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Predicting the future of HealthCare

E

ach year the Future health
Index – now in its seventh year
of publ;ication
— provides a
fascinating and highly interesting
insight as to how healthcare leaders
consider the likely future and challenges of
the healthcare sector in general. The FHI
is the largest global survey to analyze the
top priorities and concerns of healthcare
leaders, namely senior executive decision
maker/influencers working in a hospital,
medical practice, imaging centers/officebased lab, ambulatory center or urgent care
facility.
The FHI is commissioned by Philips but
the survey is carried out by an independent
global business and consumer research
services firm, iResearch, employing a mixed
methodology of online and telephone
surveying. The research was carried out in
15 countries and involved interviews with
nearly 3000 healthcare readers, so the extent
and depth of the survey is unrivalled.
This year the Future Health Index 2022
report provides an opportunity for hardpressed healthcare workers to take a
moment to look up from the day-to-day
routine and consider the main issues that
the leaders in the sector have identified as
being particularly important. (FHI 2022 is
available free of charge at Future Health
Index | Philips). This year the FHI was keenly
awaited since this was the first report postpandemic The Future Health Index 2022
paints a picture of a sector that has seen
dramatic transformation in recent years, and
which has accelerated rapidly over the past
12 months. Rather than continuing to focus
solely on the pandemic, the report shows
that today’s healthcare leaders are radically
shifting their priorities to meet new realities
in medical management. The breadth of the
report makes it difficult to summarize but
leaders have indicated three key priorities
for 2022 and beyond. These are:

Improving staff experience.
With the sector facing a significant 15
million labor shortfall by 2030, improving
the staff experience has become a top
priority for today’s leaders. The FHI 2022
report shows that leaders believe increased
training in digital health technologies will
be key to progress, helping staff feel less
overwhelmed by data-centric processes and
more ready to embrace new workflows.
However, increased training is just one
piece of the puzzle – fixing the labor crisis
D I
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in the long term will ultimately depend on
the successful coordination of governments,
regulators and the industry as a whole to
improve working conditions across the
board.

Realizing the promise of predictive
analytics.
From data silos and interoperability
concerns to technology infrastructure
limitations, many factors are to blame for
the uneven uptake of predictive analytics
to date. (Predictive analytics is a branch of
advanced analytics that makes predictions
about future outcomes using historical
data combined with statistical modeling,
data mining techniques and machine
learning. The approach involves finding
patterns in this data to identify risks and
opportunities). The good news is, we’re
now seeing a number of leaders pioneering
this technology and inspiring others
to drive adoption in their own facilities.
As more organizations reap the rewards
of machine-generated insights in both
clinical and operational settings, such as
enhanced decision-making and lowered
administrative burdens, it is expected that
increased demand will be seen for peer-topeer mentorships between early and late
adopters, as well as strategic partnerships
with health technology companies, bringing
the whole sector up to speed.
Addressing threats to healthcare data
security.
With the industry experiencing record
surges in data breaches, one in five leaders
now cite data privacy and security as top
concerns. This year’s report has shown
how effective initiatives like the European
Health Data Space can be in addressing such
concerns. However, the future of healthcare
data security will depend as much on
educational initiatives for leaders as it will
on vendors following security-by-design
principles – infusing security from product
design and development through testing
and deployment, with robust policies and
procedures for monitoring, updates and
incident response management, as has long
been standard practice in other industries
like financial services.
It’s difficult to argue that these aren’t
important. The question is how the sector
reacts in practice to these challenges.
Already looking forward to FHI 2023.
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Front Cover Story
AI IN RADIOLOGY — FROM ALGORITHM DEVELOPMENT TO IMPLEMENTATION IN
CLINICAL ROUTINE
Machine learning cardiac motion analysis of
patients diagnosed with right heart failure is
used for automated survival prediction.
Image reproduced courtesy of Prof. D. O’Regan
from Bello et al. Deep learning cardiac motion
analysis for human survival prediction. Nat
Mach Intell. 2019; 1: 95-104.
https://doi.org/10.1038/s42256-019-0019-2.

Putting the practical implications of AI in radiology into context — a conversation with Prof
Declan O’Regan, Consultant Radiologist and Director of Imaging Research at Imperial College,
London, UK.
Prof O’Regan combines clinical radiological work with research into the development of
AI-algorithms, including industry-funded projects supported by Bayer. ��������������������������������������34
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Study shows more guidance
needed for primary care
physicians who perform ultrasound
diagnostics
While the use of point-of-care ultrasonography (POCUS) in
the primary care setting may lead to faster and more precise
diagnoses and referrals, overscreening can lead to unintended
harms to patients, including over- or under-diagnosis and
overtreatment. A new study published in Annals of Family
Medicine examined general practitioners’(GP) understanding
of appropriate ultrasound use versus how early adopters
actually use it in their practices. (Andersen, CA et al General
Practitioners’ Perspectives on Appropriate Use of Ultrasonography
in Primary Care in Denmark: A Multistage Mixed Methods
Study. The Annals of Family Medicine. 2022;20(3): 211)

Researchers found that 24.5% of GPs interviewed for the
study conducted POCUS for exploratory purposes in practice,
rather than for focused examinations. Additionally, while
all of the surveyed GPs indicated that they felt formalized
POCUS training should be a requirement, 75% of the GPs
performed examinations outside of anatomic areas where they
had previously received training.
These findings suggest that the use of POCUS by early
adopters in primary care is widespread. It is not known if this
puts patients at risk. The researchers argue that these findings
indicate a need for evidence-based guidelines to support
GPs in choosing which exams to perform and strategies for
developing and maintaining scanning competency.
https://doi.org/10.3170/afm.2795

Portable MRIs almost as effective
as standard MRIs in detecting
strokes
Portable MRI machines, an emerging technology that makes
medical imaging accessible even in remote locations, detected
ischemic strokes, or strokes caused by clotting, in 90% of
patients scanned, according to a recent study led by Yale
and Harvard researchers (Yuen MM et al Portable, low-field
JUNE 2022
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magnetic resonance imaging enables highly accessible and
dynamic bedside evaluation of ischemic stroke Sci Adv. 2022;
22; 8(16): https://doi.org/10.1126/sciadv.abm3952). Previous
studies have shown that portable MRI devices can also detect
strokes caused by bleeding in the brain, which are distinct
from strokes caused by brain clots. The ability of portable
MRI machines to differentiate the two types of stroke will
help clinicians make crucial life-saving treatment decisions
quickly in remote areas for patients who lack ready access to
major hospitals with expensive stationary MRI machines, the
authors say. “This is the first systematic evidence you can detect
ischemic strokes using portable, bedside devices,” said Kevin
Sheth, professor of neurology and neurosurgery at Yale School
of Medicine and co-corresponding author of the study.
Outcomes for stroke patients improve dramatically the quicker
they receive treatment. But access to stationary MRI machines
is limited for those who live far away from major hospitals or
in developing countries. And even stroke patients who have
access to major hospitals often have to wait for scans with
stationary MRIs because of heavy demand for the equipment.
Portable scans can be employed at a patient’s bedside, in
ambulances, or at clinics in remote areas, Sheth said.

A 0.064 T portable MRI scanner in an intensive care unit room. Low-field portable
MRI exams were performed in the presence of operational intensive care equipment.
The portable MRI operator and bedside nurse were able to remain in the room during
scanning. All portable MRI images were available for real-time viewing on an iPad as
each sequence was acquired and processed.

In addition, quickly differentiating between different types
of stroke is crucial for determining proper treatment, the
researchers say. Ischemic strokes are usually treated with blood
thinners. But that course of treatment is dangerous for those
who experience hemorrhagic strokes or strokes in which there
is bleeding in the brain. In an analysis of portable MRI scans
from 50 patients at Yale New Haven Hospital, the Yale and
Harvard researchers found that the results largely confirmed
ischemic stroke diagnoses made by stationary MRIs. For 45 of
those patients, the portable MRI detected blood clots as small
as 4 millimeters in size. Sheth and his team have received
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funding from the National Institutes of Health to conduct
large-scale studies of portable MRI use in different settings.
https://doi.org/10.1126/sciadv.abm3952

Chest CT can show efficacy of
COVID-19 vaccines in reducing the
impact of a COVID-19 diagnosisA
According to a recent paper, evaluating chest CT findings
offers an additional approach for demonstrating the efficacy
of different COVID-19 vaccines in reducing the impact of a
COVID-19 diagnosis (Vicini S et al. Pneumonia Frequency and
Severity in Patients With Symptomatic COVID-19: Impact of
mRNA and Adenovirus Vector Vaccines. AJR Am J Roentgenol.
2022; https://doi.org/10.2214/AJR.22.27843)

The visual observation by radiologic imaging of the protective effect of vaccination
on lung injury in patients with breakthrough infections provides additional evidence
supporting the clinical benefit of vaccination,” the authors of this AJR article
reiterated.
CREDIT American Roentgen Ray Society (ARRS),

“Pneumonia frequency and severity were lower in patients
with full vaccination by mRNA and adenovirus vector vaccines
experiencing breakthrough infections, in comparison with
unvaccinated patients,” wrote corresponding author Davide
Bellini from the department of radiological sciences, oncology,
and anatomical pathology at “Sapienza” University of Rome.
Bellini and colleagues’ single-center study included 467
patients (250 men, 217 women; mean age, 65 years) who
underwent chest CT between December 15, 2021 and February
18, 2022 during hospitalization for symptomatic COVID-19,
confirmed by reverse transcriptase-polymerase chain reaction
assay. A total of 216 patients were unvaccinated, while 167
and 84 patients were fully vaccinated—having received a
second dose at least 14 days before COVID-19 diagnosis— by
the BionTech/Pfizer BNT162b2 mRNA vaccine or the Astra
Zeneca ChAdOx1-S adenovirus vector vaccine, respectively.
The frequency of an absence of pneumonia was 15% in unvaccinated
patients, versus 51% and 29% in patients fully vaccinated with
BNT162b2 and ChAdOx1-S vaccines, respectively. Additionally,
the mean CT Severity Score ( CT-SS) was significantly higher in
unvaccinated patients (9.7) than in patients fully vaccinated with
BNT162b2 (5.2) or ChAdOx1-S (6.2) vaccines (both p<.001).
“The visual observation by radiologic imaging of the protective
effect of vaccination on lung injury in patients with breakthrough
infections provides additional evidence supporting the clinical
benefit of vaccination,” the authors reiterated.
https://doi.org/10.2214/AJR.22.27843
6
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MRI finds lung abnormalities in
non-hospitalized long COVID
patients

A special type of MRI — Hyperpolarized Xenon 129MRI —
found lung abnormalities in patients who had previously had
COVID-19, even those who had not been hospitalized with
the illness, according to a new study published in the journal
Radiology. (Grist JT et al. Lung Abnormalities Depicted with
Hyperpolarized Xenon MRI in Patients with Long COVID.
Radiology. 2022;220069).
“In a collaboration between the University of Oxford and
the University of Sheffield in the UK, we have been able to
identify abnormalities in the lungs of both hospitalized and
non-hospitalized participants using a novel imaging technique,
Hyperpolarized Xenon 129MRI, or Hp-XeMRI,” said the study’s
senior author, Dr. Fergus Gleeson, from the Department of
Oncology, University of Oxford and Department of Radiology,
Oxford University Hospitals NHS Trust. “These abnormalities
are not apparent on conventional imaging, and in some
individuals were detected up to a year after their initial COVID19 infection.”
Beyond the acute respiratory symptoms of COVID-19
infection, which can result in severe illness, hospitalization and
death, the medium and long‐term problems experienced by
people following COVID‐19 can be considerable. Symptoms
can persist months after initial infection. The presence of
ongoing symptoms related to prior COVID-19 infection
is known as post-COVID-19 condition, or long COVID.
Although over 200 symptoms have been reported, the most
common are breathlessness, fatigue and brain fog. Long
COVID presents a global health burden, with many people
unable to return to normal activities or employment months
after becoming unwell.
Hp-XeMRI has shown promise in detecting abnormalities of
alveolar gas exchange—where oxygen moves from the lungs
to the bloodstream and carbon dioxide passes from the blood
to the lungs—even when CT scans and lung function tests
were normal. Hp-XeMRI enables the assessment of ventilation
and gas exchange into red blood cells. It provides regional
information of pulmonary vasculature integrity and may be
able to identify lung abnormalities not apparent on CT.
In long COVID, a breathing pattern disorder is commonly
identified and contributes to breathlessness in a significant
proportion of patients. However, whether there are additional
reasons for their breathlessness remains unclear.
“Using Hp-XeMRI may enable us to further understand the
cause of breathlessness in long COVID patients, and ultimately
lead to better treatments to improve this often debilitating
symptom,” said study co-author Dr. James T. Grist.
For this prospective study, researchers set out to determine
whether previously described lung abnormalities on Hp-XeMRI
in post-hospitalized COVID-19 participants are also present in
non-hospitalized participants with long COVID.
Eleven non-hospitalized long COVID (NHLC) participants
and 12 post-hospitalized COVID-19 (PHC) participants were
enrolled. All participants had symptoms of breathlessness.
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The researchers plan to expand their study to look at larger
numbers of participants seen in dedicated post-COVID
clinics at four U.K. centers.
In the meantime, the researchers offer advice for those
currently coping with the symptoms of long COVID.
“Although we have much to learn about the biological
mechanisms underlying long COVID, the benefit of practical
strategies, such as breathing control exercises and fatigue
management should not be underestimated and are helping
many patients struggling with lingering symptoms,” Dr. Grist
said. “Seeking help from a primary care doctor can help support
recovery.”
https://doi.org/10.1148/radiol.220069.

DW MRI for detection of locally
recurrent pancreatic cancer

Example CT, proton, proton and RBC:TP imaging from post-Covid-19 condition
participants. The top row is a participant with RBC:TP = 0.49, the middle row is a
participant with RBC:TP of 0.31, and the bottom row is a participant with RBC:TP
= 0.24. Imaging showed little to no discernible damage on CT, and yet highly
heterogeneous and low RBC:TP in the lungs of non-hospitalized post-Covid-19
condition participants.
Abbreviation
RBC:TP = Hyperpolarized 129Xenon MRI lung ratio of red blood cell spectral peak
to tissue phase spectral peak
Image credit RSNA

NHLC participants were 240-334 days from infection, and
PHC participants were 105-190 days from infection. As a
control group, healthy volunteers with no evidence of prior
COVID-19 infection were recruited. Participants were
given chest CT, Hp-XeMRI, pulmonary function tests, oneminute sit-to-stand tests and breathlessness questionnaires.
Control subjects underwent HP-XeMRI only. CT scans
were analyzed for post-COVID lung disease severity using a
previously published scoring system, and Full-scale Airway
Network (FAN) modelling. Analysis used group and pairwise comparisons between participants and controls, and
correlations between participant clinical and imaging data.
NHLC and PHC participants had normal or near normal CT
scans.
“We saw that the ability of gas to transfer from the lungs
into the blood stream was less in non-hospitalized patients in
comparison to those hospitalized with COVID,” Dr. Gleeson said.
“Furthermore, both groups of participants had lower dissolved
phase Hp-XeMRI values than healthy participants, pointing to
potential defects in either the lining of the lung or the surrounding
blood vessels.”
The results showed that there were significant differences in
mean red blood cell to tissue plasma ratio between healthy
controls and PHC/NHLC participants, indicating potential
differences in lung function.
Although participants had normal or near normal CT scores,
total lung diffusion capacity for carbon monoxide percentage
was significantly lower between NHLC and PHC participants,
potentially indicating a decrease in lung function but not
structure.
JUNE 2022
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A recent paper suggests that adding diffusion-weighted MRI
(DWI) to conventional MRI improves the differentiation
of locally recurrent tumor and post-surgical fibrosis after
pancreatic ductal adenocarcinoma (PDAC) resection,
primarily due to improved sensitivity for recurrence (Shin N
et al. Utility of Diffusion-Weighted MRI for Detection of Locally
Recurrent Pancreatic Cancer After Surgical Resection. AJR Am J
Roentgenol. 2022. https://doi.org/10.2214/AJR.22.27739).

A

B

c

D

E

F

A. Axial contrast-enhanced CT image shows 1.7 cm lesion (arrow) with ill-defined
margin at left side of superior mesenteric artery. B. On axial T2-weighted image, mass
is hyperintense to paravertebral muscle (arrow). C. On arterial phase post-contrast
T1-weighted image, mass shows mild enhancement (arrow) compared to unenhanced
image; enhancement pattern classified as early. D. On DWI with b-value of 800 mm2/s,
mass is hyperintense (arrow) to paravertebral muscle. E. On ADC map, mass is visually
hypointense (arrow) to paravertebral muscle. Findings indicate presence of qualitative
diffusion restriction; lesion ADC value was 0.96 × 10−3 mm2/s. F. Axial image from CT
performed 6 months after MRI shows increase in lesion’s greatest axial diameter by more
than 5 mm (arrow), indicating soft tissue abnormality represents locally recurrent tumor.
Image courtesy of American Roentgen Ray Society (ARRS), American Journal of
Roentgenology (AJR)

“The findings indicate a potential role for MRI with DWI in
surveillance protocols after PDAC resection,” said corresponding
author Tae Wook Kang, MD from the Samsung Medical
Center in Seoul, South Korea.
Kang and colleagues’ retrospective study included 66 patients
with PDAC resection between January 2009 and March 2016, who
underwent postoperative surveillance CT demonstrating a soft
tissue lesion at the operative site or at the site of peripancreatic
vessels and subsequent MRI with DWI for further evaluation.
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CT at least 6 months after MRI served as
reference standard, with increase in size
of the soft tissue by ≥5 mm differentiating
locally recurrent tumor (n=26) and postsurgical fibrosis (n=40). Two observers
independently reviewed MRI examinations
in separate sessions: conventional MRI
alone vs MRI with DWI.
Compared with MRI alone, MRI and
DWI showed higher sensitivity without
any difference in specificity in detecting
local recurrence after PDAC resection.
“MRI with DWI as a problem-solving
tool during post-operative surveillance
after PDAC resection could facilitate
earlier detection of recurrences,” the
authors added, “guiding prognostic
assessment and treatment decisions.”
https://doi.org/10.2214/AJR.22.27739.

Normal lung ultrasound showing the A-lines pattern,
with a well-defined pleural line and parallel A-lines

Lung ultrasound
in primary care
could save time in
the diagnosis of
community-acquired
pneumonia
Researchers in Spain carried out
a study to compare the diagnostic
accuracy of lung ultrasound (LUS)
performed in the primary care setting
to chest X-rays (CXR) performed
by a radiologist when diagnosing
community-acquired
pneumonia
(CAP) (Rodríguez-Contreras FJ et al.
Lung Ultrasound Performed by Primary
Care Physicians for Clinically Suspected
Community-Acquired Pneumonia:
A Multicenter Prospective Study. Ann
Fam Med. 2022; 20(3):227-236. https://
doi.org/10.1370/afm.2796)
While previous research demonstrates
that ultrasound is a useful tool to diagnose
pneumonia in the hospital setting, most
studies have not addressed diagnosis in
the primary care setting where patients
often present with less severe symptoms.
Over a seven month period, physicians at
12 primary care clinics performed LUS,
followed by CXR, on 82 patients with
clinically suspected CAP. Researchers
then compared each LUS finding with the
corresponding CXR report. Their findings
suggest that, for pneumonia cases detected
by LUS, the high specificity of ultrasound
could mean it is safe for primary care
8

Image of consolidations, evident as subpleural
hypoechogenic areas with an echogenic air
bronchogram.

physicians to directly prescribe antibiotics,
thus reducing patients’ exposure to X-ray
radiation and saving time and money.
All study participants had performed
ultrasound in other areas of medicine,
including abdominal ultrasound, and
were able to achieve a high level of
diagnostic accuracy after receiving only
five hours of LUS training. Because the
test can typically be performed in 10
minutes or less, the authors posit that
incorporating LUS into daily practice
may be a time- and cost-saving measure
for patients and physicians alike.
https://doi.org/10.1370/afm.2796

7T brain MRI offers
hope for treating
cognitive symptoms in
Parkinson’s disease

Ultra-powerful 7T MRI scanners could
be used to help identify those patients
with Parkinson’s disease and similar
D I
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conditions who are most likely to benefit
from new treatments for previouslyuntreatable symptoms, say scientists in
new paper (Ye R et al. Locus Coeruleus
Integrity from 7 T MRI Relates to
Apathy and Cognition in Parkinsonian
Disorders. Mov Disord. 2022. https:///doi.
org/10.1002/mds.29072).
Both Parkinson’s disease and the related
disorder, progressive supranuclear palsy
(PSP), are progressive brain diseases
that not only affect movement but also
damage motivation and cognition.
These latter symptoms can have a major
impact on a patient’s outcome, affecting
their survival and general wellbeing, as
well as the stress and costs for families.
To understand the causes of these
cognitive symptoms, researchers at
the University of Cambridge used
a new ultra-high strength 7T MRI
scanner to measure changes in the
brains of people with Parkinson’s
disease, PSP, or in good health.
Patients with Parkinson’s disease
and PSP are often treated with drugs
such as L-DOPA, which compensate
for the severe loss of dopamine. But
dopamine treatment does little for
many of the non-motor symptoms.
That is why scientists have begun to
turn their attention to noradrenaline,
the chemical that plays a critical
role in brain functions including
attention and arousal, thinking and
motivation.
Professor James Rowe who led the study,
said: “Noradrenaline is very important for
brain function. All of our brain’s supply
comes from a tiny region at the back of the
brain called the locus coeruleus – which
means ‘the blue spot’. It’s a bit like two
short sticks of spaghetti about one cm
long; it’s thin, it’s small, and it’s tucked
away at the very base of the brain in the
brain stem.”
A study last year from Professor Rowe’s
team, examining brains donated to the
Cambridge Brain Bank, found that some
people with PSP had lost as much as 90%
of the noradrenaline-producing locus
coeruleus.
The question the team wanted to answer
was: how could this tiny region be
studied in patients who are still alive?
Previous MRI scanners have not had
the resolution to measure the region in
living patients.
“The locus coeruleus is a devil to see on
JUNE 2022
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a normal scanner,” said Professor Rowe. “Even good hospital
scanners just can’t see it very well. And if you can’t measure it,
you can’t work out how two people differ: who’s got more, who’s
got less? We’ve wanted MRI scanners to be good enough to do
this for some time.”
While most scanners can show structures at the level of
detail of a grain of rice, 7T scanners, which have ultra-strong
magnetic fields, can provide resolution at the size of a grain
of sand.

Locus coeruleus as observed in a 7T MRI scanner
Image courtesy of University of Cambridge

The findings offer the hope of new treatments for these
symptoms. A number of drugs that boost noradrenaline
have already been through clinical trials for other
conditions and hence have been shown to be safe and well
tolerated. Dr Rong Ye from the Department of Clinical
Neurosciences at the University of Cambridge, the study’s
joint first author, said: “Not every PSP or Parkinson’s patient
is going to benefit from noradrenaline-boosting drugs. They’re
more likely to benefit those people with damage to their locus
coeruleus – and the greater the damage, the more benefit
they’re likely to see.
“The ultra-powerful 7T scanner may help us identify those
patients who we think will benefit the most. This will be
important for the success of the clinical trial, and, if the drugs
are effective, will mean we know which patients to give the
treatment to. In the long term, this will prove more cost-effective
than giving noradrenaline boosters to patients who ultimately
would see no benefit.”
It is thought that in PSP, damage to the locus coeruleus is caused
by a build-up of the junk protein tau. When noradrenaline
breaks down, it appears to trigger changes in the tau protein
that lead to its build-up. This then damages the same cells that
produce noradrenaline, leading to a vicious circle. A similar
situation may occur in Parkinson’s disease
https:///doi.org/10.1002/mds.29072

How MRI could revolutionise
heart failure diagnosis

Using MRI scans to detect heart failure could revolutionise
how the condition is diagnosed, thanks to new research from
the University of East Anglia and the University of Sheffield
in the UK.
Until now, the best way of diagnosing heart failure has been
through invasive assessments, but these carry risks for patients.
Non-invasive echocardiogram, which is based on ultrasound,
are usually used instead, but they are wrong in up to 50 per
cent of cases.
JUNE 2022
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A new study shows how magnetic resonance imaging
(MRI) is superior to echocardiography for diagnosing
heart failure, as well as being a powerful tool to predict
patient outcomes, including death (Garg P et al. Cardiac
magnetic resonance identifies raised left ventricular filling
pressure: prognostic implications. Eur Heart J. 2022;
https://doi.org/10.1093/eurheartj/ehac207).
Lead researcher Dr Pankaj Garg, from UEA’s Norwich Medical
School, said: “Heart failure is a dreadful condition resulting from
rising pressures inside the heart. The best method to diagnose heart
failure is by invasive assessment, which is not preferred as it has risks.
“An echocardiogram is usually used to predict the pressure in
the heart. However, it is not very accurate. We wanted to find
out if MRI scans might offer a better alternative.” The research
team studied 835 patients who received an invasive assessment
and a heart MRI on the same day from the ASPIRE registry
— a database of patients assessed at the Sheffield Pulmonary
Vascular Disease Unit.

Dr Garg said: “We investigated if heart MRI can predict
invasively measured left ventricular filling pressure. Once
we had identified the key parameters - left atrial volume
and left ventricular mass - we created an equation to
non-invasively derive the pressure in the heart.This simple
equation can be applied in any centre around the world
which does heart MRI.
We also tested the equation in a separate group of patients
and demonstrated its reliability. We showed that heart MRI is
superior to echocardiography in predicting pressure inside the
heart. Almost 71 per cent of patients whose pressures had been
wrongly measured by echocardiography had correct pressures
by heart MRI. Our findings will reduce the need for invasive
assessment. This is not only cost-effective but also reduces risks
to patients, as a heart MRI scan is a completely non-invasive test.
We also showed that the results from heart MRIs were powerful
prognostic tools.”
Senior author Dr Andy Swif Consultant Radiologist, said:
“This simple diagnostic equation is very useful clinically and
will help doctors predict the pressure in the heart and diagnose
heart failure. Testing the use of the equation at other hospitals
is the next step to assess the benefit to patients and the reduced
need for invasive tests’
https://doi.org/10.1093/eurheartj/ehac207
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Single brain scan can diagnose
Alzheimer’s disease

Alzheimer’s disease is the most common cause of dementia,
impacting memory, thinking and behaviour. During the
development of Alzheimer’s disease the brain shrinks and the
cells within it die. It can be challenging to diagnose Alzheimer’s
disease, which can lead to suboptimal patient care. One
method that can be used to assess brain function is MRI. A
recent study described a method that uses MRI data to identify
differences in the brain between people with and without
Alzheimer’s disease, including before obvious shrinkage of
the brain occurs (Inglese M et al. A predictive model using the
mesoscopic architecture of the living brain to detect Alzheimer’s
disease. Nature COMMUNICATIONS MEDICINE. 2022; 2:7
https://doi.org/10.1038/s43856-022-00133-4
The study used machine learning technology to look at
structural features within the brain, including in regions not
previously associated with Alzheimer’s. The advantage of the
technique is its simplicity and the fact that it can identify
the disease at an early stage when it can be very difficult to
diagnose.

of Alzheimer’s disease. Using data from the Alzheimer’s Disease
Neuroimaging Initiative, the team tested their approach
on brain scans from over 400 patients with early and later
stage Alzheimer’s, healthy controls and patients with other
neurological conditions, including frontotemporal dementia
and Parkinson’s disease. They also tested it with data from
over 80 patients undergoing diagnostic tests for Alzheimer’s at
Imperial College Healthcare NHS Trust, London, UK.
They found that in 98 per cent of cases, the MRI-based machine
learning system alone could accurately predict whether the
patient had Alzheimer’s disease or not. It was also able to
distinguish between early and late-stage Alzheimer’s with fairly
high accuracy, in 79 per cent of patients.
The new system spotted changes in areas of the brain not
previously associated with Alzheimer’s disease, including the
cerebellum (the part of the brain that coordinates and regulates
physical activity) and the ventral diencephalon (linked to the
senses, sight and hearing). This opens up potential new avenues
for research into these areas and their links to Alzheimer’s
disease.
Dr Paresh Malhotra, who is a consultant neurologist at Imperial
College Healthcare NHS Trust and a researcher in Imperial’s
Department of Brain Sciences, said: “Although neuroradiologists
already interpret MRI scans to help diagnose Alzheimer’s, there
are likely to be features of the scans that aren’t visible, even to
specialists. Using an algorithm able to select texture and subtle
structural features in the brain that are affected by Alzheimer’s
could really enhance the information we can gain from standard
imaging techniques.”
https://doi.org/10.1038/s43856-022-00133-4

Preoperative MRI may lead to
better surgical outcomes for
prostate cancer patients
Although there is no cure for Alzheimer’s disease, getting a
diagnosis quickly at an early stage helps patients. It allows
them to access help and support, get treatment to manage their
symptoms and plan for the future. Being able to accurately
identify patients at an early stage of the disease could also help
researchers to understand the brain changes that trigger the
disease, and support development and trials of new treatments.
Many tests are currently used to diagnose Alzheimer’s disease,
including memory and cognitive tests and brain scans. The
scans are used to check for protein deposits in the brain and
shrinkage of the hippocampus, the area of the brain linked
to memory. All of these tests can take several weeks, both to
arrange and to process.
The new approach requires just one of these methgods – an
MRI brain scan carried out on a standard 1.5 Tesla machine.
The researchers adapted an algorithm originally developed for
use in classifying cancer tumors, and applied it to the brain.
They divided the brain into 115 regions and allocated 660
different features, such as size, shape and texture, to assess
each region. They then trained the algorithm to identify where
changes to these features could accurately predict the existence
10
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Imaging techniques are important tools in cancer diagnosis
and treatment, but their use remains limited in prostate
cancer patients. Systematic prostate biopsies are often used to
locate cancerous tissue and guide treatment. While magnetic
resonance imaging (MRI) can yield greater insight into tumor
characteristics, the extent to which it improves treatment
outcomes has not been explored on a wide-scale in the U.S.A.
Using a population-based cancer registry linked to Medicare
claims, researchers from Brigham and Women’s Hospital and
collaborators examined the association between preoperative
MRI usage and surgical outcomes in 19,369 prostatectomy
patients from 2004-2015 (Cole AP et al. Geographic Variability,
Time Trends and Association of Preoperative Magnetic
Resonance Imaging with Surgical Outcomes for Elderly United
States Men with Prostate Cancer: A Surveillance, Epidemiology,
and End Results-Medicare Analysis. J Urol. 2022 May 10; https://
doi.org/10.1097/JU.0000000000002736)
Their research demonstrates that MRI may significantly reduce
postoperative complications, but that it remains under-utilized
in many areas of the United States, with only 6.1 percent of
Black patients receiving preoperative MRIs compared to 10.2
percent of white patients.
“Overdiagnosis, overtreatment and toxicity associated with
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treatment are big problems with prostate cancer, but MRI can
help reduce unnecessary biopsies and improve surgical outcomes,”
said corresponding author Dr A Cole. “While MRI is a tool that
is changing the diagnosis and treatment of prostate cancer, our
work shows that the chance of getting a preoperative prostate
MRI varies significantly depending on where you happen to be
living, what race you are, and on what year you were diagnosed.”
In analyzing Medicare claims linked to the Surveillance,
Epidemiology, and End Results (SEER) database, the cancer
registry representative of the United States population, the study
authors found significant postoperative benefits for patients
who received MRI. They identified a reduced likelihood that
cancerous cells may remain in the patient after the operation
(the so-called “positive surgical margin”) and reduced odds
of the need for blood transfusions at 30 and 90 days after the
operation. Notably, the researchers found that preoperative
MRI was associated with higher likelihood of further treatment,
but they hypothesize that MRI may be associated with more
resourceintensive
cancer
care
overall.
While
the
proportion of
prostatectomy
p a t i e n t s
receiving
pre op e r at ive
MRI increased over the study period nearly tenfold, from 2.9
percent to 28.2 percent, the use of MRI in different regional
health care markets varied widely, ranging from 0 to 28.8
percent. Patients who received MRI were more likely to be
white, married and living within the hospital region in which
they were treated. Factors such as cost, health literacy and
availability of imaging may affect whether a man with prostate
cancer receives an MRI, according to Cole.
“Work by our team has shown that early diagnosis and access
to care really makes a difference for prostate cancer treatment,”
Cole said. “Although the trend in MRI usage is moving upwards,
MRIs are still only used in a minority of men who are diagnosed
with prostate cancer. We are trying to connect with community
leaders to bridge the gap between underserved communities and
high-quality services. By attacking some of the variability in
treatment highlighted by our study, we could potentially improve
prostate cancer outcomes overall.”
https://doi.org/10.1097/JU.0000000000002736

AI-based image analysis
automatically detects serious heart
condition
Monitoring plaque in the coronary arteries is important
because when plaque breaks apart it can block blood flow to
the heart, leading to a heart attack or other serious conditions.
OCT is the optical imaging method with micron-scale
resolution that, when integrated with a miniaturized catheter,
can be used within blood vessels to provide 3D images of the
coronary arteries that supply blood to the heart. Although
clinicians are increasingly using intravascular OCT to look
JUNE 2022
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Researchers have developed a new AI method that can automatically detect plaque
erosion in arteries using OCT images. This type of erosion can block blood flow to
the heart, leading to a heart attack or other serious conditions. Image Credit: Zhao
Wang, University of Electronic Science and Technology of China

for plaque erosion, the large amount of data produced and
the complexity of visually interpreting the images has led to
significant interobserver variability.
To solve this problem, a group of Chinese researchers developed
an objective, automatic method that uses AI to detect plaque
erosion based on OCT images (Sun H et al. In Vivo Detection of
Plaque Erosion by Intravascular Optical Coherence Tomography
Using Artificial Intelligence” Biomed. Opt. Express,2022; 13 (7):
3922. https://doi.org/10.1364/BOE.459623 )
“Our new AI-based method can automatically detect the presence
of plaque erosion using the original OCT images without any
additional input,” said Wang. “The ability to detect plaque
erosion objectively and automatically will reduce the laborious
manual assessment associated with diagnosis.”
When OCT is used for intravascular imaging, the imaging probe
is automatically pulled backward inside a catheter, producing
hundreds of images for each pullback. The researchers tested
their method using 16 pullbacks of 5,553 clinical OCT images
with plaque erosion and 10 pullbacks of 3,224 images without
plaque erosion. The automated method correctly predicted 80
percent of the plaque erosion cases with a positive predictive
value of 73 percent. They also found that diagnoses based on
the automated method matched well with those from three
experienced physicians.
The method could also be useful for analyzing the massive
amounts of existing OCT data by eliminating the timeconsuming and tedious process of manual image analysis.
This could help scientists improve identification and treatment
for plaque erosion. For example, a stent is often used to recover
reduced blood flow in patients with acute coronary syndrome,
but recent studies suggest that some medications might offer a
less-invasive alternative.
https://doi.org/10.1364/BOE.459623
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Development of a new GadoliniumBased Contrast Agent
The finding several years ago that small amounts of
gadolinium (Gd) could be deposited in the brains of
patients who had received several doses of certain
gadolinium-based contrast agents (GBCAs), (albeit
without any apparent clinical consequences) prompted
the European regulatory authorities to withdraw some
GBCAs (those of linear structure) from the market and
issue recommendations that the lowest possible dose
of GBCAs compatible with diagnostic objectives of MRI
Philippe Bourrinet is Senior Vice-President of
examination should always be administered.
Development, Med. & Reg. Affairs at Guerbet,
In this context, one of the leading manufacturers of
France
MRI contrast media, the French company Guerbet, has
been developing a high-relaxivity macrocyclic GBCA,
known as Gadopiclenol.
With Gadopiclenol now having successfully completed phase III trials, we
wanted to find out more about the current status and future potential of this
MRI contrast agent so we spoke to Dr. Philippe Bourrinet, SVP Development,
Medical and Regulatory Affairs and Group Responsible Pharmacist at Guerbet.

Q

Before we get into the
details of the development
of Gadopiclenol itself, could you
please give us an update on the
current situation regarding the
issue of the deposition of Gd in
the brains of patients who have
received multiple doses of certain
GBCAs?
Yes, of course. First of all, it
should be remembered that
GBCAs are frequently used in the
MR examinations of patients who
have brain lesions with associated
damage to the blood-brain barrier,
so in these particular cases, it is not
that surprising or even unexpected
that short-lived presence of Gd
can be found temporarily in the
brain.
However, what was reported a few
years ago was that small amounts
of Gd could be deposited in some
very specific areas of the brain such
as the dentate nucleus, where the

12

deposits last for a long time. The
subsequent studies on the subject
that have been published over the
last few years are consistent. They
show that traces of Gd can indeed
be found in the brain after the
administration both of linear and
macrocyclic GBCAs.
However, there is a difference
between the situation with
macrocyclic or linear GBCAs. Any
traces of macrocyclic GBCAs are
usually found in unchanged form
(that is with the Gd complexed
in the original chelate). These are
rapidly washed out from the brain
structures.
In contrast, Gd deposits found
after the administration of linear
GBCAs are usually found as free
Gd or in complexes with other
macromolecules. Such deposits
are not cleared from the brain
or, if so, only extremely slowly.
The accumulation of Gd in
the brain from linear GBCAs
D I
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has been clearly shown to be
dose-dependent.
It should however be pointed
out that, so far, no clinical
consequences or pathologies
have been identified that could
be associated with the presence
of the small deposits of Gd in
brain structures. We are also
not aware of any difficulties in
the interpretation of subsequent
brain MR images in patients
with T1 hypersignals caused by
the presence of Gd deposits. The
original finding of Gd deposits
was made in the brain, but
measurable Gd concentrations
can also be found in other
organs. The mechanisms of the
formation of such non-brain
deposits seem to be the same as
those in the brain, e.g. in terms
of differences between linear and
macrocyclic GBCAs. The lower
chemical stability and the higher
propensity of linear GBCAs to
JUNE 2022

release free Gd into the body has been known since the
1980’s when gadopentate dimeglumine and gadoterate
meglumine were developed.
And, speaking of Dotarem, Guerbet’s leading GBCA is the
one with the highest chemical stability, which contributes
to the good safety profile of the product.

Q

One concern at the early stages of the Gd deposition
story was that radiologists could be so reluctant
to administer GBCAs that in fact the chances of missing
lesions in images would be increased, with negative
consequences for the diagnosis and management of patients
— consequences potentially more serious than the effect
of Gd deposition itself. Is there any evidence that such
situations occurred?
So far as I am aware there is no evidence that such
regrettable situations occurred, apart perhaps from some
marginal cases. It is really important to remember that
all the major Health Authorities in the world (e.g. FDA,
EMA, PMDA, etc) have confirmed the very favorable
risk/benefit ratio of macrocyclic agents. However,
as a precautionary measure, the Summary of Product
Characteristics and Product Information (SmPC/PI)
sheets for GBCAs were amended in Europe, in the USA
and in many other countries to specify that GBCAs should
be used at the lowest effective dose and only when the
diagnosis cannot be made without contrast. This advice is
understandable and common sense. Since the authorities
issued the advice, there has been a slight increase in
the number of unenhanced scans being carried out but
also, and perhaps more importantly, there has been a
heightened awareness of the need to minimise the number
of unnecessary repetitive examinations.
However, the use of GBCAs is still required in a large
number of clinical indications. Radiologists recognise
this and, by and large, we haven’t seen any any reluctance
on the part of radiologists to administer GBCAs. What
we can say is that the whole Gd deposition story has
accelerated the conversion of the market to macrocyclic
GBCAs, except for certain liver scans where the use of
some linear hepato-specific GBCAs is still indicated —
and approved by the authorities.

Q

Talking of authorities, the regulatory situation
regarding GBCAs is slightly different in the USA
compared to Europe, where the linear GBCAs have
been suspended (with the exception mentioned above of
gadoxetate and gadobenate for liver imaging). In the USA,
where linear GBCAs have not actually been withdrawn
from the market, has there also been a move to macrocyclic
forms?
Yes. The US market has moved strongly to macrocyclics
over the last 10 years, with some linear agents like
gadopentate dimeglumine and gadoversetamide even
having been voluntarily withdrawn by companies for
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The structure of Gadopiclenol. It is a small non-specific non-ionic macrocyclic
gadolinium complex which has been engineered to allow two water molecules
simultaneous access to the chelated Gd3+ ion instead of only one for the current
GBCAs. Without any protein binding and an extra cellular GBCA profile, this doubling
water exchange affects the effectiveness of each GBCA molecule, which enables
a halving of the dose while maintaining a similar contrast enhancement efficacy

commercial reasons. However, linear agents are still being
used in the USA.

Q

Now let’s get onto your new GBCA itself. In what
way is it different from the structure of your current
leading GBCA product, Dotarem?
Gadopiclenol is a small non-specific non-ionic
macrocyclic Gd complex which has been engineered to
allow two water molecules simultaneous access to the
chelated Gd3+ ion instead of only one for the current
GBCAs. Without any protein binding and an extra cellular
GBCA profile, this doubling water exchange affects the
effectiveness of each GBCA molecule, which enables a
halving of the dose while maintaining a similar contrast
enhancement efficacy

Q

As you said, your current GBCA product gadoterate
meglumine is very stable chemically, so there is
very little long-term deposition of free Gd in the brain.
Given that, what were the principal design objectives of the
Gadopiclenol development program ?
Before we get into the details, it is important to
always remember that, as of today, this GBCA is still
an investigational product, not yet approved by any
regulatory authority for human use.
Having said that, Gadopiclenol is a non-specific
macrocyclic GBCA, developed by Guerbet, which has a
relaxivity 2 to 3-fold higher than those of other GBCAs
currently on the market. We started the development
project around 2007-2008, that is shortly after the issue
of Nephrogenic Systemic Fibrosis (NSF) arose (NSF
occurs in some patients with severe renal impairment
who had been administered GBCAs, with linear GBCAS
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being involved in the vast majority relationships so that we enable people (0.05 mmol/kg) compared to
of cases).
to live better by caring for people, Gadobutrol (0.1 mmol/kg) for the
The overall design objective of by focusing on patient outcomes, visualization and detection of lesions
the development project was to by continuously provide innovative of the central nervous system and in
develop a new GBCA with a very solutions, by daring to make bold the other anatomical areas studied
high relaxivity in order to be able to choices and by advancing through [See images]
reduce the Gd dose administered to knowledge-sharing”.
patients, as compared to the
These pre-established end“...Achieving high relaxivity while administering points were met in the
doses needed with existing
less Gd to patients .. is especially important in
agents. The expectation
studies.
fragile and/or chronic patients who may require
was that the high relaxivity
multiple injections over several years...”
would enable high image
In addition to these
quality to be attained, even
Phase III trials, a study
at a significantly lower
was conducted on 80
administered dose of contrast agent.
children between 2 and 17 years of
Other initial design specifications
Now the all-important Phase age in 19 centers in five European
were that the agent had to be
III trials. Can you summarize countries. This study showed that
macrocyclic and very stable. the design and methodology of the the pharmacokinetic profile of
Osmolality was not an important trials, the endpoints used, the types Gadopiclenol at 0.05 mmol/kg in
specification in the design of the of patients/cases and of course the children was similar to that in adults.
molecule, as in practice this is not results?
an issue with GBCAs, due to the
No major safety issues were reported
low injected volume compared We carried out two pivotal Phase during the development; adverse
for example to iodinated contrast III clinical trials which compared reactions reported during the two
agents.
the diagnostic efficacy and safety Phase III studies were similar for
Right from the beginning of the of Gadopiclenol with Gadobutrol both of the products administered.
development project it was made in several anatomical areas such as The details of the study designs
clear that there could be absolutely head and neck, thorax, abdomen, can be found in the clinicaltrials.
no compromise on safety — an pelvis and musculoskeletal. The gov database. As I said earlier, those
attitude that you can readily positive results of those studies were clinical data have not been yet
assessed by any Health Authorities
understand, occuring as it does in the announced about a year ago.
company that developed gadoterate A total of 560 patients were and Gadopiclenol has not yet been
meglumine, with its excellent safety recruited for these two studies in cleared for marketing.
over 60 hospital medical imaging
profile.
departments in 13 countries.
So what exactly is the current
To get back to the relaxivity
status of regulatory approval?
objective, it is interesting to note this The diagnostic benefit of injecting
was achieved thanks to an optimal Gadopiclenol (0.05 mmol/kg) during That question is very timely
design of the chemical structure MRI examinations was evaluated by since Guerbet is very happy and
and not by protein binding or other assessing:
proud to inform the radiological
in vivo interactions as occurs with • the superiority of the examination community that we have very
other high relaxivity agents [See with Gadopiclenol (0.05 mmol/kg) recently filed (January 2022)
Table]. Achieving high relaxivity compared to the examination with Marketing Authorization dossiers
while administering less Gd to no contrast agent;
for Gadopiclenol to both the US
patients in a contrast-enhanced • the non-inferiority of Gadopiclenol FDA and the EMA. The submitted
MRI examination addresses the
concern of Gd deposition, and
is especially important in fragile
and/or chronic patients who may
require multiple injections over
several years.
All the development efforts of this
agent were carried out by Guerbet
and our R&D teams are justifiably
very proud of their achievement.
The development of gadopiclenol
is a good, practical example of the
application of Guerbet’s mission In vitro relaxivities at 1,5 T and 3.0 T ffor Gadobutrol, Gadobenate, Gadoterate and Gadopiclenol.The data are
statement, namely “we build lasting expressed as mean relaxivities (mM-1.sec-1) ± standard deviations. Table adapted from reference
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intellectual property relating to Gadopiclenol.
We will collaborate with Bracco Imaging for development
activities such as new indications or research studies.
As for manufacturing, Guerbet will manufacture the
Gadopiclenol active ingredient and supply vials to Bracco
Imaging for up to seven years. Following a technology
transfer, both companies will then have the right to
manufacture the product.
There will be no collaboration at all for the
commercialization, as we remain competitors.
Example of contrast-enhanced brain MRI scans, of a 65-year-old male patient with
brain metastases in the right occipital-parietal lobes. Gadopiclenol was administered
at 0.05 mmol/kg. Images obtained from the phase III PICTURE study.

Example of contrast-enhanced breast MRI scan of a 55-year-old patient with a cancer
(< 1 cm) in the right breast. Gadopiclenol was administered at 0.05 mmol/kg.
Image obtained from the phase III PROMISE study.

dossiers contain 13 years of development data generated
by the Guerbet teams including non-clinical & clinical
studies, data on the manufacturing process for the active
ingredient and the finished dosage form. The criteria
for approval of a contrast agent which, after all, is
administered intravenously are the same as those for
any pharmaceutical drug. In particular, it is required
to show a favorable risk/benefit ratio. We are very
confident that the demonstration of clinical efficacy will
satisfy the regulatory requirements and expectations of
the Health Authorities. FDA granted a priority review
to our Application so we expect FDA approval as early
as September 2022. EMA approval is expected in 2023.

Q

Let’s turn to future development and marketing.
You have recently announced a collaboration with
Bracco for future development of gadopiclenol. What is the
rationale for this?
Yes, we indeed announced in December 2021 that we
had signed with Bracco Imaging a global collaboration
agreement for Gadopiclenol, which will result in
Guerbet and Bracco Imaging commercializing the
product independently under different brand names.
Both Guerbet and Bracco Imaging each own valuable
JUNE 2022
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Q

Now let’s turn to the future. How do you see MRI
in general, and CE-MRI in particular, developing
in the near-/middle-term. How do you see Guerbet’s role?

MRI is still a fast-growing market as the modality is
being used more often and is gradually becoming more
widely accessible, even in emerging countries, where
there is a very high growth potential.
Thus, CE-MRI is widely used, and will continue to
be so, since from the radiological point of view the
administration of contrast agents is quite simply
indispensable for many clinical diagnoses. In terms
of which contrast agents should be used, macrocyclic
GBCAs will remain the agents of choice for CE-MRI as
their safety profile and favorable risk/benefit ratio are
very well established. The use of linear non-specific
GBCAs will likely continue to decrease over the years
and should ultimately disappear completely.
We have recently noticed a renewed interest in Mn-based
contrast agents, where it appears that several companies
are working on experimental Mn contrast agents,
apparently on the grounds that alternatives to GBCAs
are needed because of the Gd deposition issue that has
arisen over the last few years. Time will tell if those agents
can actually bring anything useful to the radiological
community and, more importantly, to patients. The
challenge to achieve a better safety profile with Mn-based
contrast agents than that with macrocyclics GBCA is
enormous, especially in the light of the not very successful
previous experience with mangafodipir some years ago.
The extent of the task in front of Mn-based agents can
be seen from the fact it took nearly 20 years from the
launch of the two first GBCAs to demonstrate the clinical
relevance of the higher stability of macrocyclic GBCAs.
These data ultimately resulted in the use of macrocyclics
being favored.
As for how we at Guerbet see the future of MRI more
broadly, we clearly anticipate a growing use of augmented
intelligence (AI) systems in MRI exams, whether they
involve the use of a contrast agent or not. Guerbet is
working extensively in this area and has a dedicated team
and business unit already active in the field.
So with our current offering of gadoterate meglumine, our
AI projects & systems and in the near future Gadopiclenol
(as always, if approved by the Health Authorities), we at
Guerbet are confident of remaining a leader in MRI for
a long time to come.
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Cumulative risk of a false-positive screening result
Two recent studies — one from the US and the other from Europe — publish the results of their analyses
There are large differences in the false-positive rates between United States and Norway, with the USA data
showing much higher levels of false positives

Half of all women experience false
positive mammograms after 10 years
of annual breast screening in the US
Early detection using screening mammography is a key strategy to
lower the risk of advanced breast cancer and death from this disease.
When abnormalities are found on a mammogram, the patient is
recalled for additional imaging and follow-up tests. If the patient
is found to be cancer-free at the end of the complete diagnostic
evaluation and for one year after her recall, the patient is considered
to have received a false positive result.
A study led by UC Davis Health on the USAhas found that
half of all women will experience at least one false positive
mammogram over a decade of annual breast cancer screening
with digital breast tomosynthesis (DBT) (Ho T-Q H et al.
Cumulative Probability of False-Positive Results After 10 Years
of Screening With Digital Breast Tomosynthesis vs Digital
Mammography. JAMA Netw Open. 2022; 1; 5(3):e222440.
https://doi.org/10.1001/jamanetworkopen.2022.2440).

The study also showed that repeated breast cancer screening with
DBT only modestly decreases the chance of having a false positive
result compared with the standard digital 2D mammography. Other
factors more strongly linked to a lower false positive risk included
screening every other year and having non-dense breasts. Older
women were also less likely to have a false positive result. “The
screening technology did not have the largest impact on reducing
false positives,” said Dr. Michael Bissell, co-first author of the study.
“Findings from our study highlight the importance of patient-provider
discussions around personalized health. It is important to consider
a patient’s preferences and risk factors when deciding on screening
interval and modality.”
“Despite the important benefit of screening mammography in reducing
breast cancer mortality, it can lead to extra imaging and biopsy
procedures, financial and opportunity costs, and patient anxiety,” said
Dr. Diana Miglioretti, senior author of the study.
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False positive results are common. While around 12% of 2D
screening mammograms are recalled for more work-up, only 4.4%
of those recalls, or 0.5% overall, conclude with a cancer diagnosis.
“To detect breast cancer early, we need to be careful and investigate
any potentially abnormal findings. So, women should not be worried
if recalled for additional imaging or biopsy. The vast majority of these
results are found to be benign,” said Thao-Quyen Ho, radiologist and
co-first author on the study.
Analyzing mammograms for false positive results
The researchers analyzed data collected by the Breast Cancer
Surveillance Consortium on 3 million screening mammograms for
903,495 women aged 40–79 years. The screenings were performed
between 2005-2018 at 126 radiology facilities.
The study evaluated screening modality, screening interval, age and
breast density. It estimated the cumulative risk that a woman would
receive at least one false positive recall over 10 years of annual or
biennial (every other year) screening. It also assessed the risks of a
false positive that resulted in a recommendation to repeat imaging
within six months (short interval follow-up) and separately, in a
biopsy recommendation.
Mammography versus tomosynthesis for breast cancer screening
The study found that the probability of receiving at least one false
positive recall over a 10-year period was slightly lower with 3D than
2D digital mammography. The decrease in false positives with 3D
vs. 2D mammography was greatest for women with non-dense
breasts and those who had annual screenings.
The researchers estimated that over 10 years of annual
tomosynthesis screening, 50% of women will experience at least
one false positive recall, 17% a false positive short-interval follow-up
recommendation, and 11% a false positive biopsy recommendation.
This is compared to 56% of women screened with 2D digital
mammograms having a false positive recall, 18% a short-interval
follow-up recommendation, and 12% a biopsy recommendation.
Regardless of the type of screening, false positive results were
substantially lower for older than younger age groups and women
with entirely fatty versus extremely dense breasts.
Annual versus biennial breast cancer screening
The study also estimated 10-year risks for annual vs. biennial
screenings. It found that screening every other year showed a
considerably lower probability of at least one false positive result
than annual mammograms over ten years of screening. This finding
was observed for both 3D and 2D mammography.
“We were surprised that the newer 3D technology in breast cancer
screening does not substantially reduce the risk of having a false
positive result after 10 years of screening; however, the chances of false
positives are much lower with repeated biennial vs. annual screening,”
said Ho.
For short-interval follow-up recommendations, 17% of women
undergoing annual 3D mammography are estimated to have at
least one false positive over 10 years, compared to just 10% of
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those undergoing biennial screening. False
positive benign biopsy recommendations
are estimated to occur in 11% of women
receiving annual 3D mammograms but in
only 7% of those screened every two years.
After 10 years of annual screening, the risk
of a false positive result was lower in 3D than
2D mammography for all outcomes. For
biennial screening, the risk of a false positive
recall was lower with 3D mammography.
There was no difference in short interval
follow-up or biopsy recommendations.
https://doi.org/10.1001/
jamanetworkopen.2022.2440

Cumulative risk of false
positive screening in
BreastScreen Norway

A false-positive screening result occurs
when a woman attending mammographic
screening is called back for further assessment
because of suspicious findings, only to find
that the further assessment does not detect
breast cancer. Usually the supplementary
investigation includes additional imaging,
such as ultrasound, and sometimes it involves
a biopsy.
False-positive screening results are an
inevitable and commonly recognized
disadvantage of mammographic screening. A
recent study (Tsuruda KM et al. Cumulative
risk of a false-positive screening result: A
retrospective cohort study using empirical
data from 10 biennial screening rounds in
BreastScreen Norway. Cancer. . 2022 Apr
1;128(7):1373-1380. https://doi.org/10.1002/
cncr.34078) estimated the cumulative
probability of experiencing a first falsepositive screening result in women attending
10 biennial screening rounds in BreastScreen
Norway, which targets women aged 50 to 69
years.
The retrospective cohort study analyzed
screening outcomes from 421,545 women
who underwent 1,894,523 screening
examinations during 1995-2019.
Empirical data were used to calculate the
cumulative risk of experiencing a first falsepositive screening result and a first falsepositive screening result that involved an
invasive procedure over 10 screening rounds.
Logistic regression was used to evaluate the
effect of adjusting for irregular attendance,
age at screening, and number of screens
attended.
JUNE 2022

It was found that the cumulative risk of
experiencing a first false-positive screening
result was 18.04%. It was 5.01% for having
a false-positive screening result that
involved an invasive procedure. Adjusting
for irregular attendance or age at screening
did not appreciably affect these estimates.
After adjustments for the number of screens
attended, the cumulative risk of a first falsepositive screening result was 18.28% and
the risk of a false-positive screening result
including an invasive procedure was 5.11%
This suggested that there was minimal bias
from dependent censoring.

“...organizational factors can play
a significant role in the risk of a
false-positive screening result and
so are likely to contribute to the
large differences in false-positive
rates between United States and
BreastScreen Norway...”
Discussing the differences between
the United States results and those
from Europe, the Norwegian scientists
suggested that organizational factors can
play a significant role in the risk of a falsepositive screening result and so are likely
to contribute to the large differences in
false-positive rates between United States
and BreastScreen Norway. For example,
the European guidelines recommend that
breast radiologists read 3500 to 11,000
mammograms annually, whereas only 960
mammograms every 2 years are required by
the US Mammography Quality Standards
Act. This probably results in a lower risk of
a false positive in Europe compared with
the United States. In Europe the practice of
souble reading is much morw widespread
than in the USA. Moreover, cumulative risks
increase with shorter screening intervals (eg,
annual vs biennial screening) and a longer
screening duration (eg, ages of 40-74 vs
50-69 years), both of which are common in
the United States. Additionally, the risk of a
false-positive screening result increases when
prior mammograms are not available for
comparison. Prior screening examinations
are readily available in Norway, where
the screening program is administered
nationally, but this is not always the case in
the United States.
https://doi.org/10.1002/cncr.34078
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Decline in annual
screening for breast
cancer survivors

New research has found that the
rate of mammography use by breast
cancer survivors has been steadily
declining since 2009, particularly
among younger survivors. (Lowry KP
et al. Trends in Annual Surveillance
Mammography Participation Among
Breast Cancer Survivors From 2004
to 2016. J Natl Compr Canc Netw.
2022; 20(4):379-386.e9. https://doi.
org/10.6004/jnccn.2021.7081)
The researchers reviewed a
USA
nationwide
commercial
claims database to review annual
mammography rates in patients
aged 40 to 64 years with a personal
history of breast cancer diagnosis. For
survivors between ages 50 and 64,
they found approximately 74% were
getting annual mammograms from
2004-2009, but the rate slipped to 67%
by 2016. For the 40- to 49-year-old
group, annual mammography rates
held steady at 70% from 2004-2009
before dropping to 57% by 2016.
Annual mammography rates declined
by approximately 1.5% per year from
2009-2016 overall, but that rate of
decline jumped to 2.8% for survivors
40- to 49-years-old. This is particularly
concerning given that younger
patients are more likely to develop
aggressive tumors and also have a
longer remaining life expectancy.
Lead researcher Dr. Kathryn P. Lowry.
said “I was surprised by the declines
in mammography use among patients
who were continuing to see their cancer
specialists. It suggests we are seeing less
frequent mammography participation
even among those who are otherwise
engaged in their cancer care. We need
to reinforce the importance of annual
mammograms with our patients who
have had breast cancer”.
It should be noted that the study time
period concluded before the start of
the COVID-19 pandemic, which has
been detrimental to cancer screening
in general..
https://doi.org/10.6004/
jnccn.2021.7081
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Study shows tomosynthesis with s2D
mamography yields higher cancer
detection compared to digital
mammography alone
Numerous studies comparing Digital Breast Tomosynthesis
(DBT) with full-field digital mammography (FFDM) have
consistently shown higher cancer detection rates, lower recall
rates, and improved sensitivity and specificity of DBT compared
with FFDM alone.
However a 2D projection can always be useful. For example,
calcifications may not always lie in the same 1-mm tomo plane,
so a 2D projection aids in the identification and more accurate
interpretation of groups of microcalcifications. In addition, a
2D projection is useful for comparison with prior examinations.
It is nevertheless undesirable to carry out an additional
separate 2D mammography examination after a tomosynthesis
examination because of the associated increased radiation dose.
A solution to this problem is the reconstruction of synthetic 2D
images (s2D) from the tomosynthesis image dataset to provide
a 2D projection without necessitating a new 2D mammography
examination.

found to be less in non-double scenarios than in double reading.
The authors identify the most important results from their meta
study as being the increase of CDR in women with dense breasts,
the increased CDR in double reading, and the lower recall rates
particularly with non-double reading.
https://doi.org/10.1016/j.ejrad.2022.110324)

European project with aim to
revolutionize the detection of breast
cancer using ultrasound imaging
The Barcelona Supercomputing Center (BSC) is the body
coordinating the new European project QUSTom (Quantitative
Ultrasound Stochastic Tomography ) whose aims are to develop
a new medical imaging modality based for the first time on
ultrasound and supercomputing.
The approach aims to complement or perhaps even replace
current techniques such as mammograms that use X-rays. The
new technology will be completely safe for patients as it does
not involve any type of ionizing radiation. It could also offer a
superior image quality and more precise monitoring of tumors,
among other advantages. The algorithms that will be developed
to analyse the medical images will simultaneously output two
types of information: the image of the area of interste in the
patient’s breast and another image indicating the associated
level of uncertainty showing, pixel by pixel, how reliable the
information is. The project also incorporates concepts such as
multimodal imaging and real 3D imaging, which is a powerful
combination in ultrasound breast imaging. These algorithms,
which will be developed using supercomputers within the BSC,
will use an approach that has proven effective in completely
different research areas such as the analysis of the earth’s
subsurface.

Left Panel. Digital Mammography. Middle Panel. Digital Breast tomosynthesis. Right
Panel. Synthetic 2D image (Courtesy Planmed).

To date, little is known about the screening performance
outcomes of the combination of Digital Breast Tomosynthesis
(DBT) with s2D when stratified regarding age, breast density,
and reading procedure, e.g. double reading
A recently published paper addressed this question and
describes the first meta-analysis to investigate this question
(Heywang-Köbrunner SH et al. Tomosynthesis with synthesised
two-dimensional mammography yields higher cancer detection
compared to digital mammography alone, also in dense breasts
and in younger women: A systematic review and meta-analysis
Eur J Radiol 2022; 152:110324. https://doi.org/10.1016/j.
ejrad.2022.110324)
The meta-analysis identified 13 suitable studies.
It was found that the use of DBT plus s2D compared to DM
alone resulted in a higher increase in the Cancer Detection Rate
(CDR) for dense versus non-dense breasts. The level of cancer
detection was higher in double reading scenarios than in nondouble reading. Recall rates were lower in dense breasts, but
much lower for non-dense breasts. Age stratification resulted
in small differences in CDR. As for the risk of a recall after
screening with DBT plus s2D compared to DM alone this was
18
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Apart from BSC, the project has five other partners: Karlsruher
Institut für Technologie, Vall d’Hebron Research Institute
- VHIR, Arctur and the Imperial College London spin-off
FrontWave Imaging, which is aligned with the objectives of this
project, as well as Imperial College London itself as an associate
partner. The physicists, engineers, operational experts and
radiologists from these participating partners will work together
to develop the next generation of radiation-free, accurate and
scalable breast cancer diagnostic tools.
BSC researcher and project coordinator Josep de la Puente said:
“QUSTom presents an excellent opportunity to bring ultrasound
imaging to a new level. Interestingly enough, the revolution that
we propose comes, not just from an extraordinary imaging device,
but from the imaging algorithms used to generate unprecedented
ultrasound images. Images that we can fairly compare to those
obtained with MRI”.
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The process of understanding,
interpreting and configuring the
images as a new diagnostic tool will
be carried out by the team of Breast
Imaging Radiologists from the Women’s
Radiology Service at Vall d’Hebron
Hospital. “The development of this new
technology will be carried out within the
framework of the multimodal assessment
that the team performs in the clinical care
process as an integral part of the diagnosis
and monitoring of breast cancer, all in
the context of the Breast Pathology Unit,”
highlighted Ana Rodríguez-Arana, head
of the Women’s Radiology Service at the
Vall d’Hebron Hospital in Barcelona.
QUSTom has been selected to take
part in the first call of the Pathfinder
Open programme of the European
Innovation Council (EIC), funded by
the European Union’s Horizon Europe
Framework Programme, which aims to
support disruptive ideas and projects
with great international potential.
The project has been awarded with
2,744,300 euros over 2 years. In this
first call the European Commission
evaluated a total of 868 projects of
which finally only 56 were selected,
11 of them from Spain. In total, they
will receive up to 168 million euros in
funding.
Ultrasound to revolutionize diagnosis
of the most common tumor
Breast cancer is the most frequently
diagnosed type of tumor in the world,
with 2.3 million women diagnosed in
2020 and 700,000 deaths due to the
disease the same year. Early detection is
essential, since survival at 5 years after
early diagnosis can be as high as 90%.
Mammography is one of the most widely
used methods to detect breast cancer
and has saved millions of lives. However,
studies have shown that mamography can
generate high levekls of false positive . In
addition it is possible that a true positive
can be missed by standard screening
mammography.
“We are very ambitious and plan for
validation of the technology within the
project’s lifetime. We are also working on a
roadmap towards its actual exploitation, —
we don’t want this technology just sitting in
the lab. We are leaving no stone unturned
towards satisfying what is, in our eyes,
an urgent need for the female population
worldwide. The challenge is huge but
20

all of our partners and associates are
extraordinarily committed and motivated
towards our mission”, concludes the BSC
researcher Josep de la Puente.
Further information about the project:
https://qustom-project.eu/

More specifically, while radiologists
primarily relied on brightness and shape,
the DNNs used tiny details scattered
across the images. These details were
also concentrated outside of the regions
deemed most important by radiologists.

Study analyzes
differences between
radiologists & AI
systems in breastcancer screening
Radiologists and artificial intelligence
systems yield significant differences
in breast-cancer screenings, a team
of researchers has found. A recently
published paper reveals the potential
value of using both human and AI
methods in making medical diagnoses
(Makino T et al Differences between
human and machine perception in medical
diagnosisSci Rep. 2022; 12(1): 6877. https://
doi.org/10.1038/s41598-022-10526-z)
“While AI may offer benefits in
healthcare, its decision-making is still
poorly understood,” explains Taro
Makino, the paper’s lead author. “Our
findings take an important step in better
comprehending how AI yields medical
assessments and, with it, offer a way
forward in enhancing cancer detection.”
The analysis centered on a specific AI
tool, namely Deep neural networks
(DNNs), which are layers of computing
elements—“neurons”—simulated on a
computer. A network of such neurons can
be trained to “learn” by building many
layers and configuring how calculations
are performed based on data input— the
process called “deep learning.”
In the Nature Scientific Reports work,
the scientists compared breast-cancer
screenings read by radiologists with those
analyzed by DNNs.
The researchers found that DNNs and
radiologists diverged significantly in how
they diagnose the category of malignant
breast cancer known as soft tissue lesions.
“In these breast-cancer screenings,
AI systems consider tiny details in
mammograms that are seen as irrelevant
by radiologists,” explained coauthor KJ
Geras. “This divergence in readings must
be understood and corrected before we can
trust AI systems to help make life-critical
medical decisions.”
D I
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In these three examples of soft tissue lesions, the
images on the left column are unperturbed but blurred
on the right column. The AI system was sensitive to the
blurring, while the radiologists were not. This showed
that the AI system relies on details in soft tissue lesions
that are considered irrelevant by the radiologists.
Image courtesy of Taro Makino, NYU’s Center for Data Science

By revealing such differences between
human and machine perception in
medical diagnosis, the researchers moved
to close the gap between academic study
and clinical practice.
“Establishing trust in DNNs for medical
diagnosis centers on understanding
whether and how their perception
is different from that of humans,” said
co-author Dr. Linda Moy. “With more
insights into how they function, we can
both better recognize the limits of DNNs
and anticipate their failures.”
“The major bottleneck in moving AI
systems into the clinical workflow is in
understanding their decision-making and
making them more robust,” adds Makino.
“We see our research as advancing the
precision of AI’s capabilities in making
health-related assessments by illuminating,
and then addressing its current limitations.”
https://doi.org/10.1038/
s41598-022-10526-z)
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AI shows potential in Breast Cancer Screening
A major new study has shown that artificial intelligence (AI) retrospective data means that more research is needed.
is a promising tool for breast cancer detection in screening “In our study, we assumed that all cancer cases selected by the AI
mammography programs [1].
system were detected,” Dr. Hofvind said. “This might not be true
Mammograms acquired through population-based breast in a real screening setting. However, given that assumption, AI
cancer screening programs produce a significant workload for will probably be of great value in the interpretation of screening
radiologists. AI has been proposed as an automated second mammograms in the future.”
reader for mammograms that could help reduce this workload. The results showed favorable histopathologic characteristics
The technology has shown encouraging results for cancer associated with a better prognosis for screening-detected
detection, but evidence related to its use in real screening cancers with low versus high AI scores. Opposite results were
settings is limited.
observed for interval cancers. This
In the new study—the largest
“... The high percentage of true negative
may indicate that interval cancers
of its kind to date, Norwegian examinations classified with a low AI score with low AI scores are true interval
researchers led by Dr. Solveig has the potential of substantially reducing the cancers not visible on the screening
interpretive volume, while allowing only a mammograms.
Hofvind, from the Section for
small
proportion of cancers to go undetected. The high percentage of true negative
Breast Cancer Screening, Cancer
By
using
AI as one of the two readers in a examinations classified with a low AI
Registry of Norway in Oslo,
double
reading
setting, the radiologist could score has the potential of substantially
compared the performance of a
still
identify
these cancers...”
commercially available AI system
reducing the interpretive volume,
(Transpara from Screenpoint)
while allowing only a small
with routine independent double reading as carried out in a proportion of cancers to go undetected. By using AI as one of
population-based screening program. The study drew from the two readers in a double reading setting, the radiologist could
almost 123,000 examinations performed on more than 47,000 still identify these cancers, the researchers said.
women at four facilities in BreastScreen Norway, which is “Based on our results, we expect AI to be of great value in the
Norway’s population-based screening program.
interpretation of screening mammograms in the future,” Dr.
The dataset included 752 cancers detected at screening and 205 Hofvind said. “We expect the greatest potential to be in reducing
interval cancers, i.e. cancers detected between screening rounds. the reading volume by selecting negative examinations.”
The AI system predicted the risk of cancer on a scale from 1 to Although more study is needed before clinical implementation
10, with 1 representing the lowest risk and 10 the highest risk. A of AI in breast cancer screening, the results of the study help
total of 87.6% (653 of 752) of screen-detected and 44.9% (92 of establish a basis for future research, including prospective
205) of interval cancers had the highest AI score of 10.
studies, Dr. Hofvind said.
The researchers created three thresholds to assess the “We are looking forward to testing out different scenarios for AI
performance of the AI system as a decision-making tool. Using using retrospective data and then running a prospective trial,”
a threshold that mirrors the average individual radiologist rate she said.
of positive interpretation, the proportion of screen-detected Coemmenting on the results of the Norwegian study, the
cancers not selected by the AI system was less than 20%. Chief Scientific Officer and founder of the Screenpoint
While the AI system performed well, the study’s reliance on company which devloped the Transpara AI software, Prof
Nico Karssemeijer, said “This comprehensive study shows how
AI and a human reader can be a powerful combination. A key
point is that Transpara alone had a similar sensitivity as a single
radiologist, at the same specificity, but it detected other cancers
than the human readers.”
Dr Rachel Brem, ScreenPoint medical supervisory board member
and world-renowned breast radiologist, summarises, “This latest
study, the largest Breast AI study to date, is a game changing finding.
This study confirms that ScreenPoint Medical algorithms are both
Images in a 68-year-old woman with a screen-detected ductal carcinoma in situ demographically robust and can reliably find cancers earlier. This
with an artificial intelligence (AI) score of 10 on the screening mammograms. is outstanding and the widespread introduction of Transpara
(A) Mammogram of right breast from craniocaudal view. (B) Mammogram of Artificial Intelligence will undoubtedly benefit women worldwide.”
right breast from mediolateral oblique view. (C) Craniocaudal digital breast
tomosynthesis image of right breast. (D) US image of right breast. AI score
is defined as the overall examination-level score from the AI system, and a
score of 1 is indicative of low probability of breast cancer and 10 of high
probability. The arrows in A and C indicate the malignancy, and the dotted line
in D indicates the tumor diameter.
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Comparative study of the performance of CE Mammography vs CE breast MRI
A recently published paper describes
a systematic review and meta-analysis
of Contrast-Enhanced Mammography
(CEM versus Contrast-Enhanced Breast
MRI (CE-MRI) [1].
Contrast-enhanced mammography
(CEM) is a more accessible alternative
to contrast-enhanced MRI (CE-MRI)
in breast imaging; CEM is a much more
recent technology, but has already
been the subject of several studies and
papers describing its performance.
Many reports have described the
sensitivity of CEM in the detection of
lesions to be approximately similar to
that of MRI. With breast MRI being a
much more established technology its
performance chacteristics have been
fully described
However until now a summary
comparison of published studies has
been lacking.
A group of research radiologists from
Vienna, Austria set out to address this
issue, with the precise aim of their study
being to directly compare the performance
of CEM and CE-MRI regarding sensitivity,
specificity, and negative predictive value in
detecting breast cancer. The meta study
covered all publicly available studies in the
English language.

statistics, Deeks funnel plot asymmetry
test for publication bias, and metaregression were used.
RESULTS

Seven studies investigating a total of
1137 lesions (654 malignant, 483 benign)
with an average cancer prevalence of
65.3% (range: 47.3%–82.2%) were
included. No publication bias was found
(P = .57). While the positive likelihood
ratios for the two techniques were
similar, at a value of 3.1 for CE-MRI
and 3.6 for CEM, the negative likelihood
ratio of CE-MRI (0.04) was lower than
that with CEM (0.12).
CE-MRI had higher sensitivity
for breast cancer than CEM (97%
[95% CI: 86, 99] vs 91% [95% CI: 77,
97], respectively; P < .001) but lower
specificity (69% [95% CI: 46, 85] vs
74% [95% CI: 52, 89]; P = .09). A Fagan

CEM is carried out in a similar way to classical
mammography. LIke mammography, CEM is based
on the use of ionizing radiation but also involves the
administration of contrast medium. The physiological
basis of the detection of lesions is different from
mammography and is analogous to that of breast
MRI, which involves the administration of MRI-specific
contrast agents. There are many more mammography
systems available than breast MRI installations so CEM
is in general much more accessible .
However, like mammography, CEM involves
compression of the breast. Many women find this
uncomfortable and even painful. On the other hand in
CEM there is no problem with claustrophobia as occurs
occasionally with MRI

METHODS

Two readers extracted the Breast MRI is carried out without compression of the breast. However the installed base of MRI machines is
characteristics of studies investigating much smaller than that of mammography systems , especially in Europe, so accessibility to MRI is relatively
the
comparative
diagnostic more restricted than CEM.
performance of CEM and CE-MRI
and negatively associated with its specificity
in detecting breast cancer, with all
studies published up until April 2021 nomogram demonstrated that the (P = .04 and P < .001, respectively).
being considered eligible. Sensitivity, maximum pretest probability at which
specificity, negative predictive value, both tests could rule out breast cancer CONCLUSION
and positive and negative likelihood was 33% for CE-MRI and 14% for CEM.
While
contrast-enhanced
ratios were calculated using
mammography and contrast-enhanced
“... While contrast-enhanced
bivariate random effects models.
MRI (CE-MRI) showed comparable
mammography and contrast-enhanced
A Fagan nomogram was used to
diagnostic performance, CE-MRI
MRI (CE-MRI) showed comparable
identify the maximum pretest
had superior sensitivity and negative
diagnostic performance, CE-MRI
probability at which posttest
likelihood ratios with higher pretest
had superior sensitivity and negative
probabilities of a negative CEM
probabilities to rule out malignancy.
likelihood ratios with higher pretest
or CE-MRI examination were
REFERENCES
probabilities to rule out malignancy ...”
in line with the 2% malignancy
1.Pötsch,
N et al. Contrast-enhanced
rate benchmark for downgrading
Mammography versus Contrast-enhanced
a Breast Imaging Reporting and
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The impact of AI-derived
software in a high-throughput
breast screening center
The number of papers published on the use of Artificial Intelligence (AI)
in radiology is growing exponentially, with the field of breast imaging
being highly active in the implementation of AI approaches, which are no
longer restricted to exploratory R&D and evaluation studies but are now
being increasingly implemented in clinical routine.
The Danube City Diagnostic Center in Vienna, Austria is particularly
active in breast imaging and is an example of a clinic which is keen to
benefit from the latest technology when relevant clinically. They have
recently implemented the Transpara AI software package from the Dutch
company Screenpoint Medical and are using the software in day-to-day
routine breast screening.
To find out more, we had a wide-ranging conversation with Dr. Friedrich
Vorbeck, radiologist and vice-director of the clinic

Q

To start with, please describe
your practice at Danube
Imaging Center and in particular your
breast screening activities
Yes, of course but before we get
into the details, let me first pick up
on the very valid comment in your
introduction about AI software no
longer being the sole preserve of
academic/research centers. So let
me start by putting into some sort of
context the role that our center,and
other private practices plays in breast
screening. It is true that for example
when you attend the mammography
sessions in congresses such as ECR
or in specialized breast imaging
congresses such as EUSOBI, etc., the
majority of presentations are given by
specialized speakers from academic/
research centers. Although such talks
are always very interesting in terms
for example of the statistical analysis
of multi-centric and multi-national
trials or the preliminary evaluation
of possible new imaging modalities,
the hard reality is that right now the
vast majority of imaging in breast
24

screening is carried out by private
practices like ours or in primary care
centers. Any difficult or special cases
can then be referred out of primary
care to specialized hospitals but
certainly here in Austria, more than
80% of breast screening examination
are carried out in centers such as ours.
The result is that hospital physicians,
despite their undoubted other
qualities, are in fact not the best
equipped to comment about routine
screening mammography.
This is not just a theoretical
observation, but in fact has practical
consequences when, for example we
want to talk about the real impact of
AI-developed algorithms in breast
screening and what precisely it can
bring to breast radiologists. To give an
example, if I refer a difficult patient to a
specialized center, there the physician
will use his specific expertise and
experience to determine for example
the precise BI-RADS category of
the patient including most likely
taking a biopsy which will ultimately
determine the therapeutic approach to
be followed. The specialized physician
D I
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will probably — and understandably
— say that AI does not actually
contribute much in such a particular
case and may even conclude that in
fact there is no real need for AI.
Of course I am talking here of the
situation with which I am most
familiar, namely Austria, where, as I
said, the vast majority of screening
cases occur outside of tertiary
care hospitals. I know that this
organizational structure also occurs
in other European countries, such as
Germany. However in some countries
such as The Netherlands, screening
mammography also occurs in tertiary
care centers.
Anyway, to come back to our center
in particular, each year we see in
total about 7000 women per year
for breast imaging. The majority of
these examinations take place as part
of screening programs but there are
approximately 1000 – 1500 patients
that we see who present for diagnostic
imaging or are being examined for
symptomatic reasons.
For these 7000 women, we routinely
JUNE 2022
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profile, or the category of the density of their breast (which
varies with age). In Austria we have geographical regions where
the age profile of the women being screened can be much
younger than in other areas, so it is to be expected that the CDR
can vary significantly from area to area. To get back to the CDR
in our center, as I said we detect about 70 cancers per year, and
since — as is normal — we take two views of each breast, that
means that we have 140 views containing a lesion. To put that
into context, we have to look at a total of 28000 images to detect
140 with cancer, which is a good example of the “needle in a
haystack” analogy often used to illustrate screening statistics.
The search for the needle in the haystack gets even worse
when we bring digital breast tomosynthesis (DBT) into the
picture. There are of course many compelling reasons for the
use of breast tomosynthesis, not the least of which is that
DBT significantly increases the sensitivity of mammography,
particularly in women with dense breasts. As you know the
principle of DBT is to acquire several images at different angles
around each breast. In our system (The Mammomat Revelation
from Siemens Healthineers) we take 50 - 100 images per breast
To simplify the calculation, let’s assume we “only” acquire 50
tomosynthesis images per breast. We also acquire a synthetic
2D image prepared from the tomosynthesis slices to mimic a
classical 2D mammography image. But that doesn’t absolve us
of the medical and legal need to read every slice. This means
that we no longer end up reading 28000 images per year if we
use mammography alone, but close to 700 000 per year with
tomo. All this to detect 140 images with cancerous lesions
(actually slightly more carcinomas than the average of 140,
since as I mentioned above tomosynthesis is more sensitive
than mammography).

D

Images A & C above are from original breast tomosynthesis examinations; images
B & D show the output of the analysis by the Transpara software, which highlights
any lesion detected. The software also displays a lesion score on a scale of 1 - 100
indicating the confidence of the finding. The slice of the tomosynthesis examination
in which the lesion was detected is also shown.
Biopsy subsequently confirmed the above lesions as being carcinoma.
The Danube City Diagnostic Center in Vienna, Austria, use the absence of such
software - flagged lesions to indicate to the woman being screened that there is a
very low probability of her having a problem and that there is no immediate reason
for further investigation. In any case, her images will always be subsequently read
by two radiologists, without the radiologists needing to carry out a full face-to-face
examination, thus saving a considerable amount of radiologists’ time.

acquire two views for each breast, so we ended up with a total
of 28000 breast views per annum. Breast cancer is detected
in about 70 women so our cancer detection rate (CDR) is
approximately 1%. The cancer detection rate is of course
an important parameter and has been used to compare the
performance of screening centers, but this has to be done with
caution. The CDR can be influenced by many factors, such as
the characteristics of the women being examined, e.g. their age
JUNE 2022
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In the context of the subject of our conversation, namely the
overall usefulness of AI in breast imaging, you can see where
I’m going with these figures. It is the overwhelming screening
statistics of the ratio of images read to cancers detected that
highlight the need for AI- based algorithms to help the breast
screening radiologist. The need for AI support in the relatively
few symptomatic cases or in the establishment of BI-RADS
category is nowhere near as pressing.

Q

So how exactly do you use the Transpara software in your
center ?

The basic rationale for the use of the Transpara AI software
system from Screenpoint in our center is to alleviate the
workload involved in the reading of normal images, so that the
radiologist can focus more on the relatively few cases which are
difficult or where carcinomas are suspected.
In Austria the breast screening system has traditionally been quite
intense, with a preselection of patients, and a large proportion
of the women also undergoing an ultrasound examination. The
reason for the supplemental ultrasound is simply to increase
the chance of detecting suspicious lesions that may have been
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missed in mammography, but of course
the disadvantage is that it is enormously
time-consuming, user-dependent, not to
mention the fact that it has been shown
that ultrasound gives rise to a large number
of BI-RADS 3 cases, which is not desirable
in a screening context. With any increase
in sensitivity compensated by a decrease in
specificity, right now the whole question
of the true value of supplemental breast
ultrasound is still a matter of debate.

If the Transpara score is less than 8 and
the breast density is 1 or 2, the technician
can directly inform the woman that the
probability of having a cancer is very
low and that she can return home, with
the results to follow by email. We are
very happy with the performance of the
Transpara system in this role.

I should emphasise that all this only
applies to screening cases. In contrast,
in all symptomatic or diagnostic cases,
the radiologist is fully involved in the
examination, taking whatever additional
time that is needed.

However in addition to the primary
advantage of saving time in screening,
And how does the woman react to there is also the added benefit of AI
the fact that it was basically an AI in that it can significantly increase
system that gave her the all-clear?
the confidence of the radiologist by
In our clinic, there isn’t a question of
identifying abnormalities that are
whether a woman should receive Firstly the women are happy that they otherwise very easy to miss. We have
mammography or tomosynthesis — can go home. They are not concerned already had several examples of this, e.g.
all the women being screened get a that the decision was made on the basis in picking up carcinoma lesions <4mm
tomosynthesis examination. As I said, of an AI system, since they know that (subsequently verified by biopsy) which
the tomosynthesis system we use is the anyway the images will later be read by were located on only three or four tomo
Siemens Healthineers Mammomat. I human radiologists (actually two human slices, and were practically invisible on
know that there have been some debates radiologists since we use a double synthetic 2D, even when on retrospective
on the significance of the slight technical reader system).
viewing we knew where to look.
differences, for example in the different
The Transpara AI software also gives a
angle of sweep between tomosynthesis
So apart from giving the woman confidence rating for the lesions it has
units from various manufactures, e.g.
an early indication of the likely identified, typically by circling in red
Hologic, GE Healthcare, etc. I think this results of the screening how does the the suspected lesion. Psychology studies
argument is another example where the AI system actually help you, given that have shown that there is a danger that
pros and cons of a subject are investigated two radiologists will anyway read the such marking may have the unintended
in detail in academic reference hospitals examination?
consequence of the radiologist not
but which in my opinion
spending time on other nonare not all that important in
marked areas. This would
the context of a screening
“...there is also the added benefit of AI in that it can
be a real problem if the AI
environment. We are very
software couldn’t be trusted
significantly increase the confidence of the radiologist by
satisfied with the Siemens identifying abnormalities that are otherwise very easy to miss...” to also identify other suspect
Healthineers Mammomat
lesions. In our experience
system, but I suppose Hologic or GE
with Transpara this is not the case. On
systems may also be suitable.
You are right — the final diagnosis/ the contrary, the issue could be that the
But let’s get back to the workflow.
report is always made by double reading software is too sensitive, and flags up areas
The tomosynthesis examination is radiologists but for us in screening mode which in fact are not breast cancer. An
carried out by the technician who the advantage of AI is enormous simply example of this is arterial calcification in
then initiates the image analysis by the because of the amount of time it saves arteriosclerosis where the software often
Transpara Software. This only takes three us. We don’t use AI as a final clinical identifies this as a malignant calcification.
– four minutes during which time the decision-maker but as a prioritization For me this is not a problem, since a quick
woman gets dressed and waits outside in tool, basically by flagging up the risk look enables me as radiologist to identify
the waiting room.
of the presence of lesions. In practice, the arterial calcification. I’d much rather
The technician then receives the results this means that in all low risk cases, the have this than the AI not picking up the
of the Transpara AI analysis which is radiologist looks only at the images and calcification at all.
presented in the form of a Transpara does not get involved in other tasks such
score ranging from a value of 0 – 10, as having a discussion with the woman, So to summarize, our appreciation of
with 10 indicating that there is a high visually examining the breast, eventually the Transpara software is solely based on
likelihood of a tumor being present. This carrying out an ultrasound, which its usefulness in screening, rather than
is a non-linear scoring system so a score together is hugely time-consuming for in diagnostic imaging. For example if a
of 5 doesn’t mean that there is half the the radiologist. I estimate that I would woman presents with a palpable mass
chance of a tumor as a score of 10. In fact spend a couple of minutes only reading of say 3 or 4 cm diameter, there is no
all scores under 8 have a very low (and the images as compared to much more point in applying AI to the images of such
than ten minutes for a full examination an easily diagnosable case. In fact the
exponentially decreasing) risk.
In addition the technician will visually with the woman. This advantage is very AI would probably not even detect such
assess the breast density according to the real, although the general requirements / a lesion, simply because it hasn’t been
RCR system 1,2,3 or 4, with 1 being low regulations governing screening may be trained for that. This can be the source of
unique to Austria.
unwarranted dismissal of AI technology,
density and 4 very high density.

Q

Q
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for example in academic hospitals where
the hasty conclusion sometimes is that if
software can’t even detect a 4 cm lesion
then there is no point in evaluating it
further.
so what is the reaction of your
radiologists to all this? Is AI
perceived as a threat or as a much-needed
help ?

Q

Q

Going back to the development of
AI algorithms, generally the more
images the algorithm is trained on, the
more reliable it is. Do you get regular
updates of the Transpara software as the
software is trained on more images?
The question of updates is important.
Of course a better-trained algorithm is
always welcome, but on the other hand
there are always issues of regulatory
approval, so understandably the AI
producing companies prefer not to
issue many, relatively minor updates
but restrict themselves to a few major
updates.

Q

You said earlier that the radiologists
in your center could not envisage
dropping AI software. But what about
radiologists without practical experience of
AI? For example could a perceived threat
of AI to the role of radiology be the reason
for a shortage of radiologists, or shortage of
students choosing radiology as a speciality?

No I don’t think so. I think that the
The answer to that is simple. In total
shortage of radiologists is just one part
in our center we have four radiologists
of a more general problem which is
and if I were to ask them whether we
that — in Austria at least — there are
should drop the use of AI, the answer is a
too few medical students in general.
resounding “No”. This reaction is totally
This is not because there are too few
based on the implications regarding
applicants but rather because of purely
workload reduction. I have heard that
political decisions to limit the budget
in some academic centers, particularly
It sounds as though you are and so the number of students. I don’t
in the United States, the legal aspects of
completely
satisfied
with have the exact figures for the number
clinical responsibility has put off some Transpara. Are there no weaknesses at all? of newly qualified medical graduates
radiologists from using AI. As you saw
opting for radiology in Austria, but it
from our workflow, this is not an issue Yes there are a few. For example one is certainly not only radiology where
with us.
inconvenience we’ve come up against there are shortages. I’m a member of
The hard reality in the field of breast is that comparing prior examinations the Vienna Council of Physicians and
screening in Austria at least is that we can be a bit cumbersome and tricky — I see for example that general practice
have annually more and more images to although this may in fact more be an is chronically short of new entrants
read and the reimbursement/
into the profession.
financing doesn’t follow this
When I studied medicine
“...it is all the more important to ease the current workgrowth curve. So we have really
in the 1980s, general
load on radiologists, so I am firmly in favour of using all
no alternative but to increase our
practice had a good
suitable technology, such as AI, to help us...”
efficiency, and our experience so
reputation, with GPs
far with Transpara is such that AI
being highly respected
is becoming indispensable in this respect. issue of PACS integration. To their credit in the community and also being
I have to say that Screenpoint are wide financially well paid for their work.
Clearly the workflow you open and happy to receive feed-back Unfortunately that has now changed
established in your center from centers like ours and consider the completely, so GPs are less respected,
whereby AI plays a key role in deciding points in their future development plans. less well paid and on top of that have
the initial prioritization of cases has
an ever increasing work load. No
produced efficiency gains, but the final
How do you see the future wonder that there are fewer entrants
clinical decision still remains firmly
development
of
breast into general practice. As I said I don’t
the responsibility of the radiologist. screening? There has been some have the exact figures for today but
Is a logical future next step, at least for debate recently about whether breast radiology in Austria is much better
screening patients, that the software alone screening should be population-based appreciated.
determines the clinical decision, without or risk-based.
That doesn’t mean that everything is rosy
the involvement of radiologists ?
in radiology — it’s not that easy to recruit
That’s almost an ideological question good radiologists — but it’s even worse in
I don’t think that this will happen. The legal where cost-efficiency is key and where sectors such as orthopedics or pediatrics.
responsibility will always remain with the questions such as the whether the For me this means that it is all the more
clinician. It’s like blood analysis where the healthcare budget is better spent on one important to ease the current work-load
hematologist is responsible for interpreting form of screening compared to another on radiologists, so I am firmly in favour
the results — it’s never the hematology form. But to put that into perspective of using all suitable technology, such as
measurement system, however reliable from the budget point of view, the AI, to help us, so long of course that it is
it may be, that determines the diagnosis. reality is that the medical/hospital/ appropriately validated.
In radiology the legal responsibility is pharmaceutical costs of the last few
ultimately with the radiologist — but as weeks of life a woman dying from breast As I hope you have gathered from our
part of that responsibility the radiologist of cancer is huge compared. My personal conversation, the implementation of
course must in turn be aware of, and able to opinion is that we should screen as many AI in our breast screening service has
evaluate, the performance characteristics women as possible for the simple reason already led to significant reductions
of any software that may contribute to his/ that it saves lives and also reduces the in our radiology workload, with no
her clinical decision.
huge end-of-life costs.
compromise on quality.

Q

Q

Q
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Optimizing Breast Biopsies for
Compassionate Care
Breast biopsies provide an
in-depth analysis of lesions
and calcifications after they
have been discovered during
a woman’s wellness visit. They
play a vital role in ensuring the
correct
diagnosis—meaning
minutes matter when it comes to
breast biopsies.
That’s why traditional breast
biopsy systems are inefficient in
such a time sensitive procedure.
They are time consuming
for both the physician and
patient, limiting the number of
biopsies that can be performed
each day. Additionally, wasted
minutes mean patients are
uncomfortable, anxious, and in
pain under compression longer
than necessary.
For Bari University Hospital
Professor Marco Moschetta
in Bari, Italy, he finds that the
Hologic Brevera® Breast Biopsy
System
with
CorLumina®
imaging technology is key to

With built-in CorLumina imaging technology,
there is no need to transfer biopsy samples to an
external department to verify the adequacy of the
biopsy samples.
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offering compassionate and
comprehensive patient care.
The Brevera Breast Biopsy
System elevates the standards
of biopsy procedures by
improving the patient and
physician experiences. It is the
world’s first and only solution to
combine vacuum- assisted tissue
acquisition, real-time imaging,
verification and advanced postbiopsy handling— all in one,
integrated system [1].

Professor Marco Moschetta
Bari University Hospital, Italy

“...In real time we can verify
if the calcification has been
collected through the biopsy
system...”

Compare this to traditional
systems, which can require a
physician to keep a patient under
compression while they examine
sometimes 12 or more samples in
another imaging room.

OPTIMIZING THE PROCESS
Professor Moschetta points
to his experiences collecting
samples on the Brevera Breast
Biopsy System as a distinct
improvement compared to
traditional biopsy devices. He’s
noticed an overall reduced
number of biopsy samples
needed during procedures
for the Brevera Breast Biopsy
System to analyze breast lesions
and calcifications.
The system’s CorLumina imaging
technology allows physicians to
make informed clinical decisions
with confidence and save
valuable time.
The built-in image enhancement
tools enable quicker identification
of faint calcifications on the
high-resolution touch-screen
monitor.
Because of the CorLumina
system, images begin to appear
after just a few samples are taken
and can help guide physician
decisions throughout the process.

“The Brevera system is very fast.
In real time we can verify if the
calcification has been collected
through the biopsy system,” said
Professor Moschetta. “Because
of the system’s integrated
technology, we can image the
samples immediately thanks to
the CorLumina software.”
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Fast and accurate procedures
mean
less
time
under
compression for patients and can
result in a more positive biopsy

A view of the Brevera Breast Biopsy System, showing
the filter carousel assembly into which the excised
biopsy samples are automatically delivered, with
each sample being deposited into a separate
compartment in the filter carousel.
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experience—so much so that 9
out of every 10 patients felt less
uncomfortable with their Brevera™
breast biopsy procedure than they
expected [2].
“We have a high workflow, and
with this system we can see more
patients,” said Professor Moschetta.

rather than upwards of 20 minutes
with other systems.
“We need to remember that
through all the steps, patients are
under compression,” said Professor
Moschetta. “So having just 10
minutes of compression is very
important for improving the comfort
of our patients.”
DECREASING SAMPLE
HANDLING
Bari University Hospital encourages
physicians and technologists to
limit how often samples can be
handled due to concerns about
specimen contamination. With the
integrated Brevera Breast Biopsy
System, physicians do not need to
handle samples for imaging.

The whole biopsy procedure is controlled by the Biopsy
Control Monitor which shows exactly the status of the
sampling process

ENHANCING THE PATIENT
EXPERIENCE
Patient experience is at the core
of Professor Moschetta’s practice,
ensuring compassionate care for
each patient. He points to the
Brevera Breast Biopsy System
as a prime example of how he
accomplishes this goal by reducing
the amount of time patients are
under compression because he’s
able to gather samples in only three
steps, combining tissue acquisition,
imaging, verification, and sample
prep for an optimal experience, with
the potential to save 13 minutes on
average per patient [3].
With the Brevera Breast Biospy
System, patients felt their biopsy
experience was faster than they
expected in over 94% of procedures
[2]. In addition, nine out of every
ten patients reported feeling less
uncomfortable with their Brevera
Breast Biopsy System procedure
than they had expected [2].
Professor Moschetta estimates that
the average biopsy takes around 10
minutes with the Brevera system
JUNE 2022

“... It is important to us that we
have short interactions with
samples in order to maintain
the specimen...”
With a traditional stereotactic breast
biopsy procedure, samples are often
taken into a different room while
patients remain under compression.
The sample strands are separated to
analyze for calcifications and then,
after consulting with a technologist
for imaging, the physician will
return to the room to retrieve more
samples or finish the procedure. In
comparison, Professor Moschetta
no longer needs to handle samples
due to Brevera’s integrated specimen
chamber.
“In the past we had to move them
to a separate mammography device,
but now we can process these samples
without risking damaging them,”
said Moschetta. “It is important to
us that we have short interactions
with samples in order to maintain
the specimen.”
With the Brevera Breast Biopsy
System, improvements to specimen
risks and efficiencies mean
D I
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patients can spend less time under
compression, leading to overall
more compassionate care— and for
Professor Moschetta that is what
matters.
“The comfort of our patients is most
important for these procedures,” said
Professor Moschetta.
The imaging software and
integrated specimen chamber of
the Brevera Breast Biopsy System
enable quicker results, which
could cut down the time patients
spend on the table. By providing
an efficient and accurate breast
biopsy experience, physicians
can help patients experience less
anxiety, discomfort, and pain
during their procedures.
Learn more at
www.hologic.com/minutesmatter

Opinions expressed are solely those of the
participant.
Hologic, Inc. ©2022 All rights reserved. Hologic,
Brevera, CorLumina, and associated logos are
trademarks and/or registered trademarks
of Hologic, Inc., and/or its subsidiaries in
the United States and/or other countries.
Harriet Borofsky, MD, is a paid consultant
for Hologic. This information is intended for
medical professionals in the U.S. and other
markets and is not intended as a product
solicitation or promotion where such activities
are prohibited. Because Hologic materials are
distributed through websites, eBroadcasts and
tradeshows, it is not always possible to control
where such materials appear. For specific
information on what products are for sale in
a particular country, please contact your local
Hologic representative.
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A conversation with the new
CEO of Screenpoint, developers
of the deep learning Transpara
software for breast imaging
The number of papers describing the application of
Artificial Intelligence ( AI) derived algorithms in radiology
in general is growing exponentially. In the field of
breast imaging in particular, the Transpara AI software
developed by the Dutch company ScreenPoint Medical
has been shown to provide very positive results in
several extensive clinical trials.
Reflecting the transition from an innovative start-up
to a fully - fledged commercial company in the field,
ScreenPoint has recently appointed Mark Koeniguer
as their new Chief Executive Officer (CEO). We thought
that this was a good opportunity to take stock of AI in
radiology and the potential of Transpara, so we caught up with the new CEO
to hear how he sees the future.

Q

Before we get into details, could you give us a quick
snapshot of ScreenPoint Medical as a company
and its history.
ScreenPoint Medical was founded in 2014 as a spin-off
from Radboud University Medical Center in Nijmegen,
The Netherlands, to develop and bring to the market
innovative machine learning solutions to improve breast
cancer screening and diagnosis. With an exceptional
team of scientists and software engineers specialized in
machine learning, image analysis, and breast imaging,
ScreenPoint developed the market leading AI solution
Transpara for reading mammograms and breast
tomosynthesis which has been trained on over 1 million
exams. Multiple clinical studies demonstrate that the
FDA-cleared software matches experienced radiologists
in detecting breast cancer and allows them to improve
quality and efficiency of breast cancer screening.
Transpara is already in use in over 30 countries including
the Danish screening program based in Copenhagen.
Co-founder of ScreenPoint Medical, Sir Michael Brady,
was known internationally for his ground-breaking work
in robotic image analysis at the University of Oxford and
MIT but the death of his mother-in-law from breast
30
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cancer, caused him to change direction. Michael Brady
said “I wanted to understand why the medical profession
wasn’t able to do a better job of detecting breast cancers
at an earlier stage when they were more treatable. So
I decided to move away from robotics and concentrate
on the analysis of breast scans. My colleagues and I
developed a mathematical model of the passage of X-rays
through female breast tissue, a fundamental step towards
developing a system able to recognise potential tumors”
Michael Brady met Nico Karssemeijer from Nijmegen
University in 2000 when he was giving a keynote lecture
on parallel research.
Both men wanted to help radiologists identify potential
cancers faster and at an earlier stage and to increase the
chances of more women surviving breast cancer.
In 2014 they started ScreenPoint Medical, building a
superb team of scientists to develop a unique system,
Transpara, whose underlying technology is a blend of
classic physics and deep learning artificial intelligence,
and is presented as a decision support tool for the
radiologist in order to increase efficiency.
This is all the more relevant given that there are
fewer and fewer radiologists specializing in reading
mammograms at a time when the incidence of breast
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cancer is increasing worldwide. ScreenPoint are the only
people that combine deep understanding of the physics,
knowledge of clinical workflow and deep learning AI
techniques to improve accuracy and speed of detection.
Transpara is now recogniaed as the world leader in the field.
Based on its robust scientific background, ScreenPoint
Medical has, since its creation, doubled in size on the heels
of a major series C funding round. The company continues
to recruit top talent. Transpara is now leading the way for
prospective use studies, peer-reviewed publications and
ongoing clinical studies in Europe and around the world.
With the growing awareness of the clinical success of these
studies, we have seen a major increase in the number of
radiologists reaching out to us to learn more.

Q

Talking about publications, there have been several
recent publications describing the evaluation of
Transpara software in clinical trials. Can you summarize the
results of these trials and the significance of the findings?
Yes there have been many publications of which three
important peer-reviewed publications have appeared in the
last few months and which have shown how Transpara can
help with workload reduction and early cancer detection.
These studies are:

We are very lucky to be able to work so closely with our
clinical collaborators who are keen to publish the results
of their work and let the world know that not all breast
AI evidence is the same. Transpara has been featured in
the largest studies to date and what’s more, thanks to the
overwhelming evidence, it’s now the first and only breast
AI solution to be used to date in a large organized screening
program (Denmark)
The response from the breast imaging community to these
and other studies (all of which are available at our website, https://screenpoint-medical.com/) has been extremely
positive. More and more clinicians are contacting us as
they read about the positive results from our studies that
are published in top journals like Radiology, European
Radiology and the JNCI. The Norwegian [1] and Danish
[2] studies are the two largest breast AI studies published,
with Transpara being used on a total of nearly a quarter of
a million women. The Wanders et al paper [3 ]is the largest
study focussed on interval cancers and clearly shows the
huge potential for using Transpara as an image-based risk
assessment tool to identify interval cancers early. We know
that early detection can help increase chances of survival and
so that is one of our key missions at ScreenPoint.
As a result of all this hard work, we now have strong adoption
of the technology in the USA where 3D mammography is
standard. Multiple prospective studies are well underway in
numerous other countries.

1) The largest breast AI study to date showing the value of
Transpara in mammographic screening [1]. The study looked at We have been told by one of our users that “It’s not just about
122,969 screening examinations from 47,877 women performed at the approval a company receives, it’s actually how this product
four facilities of BreastScreen Norway. The results were impressive: is going to work”, and we, at ScreenPoint, know exactly
a total of 86.8% screen-detected and 44.9% of interval cancers how it all works. Our solution works with all major 2D
received a Transpara score
and 3D mammography
of 10, the category with
units and is integrated
the highest risk for breast
into
the
workflow
cancer. By extending the
“...Our solution works with all major 2D and 3D
of many PACS and
mammography units and is integrated into the
highest risk group to 20% of
mammo workstations;
workflow
of many PACS and mammo workstations; we’ve proven it time and
the population, 93% of the
we’ve proven it time and again...”
screen-detected and 63%
again. We have helped
of the interval cancers were
screening
programs,
detected.
large hospital groups,
and small critical care
2) Another study showed that Transpara breast AI reduced facilities by partnering closely with them to understand
false positives and radiologists’ workload in the largest and achieve their goals. All backed up of course with the
screening programme in Denmark [2]. In this real-world safety net of our evidence and expertise. We call this the
study, 114,421 screening examinations were evaluated. The #ScreenPointExperience, and it’s like nothing else out there.
team found that AI-based screening sensitivity was similar
to that of radiologists (69.7% vs. 70.8%) but when it came to
And now turning to you as new CEO, what was it
false positives, the AI-based approach outperformed regular
that attracted you to Screenpoint? What is your main
double reading. The use of AI resulted in 25.1% fewer false business objective for Screenpoint?
positives. In addition, using the unique Transpara Exam
Score and calibration, the team demonstrated the ability to I feel honored to be part of such a prestigious team of
reduce radiologists’ workload by up to 62.6%.
scientists, engineers, and top operational and commercial
3) The largest interval cancer study with over 2,000 cancers talent. But first, before we get on to the future, a bit of my
missed by screening showed that Transpara AI can effectively background. My career started at GE Healthcare leading
help detect breast cancer earlier [3].
teams in Finance, Sales, and Marketing. Since 2001, I have

Q
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Transpara Powered by FusionAI has set the standard for breast AI supported by clinical evidence worldwide. A fusion of knowledge: breast pathology, clinical imaging, X-ray
physics and the latest deep learning techniques, uniquely combined by the scientists at ScreenPoint Medical in collaboration with our clinical partners.

been fortunate to be part of multiple start-ups including
three women’s healthcare organizations. I was part of the
team at R2 Technologies, the first to market CAD for early
breast cancer detection and acquired by Hologic. More
recently I led the global commercial efforts to grow Volpara
Health Solutions from a nascent player to the number one
player in the Enterprise breast analytics space, which has led
to its listing on the Australian Stock Exchange (ASX: VHT).
Regarding our objectives at ScreenPoint Medical, we have
a very clear vision, namely to become the global leader
in AI solutions for Women’s Health and early breast
cancer detection and prediction. With this in mind, Nico
Karssemeijer, who founded the company remains both a
tremendous contributor at the scientific level and a personal
mentor to me as I integrate into my new role.

detection, prediction and risk.
Our global expansion efforts will remain focused on the
U.S., Europe, Asia and the ME which represent the largest
percentage of the eligible screening population.

Q

In AI in radiology in general there have been many
research publications but the extent of acceptance/
utilisation of the technology in routine clinical procedures
seems still to lag far behind the research. Is this true? If so what
are the main obstacles blocking more routine use of AI?

The adoption of AI solutions or first generation CAD
for 2D FFDM showed promise but failed to deliver a
truly comprehensive tool necessary to gain scientific or
commercial adoption. In the past CAD tended to focus on
images as pictures using markers to indicate suspicious areas
Moving away from Screenpoint’s focus on breast screening which required additional investigation. The sensitivity and
for a moment to broaden out into the issues of AI solutions specificity (false positive) rates of these early algorithms
in the healthcare arena in general, there are many studies on did not stand the test of time relative to the requirements
fields ranging from early stroke detection to lung nodules and necessary for widespread adoption. Additionally, due to the
breast cancer detection,
high false positive rate
I believe we are still in
and lack of true workflow
the early adoption phase.
integration, CAD tended
“... We will continue to remain the leader in clinical
For years, clinicians science which is the bed-rock supporting the products to slow radiologists down
we develop...”
questioned the value
rather than providing
of AI solutions, and
higher detection and
perhaps
rightfully
workflow efficiencies.
so given the rates of
sensitivity and specificity relative to false positive rates. Today, next generation CAD or AI leverages deep learning
Today and into the future, ScreenPoint will be focused on algorithms and systems to deliver sensitivity and specificity
developing understandable AI solutions that not only help rates on a par with those of most radiologists. This has
with higher levels of detection, prediction and overall risk of become possible because deep learning algorithms have
developing cancer, but also improving clinician productivity benefited from years of clinical research, large datasets over
diverse populations, and the continuous learning nature
and workflow.
of the algorithms themselves. This has allowed the new AI
We will continue to remain the leader in clinical science algorithms to move beyond detection to prediction, and
which is the bed-rock supporting the products we develop. even diagnosis. The improved sensitivity and specificity
Too often, we see new companies coming to market with very or decreased false positive rates have allowed wider spread
little clinical evidence, and being obliged to over-promote adoption so that AI has become an invaluable tool supporting
their performance. At ScreenPoint, we want to lead with our radiologists and other clinicians with their ever expanding
clinical evidence which supports our claims of increased workload.
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BREAST IMAGING
Additionally, next generation AI continues to become
more seamless from a workflow perspective. Companies
and departments have learned from old generation
CAD systems requiring separate workstations or
“clicks” to new windows in order to access and utilise
the CAD system itself only added to the burden of
reading a mammogram. Next generation AI must
integrate seamlessly with current workflow practices
via current reading environments, PACS, and reporting.
Workflow efficiency is key to adoption and wider use
of AI as a clinical decision support tool while making
a diagnosis. ScreenPoint Medical’s Transpara solution
already provides seamless multivendor integration with
many existing mammography workstations and PACS
solutions. Radiologists’ workflow is at the forefront of
everything we do.

there were many gloomy predictions from radiologists about
the existential threat that AI posed, the general attitude of
radiologists nowadays is to accept, even welcome, the use of
AI. Is that your perception?
Our technology is a decision support tool for radiologists.
Our studies have shown that Transpara provides a second
pair of eyes for them to improve their confidence when
reading mammograms. With the current shortage of
radiologists, Transpara can offer a more efficient approach
to triaging higher risk patients. We are not here to replace
the radiologists. At the end of the day they are the experts in
this industry, and we offer a tool to support their workflow.

Q

So to sum it all up how do you see the future, near-term
and long-term?

I believe we are still in the early days of AI development
and adoption. Even so, we have seen impressive milestones
for ScreenPoint’s Transpara AI solution, for example the
fact that Transpara is the first and only AI solution to be
Regulatory clearances exist for all new technologies. adopted by an organized screening program. Worldwide,
Adopting the right strategy while ensuring high quality we have processed nearly 3 million women’s mammograms
standards are important tenets at ScreenPoint. At some and lead the way in clinical evidence with the largest
point, reimbursement and a focus on the benefits to payers number of peer-reviewed publications of any deep learning
globally will be critical to further adoption and making solution.
Breast AI a standard of care.
Thus, it is clear that AI supported clinical decision making
is here to stay. In fact, I believe those clinicians adopting
What about the financial aspects of the use of AI and leveraging AI tools within their practices will benefit
procedures? Is the user’s investment in the technology through higher levels of detection, prediction, diagnosis
paid for by the increases in the radiologist’s efficiency or will while improving productivity. Ultimately, this will make
specific reimbursement be needed?
those imaging practices who adopt AI solutions as a partner
in the breast health continuum more competitive than
New clinical research demonstrates the true benefits of those who choose not to.
adopting ScreenPoint
In the future, by working
Medical’s Transpara AI
with clinicians globally,
solution in the early
“...With the unique Transpara Exam Score and
we should align to end late
calibration, the team demonstrated the ability to
detection of breast
stage cancer detection,
reduce radiologists’ workload by up to 62.6%...”
cancer. Not only does
thereby
benefiting
the evidence point to
patients, families and
increased
detection,
healthcare
providers
but also delivers true
equally.
productivity improvements through seamless integration
into existing work environments.
For example, in the real-world study published by the Danish REFERENCES
group [2], 114,421 screening examinations were evaluated. 1. Larsen M et al. Artificial Intelligence Evaluation of 122
The team found that AI-based screening sensitivity was 969 Mammography Examinations from a Population-based
similar to radiologists (69.7% vs. 70.8%) but when it came to Screening Program. Radiology. 2022 Jun; 303(3): 502-511.
false positives, the AI-based approach actually outperformed https://doi.org/10.1148/radiol.21238
the regular human double reading. Using AI resulted in
25.1% fewer false positives. With the unique Transpara Exam 2. Lauritzen AD et al. An Artificial Intelligence-based
Score and calibration, the team demonstrated the ability to Mammography Screening Protocol for Breast Cancer: Outcome
reduce radiologists’ workload by up to 62.6%.
and Radiologist Workload. Radiology. 2022 Jul; 304(1):4 1-49.
This efficiency does translate into real savings for the https://doi.org/10.1148/radiol.210948
radiologist and healthcare systems as a whole while still
bringing positive benefits to the patients.
3.Wanders AJT et al. Interval Cancer Detection Using a
Neural Network and Breast Density in Women with Negative
What about the radiologist’s reaction to all this? Screening Mammograms Radiology. 2022; 303, No. 2.
It seems that compared to several years ago when https://doi.org/10.1148/radiol.210832

Q

What are the regulatory issues?

Q

Q
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AI in radiology — from algorithm
development to implementation
in clinical routine
Over the last few years, there has been a continuing, ever-increasing
interest and debate over the role that Artificial Intelligence (AI) – based
technologies can, and should, play in radiology. Now the debate is over
— AI in radiology is here to stay, although in exactly what forms and
applications remains to be defined. Many technological, validation and
regulatory issues have still to be overcome.
To put the practical implications of AI in radiology into context, we
spoke to Prof Declan O’Regan, Consultant Radiologist and Director of
Imaging Research at Imperial College, London, UK.
Prof O’Regan combines clinical radiological work with
research into the development of AI-algorithms, including industryfunded projects supported by Bayer.

Q

Prof. Declan O’Regan is a
consultant radiologist and Director
of Imaging Research at Imperial
College, London, UK.
email
declan.oregan@lms.mrc.ac.uk

specialist healthcare in north west
London for around a million and a
half people.
The MRC LMS is a biomedical
research institute where scientists
and clinicians collaborate to
advance the understanding of
biology and its application to
medicine, bridging basic science
and clinical research.

one 1.5T and the other 3.0 T
which we use for carrying out
innovative imaging research, all in
the cardiovascular domain. This
work includes exercise cardiac
MRI, where we exercise people in
As your introduction suggests, my
the magnet, as well as advanced 3D
interest indeed straddles both the
cardiac imaging, 4D flow mapping,
use of AI in clinical departments
and spectroscopy analyses.
but also the development of new
We also develop and test AI
algorithms.
algorithms, which aim not to
In addition to the Hammersmith replicate tasks that radiologists
Let’s start with our research hospital where MRC-LMS is based, perform, but to add value
activities. These are funded the NHS Imperial Trust also covers by increasing the amount of
by the UK Medical Research two other large teaching hospitals information that can be gained from
Council (MRC), the British in London, namely St. Mary’s and medical imaging, particularly with
Heart Foundation (BHF), and Charing Cross. In total the number the aim of improving prognoses. .
collaborations
New tools that help to
on
research
and
better define diseases
“... We also develop and test AI algorithms, which aim and risk groups at
development
with
not to replicate tasks that radiologists perform, but to an early stage might
Bayer.
add value by increasing the amount of information help in offering better
Our unit is physically
that can be gained from medical imaging, ...”
located in the MRC
treatments. For this, we
London Institute of
think it is important
Medical
Sciences
to understand the
(MRC-LMS)
sited
at
the of radiology examinations carried significance of genetic differences
Hammersmith teaching hospital. out throughout the Trust is huge: and how the heart develops so as
The hospital is itself a part of approximately 90 000 CTs per year, to be able to identify the patient’s
the Imperial College Healthcare and 70 000 MRIs per year.
risk of developing heart disease in
National Health Service (NHS) For our research in the MRC- the future.
Trust, which provides acute and LMS, we have two MRI systems, As part of our research interests
Before we get into the
broader subject of AI in
radiology, can you please give us a
brief summary of your activities at
Imperial College in London
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we use data from other patient populations, such as via
access to the UK Biobank, the large long-term biobank
study investigating the respective contributions of genetic
predisposition and environmental exposure to the
development of disease. We also use other data held by the
NHS, in essence involving the integration of large data sets.
We do this in collaboration with several research groups
throughout the world.
Our unit’s mission statement summarizes nicely what we
do: our overall focus is the exploration of mechanisms
underlying heart function using machine learning (ML)
to analyze cardiac motion for predicting patient outcomes,
discovering potential therapeutic targets and identifying
genetic risk factors.

If a patient is identified as being in a particular risk group,
the treatment could be changed appropriately, according to
guideline derived choice of treatment paths.
As I said, we’ll soon be starting beta testing of the algorithm,
although the ultimate proof of its efficacity will be through
randomized controlled trials (RCTs). Of course, RCTs take
time and are expensive but for clinical decisions that are
based on AI algorithms, RCTs are the method that provides
the strongest evidence as to how well they work in practice .
More generally, I think that, ML is increasingly maturing
beyond the development of new algorithms and their
validation but also to the carrying out of well conducted,
well-controlled RCTs. We know real reproducibility can be
an issue in ML. Frequently, algorithms are only validated
in a relatively small number of cases with the result that the
performance of the algorithm can be disappointing. This is
where the clinical trials come in. Of course you can always
have trials which are well designed and well conducted but
neverteless the algorithm still disappoints when it comes to
its use with real-world data of clinical routine.
For this reason it’s really important to have continuous
feedback on the performance of the algorithm in the field, if
only to understand how algorithms may fail. In this analysis
we shouldn’t forget that not all algorithm errors are equal —
some errors are more important than others.
It also shouldn’t be forgotten that AI has no “common sense”.
Thus, situations can arise with AI that would never occur
with a human observer because of a common sense error
that is easy for the human to spot. As an example, a recent
paper evaluated an algorithm designed to interpret plain
film images for the detection of fractures. The algorithm
was very accurate and worked very well — unless the patient
happened to have a plaster cast, when the AI failed to
identify any fractures. This was simply because such cases
hadn’t been present in the data set used to train the algorithm
training. A human observer would have no difficulty in
sorting such an issue out.
Thus, the evaluation of algorithms is more than just a question
of measuring the headline sensitivities and specificities — it
is also important to understand the interactions between
humans and the algorithms. For example how much weight
does the clinician really put on the outcome of an algorithm
and how does it really affect the patient’s clinical outcome?
All these human factors are under-explored at the moment.

Q

Has the work you’re doing with Machine Learning
already resulted in the production of algorithms that
are now being used in clinical routine?

Q

If your algorithm was trained only on data from your
unit, is there a danger that it may not be applicable
more broadly?

We’re not quite at this stage yet but we have developed an
algorithm called 4Dsurvival which we are hoping to beta
test here in London in the next twelve months. Basically the
algorithm operates by analyzing the motion of the heart so
that the clinician can then be informed of the level of risk
that the patient has of developing heart failure in the future.
The output of the algorithm is thus actionable information.

Imperial is one of several partner trusts (there are ten in
total) in the London AI center, a part of whose mission is to
develop federated learning facilities which allow algorithms
to be trained on the more diverse data from within several
trusts. In our implementation of federated learning, the data
actually all stay within the appropriate trust where the data
were originally generated, so maximizing data security and

Machine learning cardiac motion analysis of patients diagnosed with right heart failure
is used for automated survival prediction.
Image reproduced from Bello et al. Deep learning cardiac motion analysis for human
survival prediction. Nat Mach Intell. 2019; 1: 95-104.
https://doi.org/10.1038/s42256-019-0019-2.
The work described in the paper demonstrates how a complex computer vision task
using high-dimensional medical image data can efficiently predict human survival.
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patient confidentiality aspects. Instead of the data leaving
the Trust, the algorithm goes to the data. There are also
an increasing number of trusted research environments
which allow the iterative development of algorithms, where
they can be fine tuned and their applicability to broader
populations can be checked.

Q

You mentioned human factors earlier in our
conversation. Broadening out to the reaction of
radiologists in general, how are radiologists reacting to the
onset of AI? Do they perceive it as an existential threat or a
useful, even welcome help?

radiology actually becoming ever-more pivotal in the
overall patient’s journey.

Q

If radiology has so much promise, how do you explain
the current chronic shortage of radiologists or, as has
been reported in some European countries a decline in the
number of newly-graduated students of medicine choosing
radiology as a specialty? Is AI responsible?
In fact, in the U.K. at least I don’t see a shortage of strong
candidates applying to specialize in radiology. We still
have excellent graduates coming through to apply to do
radiology, particularly those who are keen on an academic
career, These applicants are stronger than ever and
radiology is still highly over-subscribed.
Where there clearly is a chronic shortage in the UK
certainly but I believe also in other countries, is of qualified
consultant radiologists. This has been confirmed by work
force surveys, e.g. those carried out by the UK’s Royal
College of Radiologists (RCR)
There is no single strategy that can be used to address this
problem, but there’s no doubt that we as radiologists have
to look towards innovative ways of working, for example by
looking at extended roles for radiographers, for instance.
I think ML could also have a role in improving efficiency.
That is certainly the focus of some of the vendors in the
field — not just for image recognition, but in areas such as
smart use of resources, prioritization of work flow, such as
by moving urgent patients up the work list.

There was a concern some years ago about AI
adversely affecting radiologists’ career prospects but
no radiologists have ever had their roles taken over
by a machine. In my opinion such a scenario is highly
unlikely any time soon, beyond very specific use cases.
You shouldn’t forget that the negative comments made
several years ago about the future of the profession as a
result of AI came not from radiologists but from some
computer scientists.
None of the fears expressed then have been borne out. On
the contrary, the algorithms that are reaching maturity at
the moment are appreciated by radiologists as decision
support, improving the sensitivity and specificity in
radiological exams as well as providing added value in
areas such as work-list prioritization, etc.
When considering the impact of innovative technology,
we shouldn’t forget that radiology has always been a
technology-driven specialty and has actually been
Which do you think are the applications most likely
at the forefront of adopting new technology and
to benefit from AI?
Machine Learning. The innovations can be potentially
transformative, but I can’t repeat often enough that it is The most promising immediate applications of AI are likely
essential to have strong, robust evidence that the tools to be in screening programs such as those in mammography
perform as expected in
or in chest. In such
practice, There is a lot more
screening environments AI
investigation still to be “... The danger is that we get over-focussed on lesion could flag normal cases,
done to find out how these detection, when the potential of AI in radiology is in leaving the radiologist more
tools work in practice, and
time to deal with positive or
fact much broader....”
how radiologists interact
more difficult cases. But in
with them.
any case, the radiologist will
In fact, in contrast to
still have to review all the
the gloomy predictions some years ago about the cases. Urgent ones could be prioritized, but the radiologist
future impact of AI on radiology, I think that new will still have to issue a report.
technology will actually increase the role of imaging However, as I suggested earlier, there are many promising
and the overall demand for images. An example of applications of AI in radiology other than in terms of lesion
this is in the increasing use of the determination detection. The danger is that we get over-focussed on lesion
of Fractional Flow Reserve from CT images of the detection, when the potential of AI in radiology is in fact
heart, CTFFR. The arrival of this technology could even much broader.
increase demand for CT examinations of the coronary AI applications which have nothing to do with image
arteries, which is quite understandable since CTFFR gives interpretation, such as algorithms that interact with other
more accurate information and may avoid unnecessary health informatics systems, with Electronic Health Records
invasive coronary angiography. The fact that CTFFR is (EHRs,) and actively prioritize workload planning, could
recommended by the UK National Institute for Clinical have the biggest effect of all.
Excellence (NICE) has also helped to support its
implementation. Thus, if new technologies can enable Whatever the precise application, the future of AI in
radiologists to provide a more efficient service and radiology looks not just promising, but more and more
to contribute more added value, I can see the role of necessary.

Q
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Not all Breast
AI is the same.
Studies show that Transpara can help
Reduce screening workload by up to 70%1
Detect up to 45%2 of interval cancers earlier
To date, Transpara is installed in clinics in over 30 countries, is implemented in screening
programs and has the most peer reviewed publications of any breast AI solution.

www.screenpoint-medical.com

1. AI-BASED STRATEGIES TO REDUCE WORKLOAD IN BREAST CANCER SCREENING WITH MAMMOGRAPHY AND TOMOSYNTHESIS
: A RETROSPECTIVE EVALUATION. Raya-Povedano et al, Radiology May 4 2021. https://doi.org/10.1148/radiol.2021203555
2. ARTIFICIAL INTELLIGENCE EVALUATION OF 122 969 MAMMOGRAPHY EXAMINATIONS FROM A POPULATION-BASEDSCREENING PROGRAM. Larsen et al, Radiology March 29 2022. https://doi.org/10.1148/radiol.212381
SPM-SMR-001-093 1.1
© 2022 ScreenPoint Medical BV. Transpara® is a registered trademark of ScreenPoint Medical BV. Views and opinions expressed
herein by third parties are theirs alone and do not necessarily reflect those of ScreenPoint Medical. This information is intended
for medical professionals in the U.S. and other markets and is not intended as a product solicitation or promotion where such
activities are prohibited. Because ScreenPoint Medical materials are distributed through websites, eBroadcasts and tradeshows,
it is not always possible to control where such materials appear. For specific information on what products and features are
available in a particular country, please contact your local representative or write to info@screenpointmed.com
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I ND US TRY NEWS
Canon Medical Systems
strengthens global X-Ray business
by acquisition of Nordisk Røntgen
Teknik

Philips receives high ratings
evaluation for its ESG practices
In 2021, Philips achieved a top score of 90 out of 100 in S&P
Global Ratings’ assessment of its Environmental, Social, and
Governance (ESG) strategies, targets, and performance – the
highest score awarded by S&P in these areas. This year, with a
score of 91, Philips hjas delivered an even stronger performance
and the highest that S&P Global Ratings has awarded to date.
S&P Global Ratings’ ESG Evaluation assesses a company’s
ESG strategy and ability to prepare for potential future risks and
opportunities and is used by investors as a forward looking, longterm opinion
of a company’s
readiness for
disruptive
ESG risks and
opportunities.
S&P concluded
that “sustainability is embedded in Philips’ corporate strategy”
and that the company has “built a digital, integrated, and
solution-based business model before most of its global peers”.
Key to that achievement was Philips’ ability “to respond to key
challenges in the health care industry, such as inequality in the
access and affordability of care, and the shortage of medical
professionals”.

Canon Medical has acquired the Danish company Nordisk
Røntgen Teknik (“NRT), which is known for its advanced technology
and the development and manufacturing of diagnostic X-Ray
systems. Through the acquisition, Canon Medical opens up access
to European-based technology, development, and manufacturing for
advanced multipurpose and motorized digital radiographic imaging
solutions.
NRT is a Danish high-tech medical equipment manufacturer
with a 45-year history, engaged in developing and manufacturing
multipurpose X-Ray fluoroscopy systems and general radiography
systems. The company’s strength lies in its product portfolio, focusing
on user-friendly high-end systems and constant innovation with
medical staff and patients in mind. These quality offerings are key to
NRT’s recognition in the healthcare market and continuous business
expansion across Europe, which will continue with NRT maintaining
operations under its current name.
C a n o n
Medical started
its business with
the development
of Japan’s first
domestically
produced X-Ray
tube. Today, it
provides a wide
range of X-Ray
systems,
from
entry-level to highend solutions, including remote fluoroscopy systems and digital
X-Ray solutions. With business conducted in more than 150 countries
and regions globally, Canon Medical will apply NRT’s expertise in
advanced technology, customer satisfaction, and medical regulatory
compliance to existing X-Ray solutions offerings, further enhancing
healthcare delivery in line with Canon Medical’s “Made for Life”
commitment to improving the quality of patient care – everywhere.
NRT’s CEO Mogens Ravn commented that NRT was very
much looking forward to becoming part of the Canon Group and
contributing to global healthcare by offering its advanced technology
to the global market. Canon Medical’s President Toshio Takiguchi
said, “With the addition of NRT’s high-end segment to our lineup, we
will be able to offer our customers even more attractive, flexible, and
user-friendly products. We also expect that the synergy with NRT’s
advanced technology will provide even more value to Canon’s X-Ray
systems in the future.”
CANON MEDICAL SYSTEMS EUROPE
ZOETEMEER, THE NETHERLANDS
https://eu.medical.canon/

In its opinion on Philips’ preparedness for the future, S&P
Global Ratings rated the company as ‘Best in Class’, stating
that “Philips’ senior leadership has anticipated secular trends in
the industry ahead of most global peers, including the shift to
digital, integrated, and solution-based care”, and that as a result
“the group will more likely benefit from the unprecedented
acceleration in digital care caused by the COVID-19 pandemic.”

NORDISK RØNTGEN TEKNIK
ARHUS, DENMARK
https://www.nrtxray.com/

PHILIPS HEALTHCARE
AMSTERDAM, THE NETHERLANDS
www.philips.com

38

D I

Environmental

In 2021, Philips stepped up its acclaimed supplier
sustainability program with the goal of having at least 50% of its
suppliers (based on spend) committed to science-based targets
(SBTs) for CO₂ emissions reduction by 2025, a move that could
potentially result in a 7x multiplier on CO₂ emissions reduction
in the company’s own operations.

Social

Reflecting Philips’ commitment to delivering suites
of systems, smart devices, software, and services across the
continuum of care, and the company’s strong regional footprint,
the report states that Philips is “better positioned than many [of
its] industry peers to provide access to medical care to customers
and communities.”
Governance

In the Governance domain, S&P Global Ratings notes that
“Philips’ governance structure follows the Dutch Corporate
Governance Code”, which the report views as “aligned with
international best practices”.
Preparedness for the future
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DetectedX and GE Healthcare
enter mammography education
partnership to improve accuracy
and clinical decisions
With the objective of attaining excellence in diagnostic
accuracy, DetectedX and GE Healthcare have entered
into an educational partnership to expand access to the
Radiology Online Learning Platform from DetectedX. The
Radiology Online Learning Centre from DetectedX, which
is available as part of the GE Healthcare clinical education
program – has shown a 34% improvement in the accuracy
of diagnosing difficult cases.
Designed to improve radiologists’ ability to correctly detect
breast
lesions
in 2D and 3D
Ma m m o g r ap hy,
the online selfassessment
modules have been
shown to lower
recall rates and
improve cancer
detection by over
34 percent. DetectedX was founded to help doctors and
radiologists worldwide to diagnose cases of breast cancer,
lung cancer, and COVID-19 faster and more accurately. The
on-demand, web-based training platform, which improves
radiological detection rates based on intelligent interactive
educational technology, is currently in use by more than
3,000 users in more than 150 countries. “Inaccurate or
inconsistent readings of mammograms can create unnecessary
trauma for patients, can delay treatment and put practices at
risk. This variability can be reduced by making high quality
education available in an online, on-demand format. Through
personalized, CPD & CME-accredited training that uses
real cases that include both malignant and normal cases,
DetectedX reduces false results and improves diagnostic
accuracy” said Professor Patrick Brennan, CEO DetectedX
and Chair, Diagnostic Imaging, University of Sydney. The
learning packages from GE Healthcare leverage DetectedX’s
innovative educational technology to enable Radiologists to
review, in real time, an enriched cohort of 2D mammography
and Digital Breast Tomosynthesis cases with varying levels of
difficulty. The on-demand, online training packages provide
immediate feedback on reading performance, comparing the
user’s classification to the pathology-verified ground truth
for each case. Using several metrics including sensitivity,
specificity, true positive, true negative, false positive and
false negative scores to gauge their performance, radiologists
are able to identify errors and focus future trainings on
areas of need to improve performance for earlier and more
accurate disease diagnoses. Upon successful completion of
each training module, users receive Continuing Medical
Education (CME) credits.
“These education modules will help radiologists improve
JUNE 2022
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their ability to consistently identify disease. The DetectedX
self-assessment tool fits well in a broad blended learning
experience. It allows our users to make the images their
own, practicing at their own pace and gaining expertise,”
said Sandrine Kerherve, Global Education Manager, GE
Healthcare
GE HEALTHCARE,
CHICAGO IL
USA
https://www.gehealthcare.com
DETECTEDX
SYDNEY, AUSTRALIA,
https://detectedx.com/

Vara collaborates with Karolinska
researchers for independent AI
evaluation
Vara, the Berlin-based deep-tech start-up whose mission
is to provide women with life-saving access to better
breast cancer screening, has announced a collaboration
with researchers from Sweden’s world-renowned medical
university Karolinska Institutet.
Vara’s AI-powered software platform, created with screening
radiologists within the German Mammography Screening
Programme, reduces much of the human subjectivity
associated with reading mammography results as well
as the repetitive screening work to which physicians are
routinely subjected. Vara’s full-stack platform manages all
processes
within
a screening centre
and makes breast
cancer
screening
more
effective,
more measurable,
and more accessible
for
everyone,
everywhere.
By
democratising access
to early screening
around the world, Vara aims to deliver measurable impact
backed by clinical evidence.
The objective of the collaboration with the Karolinska
is to independently evaluate Vara’s AI model for
mammography screening, including comparisons with
other similar AI systems. The results will be used in
the creation of a platform to validate AI systems being
used in breast imaging, known as the VAI-B Platform
(Validation of AI in Breast Imaging).This is part of a
Swedish-born project financed by Vinnova, Sweden’s
innovation agency, and is intended to be used as a national
and, possibly, international resource for the validation
of AI systems in breast imaging. The aim is to create a
scalable platform delivering value to hospitals in terms of
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INDUSTRY NEWS
impact assessment and evaluations, and to AI developers
as regards external validation and benchmarking. The
project emanates from a national incubator environment
within the Analytic Imaging Diagnostics Arena (AIDA).
The project is led by Dr. Fredrik Strand and Dr. Sophia
Zackrisson. Dr Strand is a consultant radiologist within
the Breast Imaging Unit at the Karolinska University
Hospital, a docent at Karolinska Institutet, and is actively
applying new machine learning techniques to breast
radiology images. Prof Zackrisson is a senior consultant
radiologist at Skåne University Hospital Malmö and a
professor at Lund University, Sweden.
Stefan Bunk, Vara CTO, said: “We are excited to work with
the team led by Dr Strand and Prof Zackrisson, both of whom
are leaders in the field of breast imaging. The VAI-B project is
an innovative European project and we are eager to get started.
Not only will it show how Vara performs independently in a
real-world setting, but the project also sets a unique precedent
in algorithm evaluation.”
The images and dataset in the pilot phase will come
from three hospitals in different parts of Sweden, as
well as from the academic work of Dr Strand and
Prof Zackrisson. The aim is to have a diverse dataset
representing different demographics and different
mammography vendors.
Dr Fredrik Strand at KI said: “We intend the VAI-B platform
to serve as a certification centre for AI algorithms in Sweden,
and aim to build trust in AI applications used in healthcare.
The platform does not have a one-off purpose, but can gather
long-term data across Sweden to validate performance of new
AI software versions. And importantly we ensure the entire
process is GDPR compliant.“
VARA
BERLIN, GERMANY
www.vara.ai

state of the art technology. It has received private investment
of 250 million euros – the biggest sum in Slovak healthcare
to date.
“The next generation Hospital Bory in Bratislava is to be
the flagship of our hospitals network but also of the entire
Slovak healthcare system. The strategic partnership with
Siemens Healthineers will provide us with technological
leadership in the field of radiodiagnostic medical technology.

The next generation Hospital Bory in Bratislava is to be the
flagship of the Penta Hospitals network but also of the entire Slovak
healthcare system.

Penta Hospitals International, the largest multi-national
hospital chain in Central and Eastern Europe, has agreed
a strategic partnership with Siemens Healthineers valued at
over 30 million euros. Penta Hospitals International operates
over 75 units, including 34 hospitals and over 41 outpatient
clinics in the Czech Republic, Poland and Slovakia. Over the
contract term of 15 years, Siemens Healthineers will provide
comprehensive services to the biggest private project in
healthcare sector in Slovakia – the Next Generation Hospital
Bory in Bratislava. The objective of this partnership is to
improve the quality of healthcare through precision medicine
and digital health solutions. This partnership marks Siemens
Healthineers as one of the largest partners of Penta Hospitals
International in Slovakia.

Fast and accurate diagnosis is an unquestionable prerequisite
for provision of high quality healthcare. Process efficiency,
digitization with elements of artificial intelligence, constant
innovations and training of our medical staff are to create
unique added value. Based on the long term positive
experience with Siemens Healthineers in the majority of
our hospital network, we decided to made a step forward to
a higher level of cooperation and partnership with Siemens
Healthineers. And we are happy to do so. I am sure this
partnership will guide the future direction of our entire
healthcare sector,” added Martin Hrežo, Chief Executive
Officer, Penta Hospitals International.
Over the contract term, Siemens Healthineers will provide
on-site service and replacement of more than 20 imaging
and monitoring devices. The scope of this agreement
includes computed tomography, advanced therapies,
magnetic resonance, X-ray, molecular imaging and nuclear
medicine devices. A significant education program fosuses
on innovative tools such as Smart Simulator, PEPconnect
and Cinematic Anatomy. There are also innovative AI based
solutions to aid physicians in their work. Penta Hospitals
will thus benefit from innovations in diagnostic equipment
and digital healthcare solutions. This strategic partnership is
meant to reduce the technological risk with the latest devices
for Bory Hospital, reduce total operating costs, streamline
operating processes and efficiency, facilitate digital
connectivity and ensure that imaging devices continue to
meet the industry’s stringent standards. Hospital employees
will have access to training and further education resources
to help further optimize patient care in Slovakia.

Bory Hospital in Bratislava is a healthcare project currently
under construction that aims to open in 2023. World-class
staff will treat patients with the most complex needs, using

SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
www.siemens healthineers

Siemens Healthineers in new
Value Partnership to enhance
healthcare in Slovakia
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ARTIFICIAL INTELLIGENCE
Using AI to predict the cancer risk of lung nodules
A recently published study describes how an artificial
intelligence (AI) tool has been shown to help predict the cancer
risk in lung nodules seen on CT [1]. Pulmonary nodules appear
as small spots on the lungs on chest imaging. They have become a
much more common finding as CT has gained favor over X-rays
for chest imaging.
“A nodule would appear on somewhere between 5% to 8% of
chest X-rays,” said study senior author Dr. Anil Vachani, director
of clinical research in the section of Interventional Pulmonology
and Thoracic Oncology at the Perelman School of Medicine,
University of Pennsylvania in Philadelphia.

...We’ve gone from a problem that was relatively
uncommon to one that affects 1.6 million people in
the U.S. every year...”
“Chest CT is such a sensitive test, you’ll see a small nodule in
upwards of a third to a half of cases. We’ve gone from a problem
that was relatively uncommon to one that affects 1.6 million people
in the U.S. every year.”

Representative axial CT images of pulmonary nodules included in the study.
(A) Malignant nodule with a lung cancer prediction score of 10. (B) Benign
nodule with a lung cancer prediction score of 2.

Dr. Vachani and colleagues evaluated an AI-based computeraided
diagnosis
tool developed by
Optellum Ltd. of
Oxford, England
to assist clinicians
in
assessing
pulmonary nodules
on chest CT [2].
While CT scans
Average reader receiver operating characteristic
show many aspects
curves for discrimination of indeterminate
pulmonary nodules under two reading conditions: of the nodule, such
without computer-aided diagnosis (CAD) and with as size and border
CAD. Average area under the receiver operating c h a r a c t e r i s t i c s ,
characteristic curve (AUC) was computed across AI can delve even
12 readers participating in the study using either
deeper.
the Obuchowski-Rockette and Dorfman-Berbaum“AI can go
Metz method, which accounts for the multireader
through very large
multicase study design
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datasets to come
up with unique Take-Home messages
patterns that can’t • An AI tool has been shown to improve
be seen through the the estimation of the cancer risk in
naked eye and end lung nodules seen on chest CT.
up being predictive • Chest CTs were evaluated by
of malignancy,” Dr. radiologists and pulmonologists who
made estimates of malignancy risk for
Vachani said.
In the study, six nodules using CT imaging data alone
radiologists and and with the AI tool.
six pulmonologists • Radiologist and pulmonologist
made estimates of estimations were reasonably accurate
malignancy risk but improved when the AI algorithm
for nodules using was added.
CT imaging data
alone. They also made management recommendations such as
CT surveillance or a diagnostic procedure for each case without
and with the AI tool.
A total of 300 chest CTs of indeterminant pulmonary nodules
were used in the study. The researchers defined indeterminant
nodules as those between 5 and 30 millimeters in diameter.
Analysis showed that use of the AI tool improved estimation
of nodule malignancy risk on chest CT. It also improved
agreement among the different readers for both risk stratification
and management recommendations.
“The readers judge malignant or benign with a reasonable level of
accuracy based on imaging itself, but when you combine their clinical
interpretation with the AI algorithm, the accuracy level improves
significantly,” Dr. Vachani said. “The level of improvement suggests
that this tool has the potential to change how we judge cancer versus
benign and hopefully improve how we manage patients.”
The model appears to work equally well on diagnostic CT
and low-dose screening CT, Dr. Vachani said, but more study is
needed before the AI tool can be used in the clinic.
“We’ve taken the first step here and shown that decision making
is better if the AI tool is incorporated into radiology or pulmonology
practice,” Dr. Vachani said. “The next step is to take the tool and
do some prospective trials where physicians use the AI tool in a
real-world setting. We are in the process of designing those trials.”
In an independent commentary on the results [3], Dr M
Yanagawa noted that in the future semi-automatic or automatic AI
models, with their higher reproducibility and acurate diagnoses
for malignancy could indeed be useful in solving human
reasource problems such as a lack of readers. Dr. Yanagawa did
however caution that although the AI model used by Kim et al.
was well suited to the study data, generalization to other sites still
needs to be demonstrated.
REFERENCES
1. Kim RY et al Artificial Intelligence Tool for Assessment of Indeterminate Pulmonary
Nodules Detected with CT. Radiology. 2022; 212182.
https://doi.org/10.1148/radiol.212182.
2. Optellum Diagnostics. https://optellum.com/
3. Yanagawa M. Artificial Intelligence Improves Radiologist Performance for Predicting
Malignancy at Chest CT. Editorial Radiology. 2022; May 24 220571. https://doi.
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Osteoporosis diagnosed by AI from hip X-ray
A new method that combines
able to diagnose osteoporosis
TAKE-HOME MESSAGES
imaging information with
on hip X-rays with superior
artificial intelligence (AI) has
• An AI model can automatically diagnose
diagnostic performance than
been shown to be able diagnose
the models using either texture
osteoporosis from hip X-rays.
osteoporosis from hip X-rays,
or deep features alone, enabling
• The researchers used almost 5,000 hip
according to a recent study in
opportunistic diagnosis of
X-rays from 4,308 patients obtained over
Radiology: Artificial Intelligence
osteoporosis.
more than 10 years to develop the model.
[1]. The authors commented
Comparing
observer
• The approach could help speed treatment to
that their results showed that
performance without and with
patients before fractures occur.
the approach could help speed
the assistance of the prediction of
treatment of patients before
fractures occur.
various clinical indications in daily
People with osteoporosis, a skeletal practice. Despite these attributes, it
disease that thins and weakens bones, has been relatively underutilized in the
are susceptible to fracture associated with management of osteoporosis because
bone fragility, resulting in poor quality of diagnosing osteoporosis using only X-rays
life and increased mortality. According is challenging even for an experienced
to statistics from the International radiologist.
Osteoporosis Foundation, one in three
“For patients with hip pain, radiologists
women worldwide over the age of 50 often evaluate only image findings that may
years and one in five men will experience cause pain, such as fractures, osteonecrosis
osteoporotic fractures in their lifetime.
and osteoarthritis,” said study author Dr.
Early screening for osteoporosis with Hee-Dong Chae, from the Department
dual-energy X-ray absorptiometry (DXA) of Radiology at Seoul National University Gradient-weighted class activation mapping (Gradto assess bone mineral density is an Hospital in Seoul, Korea. “Although CAM) images of true-positive cases for diagnosis
of osteoporosis. True-positive cases highlighted the
important tool for timely treatment that X-ray images contain more information medial cortex and lateral surrounding soft tissue area,
can reduce the risk of fractures. However, about the healthiness of the patient’s bones which reflect the cortical thinning and incremental role
the low availability of the scanners and the and muscles, this information is often of surrounding soft tissue for predicting osteoporosis.
We used the jet colormap scale, where the red color
relatively high cost has limited its use for overlooked or considered less important.”
screening and post-treatment follow-up.
Dr. Chae and colleagues developed a stands for high relevance, yellow for medium relevance,
and blue for low relevance.
In contrast, plain X-ray is widely model that can automatically diagnose
available and is used frequently for osteoporosis from hip X-rays.
The method used to develop the the model trained using deep, clinical, and
model combines radiomics, a series of texture features, ahowed that performance
image processing and analysis methods improved from an average AUC of 0.77 to
to obtain information from the image, 0.87 (P = .002).
with deep learning, an advanced type of
“Our study shows that opportunistic
AI. Deep learning can be trained to find detection of osteoporosis using these X-ray
patterns in images associated with disease. images is advantageous, and our model
The researchers developed the deep- can serve as a triage tool recommending
radiomics model using almost 5,000 DXA in patients with highly suspected
hip X-rays from 4,308 patients obtained osteoporosis,” Dr. Chae said. .
over more than 10 years. They developed
several models; ten deep features, 16 CONCLUSION
Deep-radiomics models using hip
texture features, and three clinical
features were used to train the model. radiographs can diagnose osteoporosis
T-score measured by dual-energy x-ray with high performance.
Diagnostic Performance of Deep-Radiomics Models
absorptiometry was used as a reference
and Observers. In a comparison between diagnostic
standard for osteoporosis. The final REFERENCES.
performance of Model-DTC and observers in the
models were then tested externally on 444 1. Kim S. et al. Deep-Radiomics-Based Approach to
external test set, Model-DTC showed significantly
the Diagnosis of Osteoporosis Using Hip Radiographs.
superior performance, even when observers
hip X-rays from another institution.
Radiology: Artificial IntelligencePublished Online:May
evaluated the image by referring to the prediction
The deep-radiomics model with 25 2022 https://doi.org/10.1148/ryai.210212
of Model-DTC (AUC 0.95 versus 0.87; P = .001).
deep, clinical, and texture features was
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T E C H N O LO GY UPDATE
Radiotherapy Treatment Pathway
Innovative Technologies and Services
Varian — now a Siemens
Healthineers company since
the recent acquisition —
showcased its comprehensive
cancer care portfolio at the
recent 2022 annual meeting
of the European Society
for Radiotherapy and
Oncology (ESTRO),. The
combined company’s exhibit
highlighted technologies that
span the entire cancer care
continuum, from screening
and prevention, through
diagnosis, therapy, and
survivorship. In addition to
driving speed and precision, these solutions seek to streamline
workflows and empower cancer care teams to improve their
clinical and operational performance and meet unique and
evolving patient needs.
One such solution, is the company’s flagship product
the Ethos adaptive therapy system, which is powered by
artificial intelligence for the efficient delivery of personalized
treatments that adapt to daily changes in a patient’s anatomy
during radiotherapy treatment for cancer. The system creates
contours and generates adapted plans for physician review
within minutes, while a patient is on the treatment couch.
Up to now, adaptive treatment has required timeconsuming re-planning between treatment sessions, or, more
recently, monopolizing a delivery system for an extended
period of time while the patient waits on the table for new
plans to be generated. Neither of these alternatives is practical
and affordable at scale. The process is long and complex.
Clinics often don’t have the resources even if they have the
tools. Ethos therapy allows a physician to choose which
plan to deliver and to complete a treatment within a typical
15-minute treatment time slot

Removing the barriers to adaptive
therapy

Ethos therapy offers radiation oncologists a set of powerful
yet simple tools that enable them to achieve their intention
for each patient, each and every day. They can see changes
in patient anatomy with diagnostic clarity and adapt the
treatment plan within minutes. Online adaptive therapy
is no longer an elusive aspiration—too complex and timeconsuming to be practical and too exclusive for most clinics
and patients. True to the Ethos name, the revolutionary
therapy is within reach now for cancer patients everywhere.
Ethos therapy is so intuitive to use that it can be adopted
in virtually any clinic or hospital. No additional specialized
staff or intensive new training are required. Information for
making decisions is presented in structured, contextually
logical and easy-to-understand manner.
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New levels of
visibility

Ethos therapy integrates
multi-modal
diagnostic
quality images at the point of
treatment on the treatment
console. By providing a current
and detailed view of patient
anatomy, Ethos therapy gives
clinicians confidence that
adapted plans are based on
quality imaging. At each
treatment, Ethos therapy shows:
that day’s anatomy with iCBCT
images; diagnostic-quality CT,
PET, MR, and CBCT image; the
expected 3D radiation dose to the target and organs at risk;
preview of tradeoffs between target and critical structures

Simplified decision-making guided by AI

Ethos therapy takes the complexity out of adaptive
planning and enables decisions in minutes.
During initial planning, Ethos therapy quickly produces
several customized plans, showing the possible radiation dose
distributions. Each day, the clinician selects the plan—original
or adapted—that meets his or her intent. The process is guided
by the technology, as follows: an intuitive decision tree guides
the entire adaptive therapy process; treatment management
and treatment planning applications are tightly coupled and
context-aware; clinician approvals move the process from one
step to the next; every step of the workflow is optimized for
speed and safety

Automated dose accumulation

Each day, the Ethos therapy system reconstructs
delivered dose in relation to today’s anatomy. This capability:
demonstrates that the patient is receiving the intended dose;
improves understanding of the treatment progress; reduces
the need for dose calculations by technical personnel; helps
identify when re-simulation may be required; simplifies offline adaption
“Over 130 Ethos therapy systems are either in use or slated
to be installed around the world, and some 24,000 adaptive
therapy treatment sessions have been completed for the benefit
of cancer patients,” said Chris Toth, chief executive officer at
Varian. “Our support of more than 25 clinical studies on Ethos
adaptive radiotherapy reflects our commitment to investing
in clinical research that we are optimistic will show improved
outcomes for patients.”
VARIAN
PALO ALTO, CA, USA
www.varian.com
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TECHNOLOGY UPDATE
Simple, reliable digital radiography room
delivering functionalities that exceed
expectations

The brand-new VALORY radiography rooms
from Agfa exist in both ceiling-suspended and floormounted forms and have been designed to provide
smart, meaningful answers to radiology’s current
real needs by the incorporation of ground-breaking,
intelligent solutions combining flexibility, reliability
and affordability. The newest addition to Agfa’s
comprehensive direct radiography (DR) portfolio,
VALORY combines simplicity and reliability with
functionalities that exceed ‘basic’ expectations. The
smooth, safe workflow speeds up patient throughput,
while delivering ‘first-time-right’ imaging. VALORY
comes with a ceiling-suspended or floor-mounted
X-ray tube. It also comprises the top-level MUSICA
image processing software that is standard with all of
Agfa’s digital radiography solutions.

The VALORY systems include Agfa’s new Dura-line
Cesium Iodide detectors which deliver robust reliability,
cost-effectiveness as well as the potential for significant
patient dose reduction and outstanding 15-hour battery
autonomy. The detectors come in three sizes, and can
be shared between different modalities, thanks to the
Near-Field Communication (NFC) technology.
The powerful combination of VALORY, Duraline detectors and Agfa’s renowned MUSICA image
processing software together delivers high image
quality at the lowest possible dose, enhancing imaging
productivity and confidence, with proven reliability
backed by a 3-year warranty.
“Every hospital deserves ‘excellence’, no matter its
size or budget. We help them achieve this by putting
intelligent tools into the hands of radiology staff, in order
to meet real needs on a day-to-day basis,” said Georges
Espada, Global Head of Digital Radiography Business
Unit of Agfa.
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The new systems will be on show at the upcoming
ECR 2022 meeting in Vienna, July 13 -17.
AGFA
MORTSEL, BELGIUM,
www.agfa.com

Reinforced Commitment to AI
Innovation

Canon Medical has announced the launch of Altivity,
a new AI innovation brand, that consolidates machine
learning and deep learning technologies to deliver
uncompromised quality and value across the entire
care pathway.

For some time, Canon Medical has been steadily
redefining the role of AI in healthcare, starting with
its Advanced intelligent Clear-IQ Engine (AiCE).
Initially developed for CT, this denoising deep
learning technology was soon deployed across MRI
and molecular imaging to help speed up scan times and
improve image quality.
Next, came the launch of Automation Platform and
AUTOStroke solution, both of which were designed to
enhance clinical confidence and streamline workflows
with the power of deep learning technology.
More recently, Canon Medical has transformed
the ultrasound space with AI innovations, that
revolutionize clinical workflows. One of the most timeconsuming aspects of an ultrasound exam is the care
that must be taken to ensure serial measurements are
done in a standardized and highly reproducible way. By
leveraging the power of AI, Canon Medical has been
able to automate these routine tasks to increase clinical
productivity and reporting accuracy.
With the objective of making Intelligent healthcare
easy, Altivity enables:
• Informed healthcare by helping enhance clinical
confidence with high-quality images and applications
that help make informed decisions in real-time.
• Fast, tailored care. Created with patients in mind,
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Altivity delivers fast and accurate results that are
needed for a personalized treatment approach.
• Efficient workflows. Altivity helps create simple,
streamlined AI-driven workflows that optimize
resource deployment and ensure that technologists
have the insights they need to work smarter every day.
Toshio Takiguchi, President and CEO of Canon Medical,
says of the launch, “We are passionate about the development
of intelligent imaging solutions that reflect the changing
medical landscape. With Altivity, we are strengthening our
focus to help clinicians leverage their data and transform it
into essential insight that improves outcomes for everyone.”
Naoki Sasaki, Head of Research and Development added
“Canon Medical’s commitment to continued research and
development has resulted in products that are establishing
new standards in the area of AI in medicine and healthcare.”
CANON MEDICAL SYSTEMS EUROPE
ZOETERMEER, THE NETHERLANDS
Intelligent Healthcare | AI | Canon Medical Systems

New MRI gives high productivity and
diagnostic power

The ECHELON Smart Plus 1.5T MRI scanner from
FUJIFILM Healthcare provides high image quality
within the shortest scan time, using advanced features
and technologies that take patient examinations to the
next level and make whole-body scans more comfortable.
Reduced noise levels decrease patient anxiety without
prolonging scan time or compromising the image quality.
For patients, this means fast, silent scans without the need
for earplugs or contrast injections.
Meanwhile
the technologists
benefit
from
automate d
exam processes
- and remote
application and
service support
around-theclock.

Vascular MRI study with non-contrast VASC-ASL for portal vein and kidney artery
evaluation. Collateral blood flow due to proximal stenosis either in the superior
mesenteric artery or in the celiac trunk.
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The new system allows the imaging of complex
hemodynamics e.g. in angiography, perfusion and
diffusion imaging, without the need for contrast agents
The system’s SmartSPEED feature allows for faster
examination time and greater patient throughput This
is achieved by automating, simplifying and accelerating
the exam process with the SynergyDrive Suite. It
delivers quick and consistent results, high image
quality, increased patient throughput - and ultimately,
a better patient and user experience.
Scan time can be reduced by up to 67%* while
maintaining high image quality. The new system is
fully automated to enable uncomplicated processes
with more consistent scan results.
Multi-channel coils are available for easy positioning
and fast scanning ECHELON Smart gives you exactly
what you need most to make confident decisions: clear
and precise images with high diagnostic value.
FUJIFILM HEALTHCARE EUROPE
STEINHAUSEN, SWITZERLAND
https://hce.fujifilm.com/

Specimen Radiography System

Hologic’s Faxitron Trident HD Specimen Radiography
System delivers high-resolution imaging, for enhanced
clinical confidence during
breast-conserving surgeries
and stereotactic breast
biopsies.
The Faxiton Trident HD
radiography system utilizes
amorphous
selenium
direct capture imaging to
generate crisp, clear, high
resolution biopsy images
that inspire confidence.
This is the same detector
technology which is used
in the market leading
Dimensions® platform.
The
Automatic
Exposure
Control
(AEC) is optimized for
breast excisions and core biopsies, so that instant
sample verification and margin confirmation can be
confidently made at the point of care.
Instant verification results in faster procedure time and
improved workflow without the need to wait for margin
confirmation. The intuitive user interface and softwaredriven controls eliminate procedural steps, simplifying
staff communication and encouraging collaboration.
Specimen images can be compared with the
original mammogram or biopsy on one screen. No
need for specimen transportation, no wait for margin
confirmation and no costly scheduling delays.
HOLOGIC FAXITRON
TUCSON, AZ, USA
www.hologic.com
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Looking back to the future:
celebrating 125 years of BIR

BIR Annual
Congress 2022
22-23 September | London
Multidisciplinary | Interactive
Expert speakers | Key note lectures
Network

Headline streams:
Current trends in GI and posttreatment imaging
Currents trends and AI in
radiotherapy and oncology
Safety and wellbeing in imaging
Evolution of technology/imaging
MSK: Neuro and spine
Artificial intelligence
Chest imaging with cases
IR(ME)R
Early bird rates Sunday 31 July

Keynote speakers:
Sir Godfrey Hounsfield Award
lecture: Professor Thomas
Flohr, Germany
BIR Aidence Mayneord
Memorial lecture: Dr Giles
Maskell, UK

Call for abstracts: Submissions
deadline on Tuesday 31 May
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What If Our Vision Could
Improve Detection?
Join CalanticTM Digital Solutions at the European
Congress of Radiology to find out how.
ECR I 13 – 17 July 2022 I Vienna, Austria

See Ahead
AJR 2018, 210:480–488; Lo SB, Freedman MT, Gillis LB; Computer-Aided Detection of Lung Nodules on CT With
a Computerized Pulmonary Vessel Suppressed Function)
Based on Riverain ClearRead CT application available on Calantic Digital Solutions.
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