care for patients worldwide. We pioneered handheld
ultrasound when we brought the first pocket-sized ultrasound
with color Doppler to market and now we see Vscan Air as
delivering on the future of healthcare at a time when ultrasound
has proven to be an essential tool at the point of care.”
GE HEALTHCARE
BUC, FRANCE
https://vscan-air.gehealthcare.com/
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Software for faster breast image reading
and mammography workflow optimization

Siemens Healthineers has introduced a new software solution,
known as Mammovista B.smart, that speeds up the entire
reading workflow for breast imaging: Also new from Siemens is
the Teamplay Mammo Dashboard, a tool for dashboard-based
visualization of key performance indicators (KPIs) in the breast
imaging process that serves to optimize workflows.
Mammovista B.smart was developed from scratch to
support maximum reading performance across multiple
imaging modalities. During the process of reading
mammography images, AI- supported workflows (Next-Gen
AI is an option and available with the Transpara software from
the ScreenPointMedical company) highlight abnormalities

The Mammovista B.smart software from Siemens Healthineers speeds up the entire
reading workflow for breast imaging.

in breast tissue and offer a so-called “confidence score”
that shows the algorithm’s assessment of the probability of
cancerous tissue. Studies have shown that by implementing
evidence-based AI, a significant increase in accuracy can be
achieved. as well as a 35% reduction in workload. The new
Mammovista B.smart user interfacewas designed based on
user feedback; among other things, it reduces the number
of clicks required for specific tasks wherever possible. All
features, including a significant reduction in image loading
time, support radiologists with their increased workloads that
are the result of expanded breast-care screening programs
and the need to manage greater complexity in multimodality
diagnostics. “In breast imaging, it’s not unusual for a radiologist
to have to read datasets from up to 100 patients in one hour.
Therefore, saving even a few seconds per case due to faster
loading and pre-analysis using AI has significant positive impact
and increases diagnostic accuracy,” says Carsten Bertram,
Head of X-ray Products at Siemens Healthineers.
The second innovation, Teamplay Mammo Dashboard,
runs on the Siemens Healthineers Teamplay Digital
Health Platform that was specifically designed for breast
care centers. The Teamplay Mammo Dashboard provides
an intuitive overview of specific institution, modality, and
examination key performance indicators (KPIs) to reveal
potential workflow optimizations. The KPIs tracked include
radiation dose, device utilization and other parameters, so
making important steps of the mammography examination
42
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process transparent while identifying possible bottlenecks.
This enables institutions to increase workflow efficiency and
standardization in imaging. With this newest addition to the
Teamplay performance management applications Siemens
Healthineers continues to streamline operations unlocking
potential productivity gains, making the most of the data
acquired and providing tangible recommendations for
improvements.
SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
www.siemenshealthineers.com

Sensor for monitoring mammography
radiation characteristics

The needs for the dosimetry monitoring of mammography
X-ray radiation often change as manufacturers introduce
new beam qualities so X-ray measurement systems have
to keep up. The RaySafe X2 X-Ray QA Measurement
System is a multi-parameter, multi-modality instrument,
with a complete range of sensors available to cover all
measurements needs.
The RaySafe X2 MAM system from Fluke meets
the challenge of monitoring mammography dosimetry
and combines state-of-art stacked sensor technology
with a user-friendly interface. The system measures all
parameters on various mammography machines, including
tomosynthesis systems, such as the GE Senographe Pristina
and Hologic Dimensions. If all that has to be measured is
dose and Half Value Layer (HVL) all that’s needed is to
connect the sensor to the base unit.
The X2 MAM
sensor
from
Fluke possesses
unmatched
accuracy
in
dose and HVL
measurements
that enable the
user to obtain
important
readings without any need to choose a target/filter
combination. All that is required is to connect the sensor:
measurements can then immediately be started without the
need to make any selections. If kVp readings are required,
a Quick Setting menu with beam qualities is available,
just one swipe away. Thanks to its Active Compensation
technology the X2 MAM sensor is insensitive to variations in
filter thicknesses and tube aging effects. Among the features
of the system are: • dose and HVL measurements for all
beam qualities – without special settings or corrections; •
Tomosynthesis measurements up to +/- 30 degrees correctly
with one sensor without correction or special settings; • HVL
measurement within 5% instead of 10% like most sensors; •
orientation independent.
UNFORS RAYSAFE AB
BILLDAL, SWEDEN
www.raysafe.com
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Discover ProFound AI®
Precise, Powerful, Proven AI Solutions for
Breast Cancer Screening and Diagnosis
NEW: ProFound AI® Risk
The only clinical decision support tool that provides an accurate two-year
breast cancer risk based only on a mammogram and age.

ProFound AI® for 2D and 3D Mammography
Clinically proven to support cancer detection.

PowerLook® Density Assessment

Learn more and request a demo at
www.icadmed.com/profoundai-risk.html

Trust the Proven Leader in Breast AI

