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Radiology and AI — five years on from
the doom and gloom predictions

W

ithin the admittedly slightly
academic field of the history
of radiology, it is difficult to
precisely pin-point when the current huge
wave of developments regarding the use
and validation of artificial intelligence in
radiology started but most radiologists seem
instinctively to settle for approximately five
years ago. It is true that long before that,
there were already several predictions as
to how computers could influence radiology. For example as far back as in the 1960s,
Dr. GS Lodwick published a paper entitled
“Computer-aided diagnosis in radiology. A
research plan” (Invest Radiology 1966;1:72-80
https://doi.org/10.1097/00004424-196601000-00032)
in which he confidently predicted that “There
is no function that the computer cannot do in
radiology”. Accurate as his prediction might
have been in theory, the reality was that
at the time computer hardware just wasn’t
up to the task. It took the dramatic improvement in IT hardware over the following
decades to bring the strength of computer
firepower to its astonishing level of today.
Dr. Charles Kahn pointed this out in the
inaugural issue of the specialized journal
Radiology:Artificial Intelligence (Kahn CE
Artifical Intelligence, Real Radiology. Radiology:
Artifical Intelligence 2019; 1(1): e184001.
https://doi.org/10.1148/ryai.2019184001) indicating
that the hardware and software development
was driven principally by the demanding
requirements of the commercially important
video gaming industry. Video games require a
rapidly changing three-dimensional scene to
be transformed into two-dimensional images
shown in real time. The need to compute
images efficiently spurred the development
of highly parallelized graphics units, which
in turn powered software for the increasingly
complex and sophisticated “deep” artificial
neural network models. As a group from
the Mayo clinic pointed out, whereas neural networks developed early this century
usually had three or four layers, modern deep
networks involve hundreds of layers (Erickson
BJ et al. Machine Learning for medical imaging. Radiographics 2017; 37(2): 505-515
https://doi.org/10.1148/rg.2017160130). Five years
ago, Erickson’s group were able to show that
machines had already demonstrated the capability to learn and master tasks, which were
thought to be too complex for machines.
Even more exciting was their finding that
in some cases, computers seem to be able
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to “see” patterns that were actually beyond
human perception.
Despite these and other landmark publications, the reason that most radiologists will
associate the period of five or six years ago as
being the beginning of the current tsunami
of AI applications is that it was around this
time that many computer science gurus were
coming out of their purely IT domains to
predict the potential impact of AI on the very
profession of radiology itself. Perhaps the
most notorious of these predictions was that
from Geoffrey Hinton, the British Canadian
computer scientist who is widely regarded as
a leading figure in the deep learning community, having received the prestigious Turing
prize for his work on deep learning. Within
the radiology world, Hinton is well-known for
his Cassandra-like predictions and comments
such as “radiologists are like a running coyote
which has run over the precipice but hasn’t
looked down yet and so hasn’t realized that
there is nothing below”. However the comment
from Hinton that caused most concern among
radiologists was his plea to “stop training
radiologists right now. It is completely obvious
that in five years’ time deep learning is going
to be able to do a lot better than radiologists”
https://www.youtube.com/watch?v=2HMPRXstSvQ.
Although Hinton later modified his prediction by saying that it might in fact take ten
years, his comments set radiology alarm bells
ringing.
Now, five or so years down the line, it seems
appropriate to try to assess how his predictions
have turned out. In spite of Hinton’s plea, new
radiologists are still being trained,(although
there is indeed a general chronic shortfall in
the numbers of recently graduated medical
students who opt for radiology as their speciality). As Hinton predicted there are indeed
more and more examples of deep learning
whose performance has been assessed as
equalling or exceeding that of human radiologists, (although actually deploying these
developments into clinical environments for
clinical use is taking time).
However despite the gloom and doom tones
of Hinton’s warnings it seems that five years
on the radiology profession as a whole no
longer perceives AI as an existential threat but
instead is increasingly prepared to accept—
even welcome — AI as a necessary help,
not just in image interpretation but also in
equally important aspects such as workflow
optimisation.
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Front Cover Story
AI IN THE AUTOMATED TRIAGING OF BREAST SCREENING MRI EXAMINATIONS
The results of the multi-institutional DENSE trial demonstrated clearly that supplemental screening with MRI
helps detect cancers at an earlier stage and significantly reduces the rate of interval cancers. In a follow-up
study, the feasibility of automated triaging using deep learning to exclude/dismiss the largest number possible
of breast MRI examinations without lesions while still identifying all cases with cancer. was investigated. �� �� 16
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IMA GI N G NEWS
A low-cost and shielding-free
ultralow field brain MRI scanner
MRI is a key diagnostic tool in modern healthcare, yet it
can be cost-prohibitive given the high installation, maintenance and operation costs of the modality. The total number
of clinical scanners is estimated at only about 50,000 worldwide of which 90% are concentrated in high-income countries. Much of the developing world has no access to MRI.
To meet this challenge, researchers from the University
of Hong Kong (HKU) have successfully developed a new
MRI system, namely the ultralow field (ULF) 0.055 Tesla
brain MRI, which can operate from a standard AC wall
power outlet and requires neither radiofrequency nor
magnetic shielding room and is low cost to build. (Liu
Y et al. A low-cost and shielding-free ultra-low-field brain
MRI scanner. Nature Commun. 2021 Dec 14;12(1):7238.
https://doi.org/10.1038/s41467-021-27317-1)

conventional MRI this requires a bulky, non-mobile set-up,
involving a purpose-built room to shield from outside signals
and to contain the powerful magnetic fields generated by their
superconducting magnets, (which also require costly liquid
helium cooling systems). “In short, it is our new computing and
hardware concept that made the latest development possible,”
said Professor Wu.
Prof Wu’s team validated the results of the ULF-MRI system by comparison with the results from a standard 3 Tesla
MRI machine. It was found that most pathologies, including
stroke and tumors results could, be detected, despite the relative lack of clarity and resolution in the low field system. High
resolution is required for precision diagnostics.
The new ultra low-field system is open-source, and so is
available to all interested in developing the technology further or applying it in several other areas. “We think this will
be a big field; we have demonstrated the concept and shown the
feasibility of a simplified version of MRI. There are many ways
to move forward.” Said Prof Wu. “Open source approach is the
quickest way to spread knowledge. We hope MRI can be used in
fields other than radiology, for example in pediatrics, neurosurgery or the emergency room. We welcome more people from the
scientific, clinical and industrial sectors to undertake research
to benefit healthcare,”.
https://doi.org/10.1038/s41467-021-27317-1.

Clearing up the confusion over
ultrasound disinfection practices

The research team behind the development was led by
Professor Ed X Wu, Professor of Biomedical Engineering in
the Department of Electrical and Electronic Engineering,
HKU. The new system uses a permanent 0.055 Tesla
Samarium-cobalt magnet and deep learning for cancellation of electromagnetic interference, and requires neither
magnetic nor radiofrequency shielding cages. The scanner
is compact, mobile, and acoustically quiet during scanning.
Four standard clinical neuroimaging protocols (T1- and
T2-weighted, fluid-attenuated inversion recovery like, and
diffusion-weighted imaging) are available on the system,
and have demonstrated preliminary feasibility in diagnosing
brain tumor and stroke. The technology has the potential
to meet clinical needs at point of care or in low and middle
income countries.
An MRI researcher for over 30 years, Professor Wu calls his
team’s development a “scaled down” MRI scanner that is far
more affordable than what is currently on offer in hospitals.
Professor Wu’s team designed and developed algorithms of
the ULF 0.055 Tesla brain MRI system. With the use of these
deep learning algorithms, Professor Wu’s team has removed
one of the significant constraints in conventional MRI, namely
the need for shielding from outside radiofrequency signals, In
SPRING 2022
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Cleaning and low-level disinfection (LLD) effective methods against blood-borne pathogens are safe and sufficient
procedures for disinfecting ultrasound transducers used in
percutaneous procedures, according to an intersocietal position statement issued by the American Institute of Ultrasound
in Medicine (AIUM), a healthcare professional organization
dedicated to advancing the safe and effective use of medical
ultrasound. (Journal of Ultrasound Med. Intersocietal position
statement: disinfection of ultrasound transducers used for percutaneous procedures [corrected version]. https://do.org/10.1002/
jum.15653).
The statement was issued to clear up confusion over disinfection practices and ensure that ultrasound equipment
remains both safe and available. The position statement
was developed to address a growing debate over disinfection practices among practitioners in a wide range of
medical specialties, explains Dr. Oliver Kripfgans, a medical ultrasound physicist and research associate professor at
the University of Michigan who spearheaded development
of the statement. In many advanced medical procedures,
ultrasound is a valuable tool for guiding needles, catheters,
and other devices that are inserted through the skin. Such
percutaneous procedures include vascular access, arthrocentesis, paracentesis, pericardiocentesis, thoracentesis,
lumbar puncture, and the delivery of regional anesthesia.
The current debate stems from confusion over how ultrasound transducers should be disinfected between such
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Improving the diagnosis and
treatment of multiple sclerosis

procedures. Some practitioners have supported the use of
high-level disinfection (HLD) techniques, which typically
involve placing transducers in an apparatus that exposes
them to specialized disinfecting chemicals such as glutaraldehyde or a mist of hydrogen peroxide. Many hospitals and infection control staff have gone along with such
recommendations because of infection concerns during
the pandemic, thinking that HLD would provide an extra
margin of safety. Meanwhile, other experts have maintained
that adequate protection is provided by use of a disposable
transducer cover followed by cleaning and LLD, which
involves wiping the equipment thoroughly with standard
disinfectants.
To clarify these issues, the AIUM organized an intersocietal
taskforce to examine the evidence available in published studies. The taskforce concluded that ultrasound-guided percutaneous procedures can be safely performed in conjunction with
cleaning and LLD techniques, noting that transducer covers
or other approved mechanical barriers protect the sterility
of the procedure. Moreover, evidence showed that rare cases
of infection are typically linked to the use of nonsterile or
contaminated coupling gels, failure to use a transducer cover,
or improper cleaning—but not to the use of LLD techniques.
Equally important, the taskforce found that recommendations for HLD are “not evidence-based and will result in
unwarranted and unnecessary use of resources.” Since few
hospitals and clinics can afford the equipment and staff
resources needed to perform HLD for a high volume of daily
procedures, the increase in policies requiring HLD may lead
to a reduction in the use of ultrasound during percutaneous procedures—an unfortunate consequence with serious
implications.
“There was great concern that we were actually harming
patients by requiring high-level disinfection,” says Kripfgans—a
concern highlighted by the real-world experience of one of
the intersocietal taskforce members. In an incident described
by emergency medicine physician Dr. Christopher Kumetz,
a patient with a heart issue had a significant delay in diagnosis because the clinic’s sole transducer was unavailable for
use while undergoing high-level disinfection. Continuing to
impose such requirements for performing HLD between percutaneous procedures, he says, “would destroy point-of-care
ultrasound.”
https://doi.org/10.1002/jum.15653doi: 10.1002/jum.15653.
6
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It is important that multiple sclerosis (MS) be diagnosed
and treated as early as possible in order to delay progression
of the disease. MRI plays a key role in this process. A new
MRI technique has been developed at MedUni Vienna with
the aim of obtaining a quicker assessment of disease activity
in MS (Heckova E et al. Extensive Brain Pathologic Alterations
Detected with 7.0-T MR Spectroscopic Imaging Associated
with Disability in Multiple Sclerosis. Radiology 2022; 303:
https://doi.org/10.1148/radiol.210614)
Multiple sclerosis is a disease of the central nervous system
that manifests itself in lesions located primarily in the brain. As
yet, there is no cure for MS, but it can be effectively treated. Early
diagnosis is critical to the prognosis, with highly detailed imaging techniques playing a major role in establishing diagnosis.
Although conventional MRI can detect brain lesions, scientists
are researching methods to detect the changes at an earlier
microscopic or biochemical stage. The technique known as proton MR spectroscopy has been identified as a promising tool for
this purpose. A research team from Vienna used MR spectroscopy with a 7-tesla magnetic field to compare the neurochemical
changes in the brains of 65 MS patients with those of 20 healthy
controls. Using 7-tesla MRI, the researchers have now been able
to identify MS-relevant neurochemicals, i.e. chemicals involved
in the function of the nervous system. “This allowed us to visualize brain changes in regions that appear normal on conventional

MRI scans,” says study leader Wolfgang Bogner, pointing to one
of the study’s main findings. According to the study’s lead author,
Eva Niess, these findings could play a significant role in the care
of MS patients in the future: “Some neurochemical changes that
we’ve been able to visualize with the new technique occur early in
the course of the disease and might not only correlate with disability but also predict further disease progression.”
More work is needed before these findings can be incorporated into clinical applications, explain Niess and Bogner.
They say that the results already show 7-tesla spectroscopic
MR imaging to be a valuable new tool in the diagnosis of
multiple sclerosis and in the treatment of MS patients.
“If the results are confirmed in further studies, this new neuroimaging technique could become a standard imaging tool for
initial diagnosis and for monitoring disease activity and treatment in MS patients,” says Wolfgang Bogner, looking to the
future. The method is currently only available on the 7-Tesla
MRI scanner. However, the scientific team led by Eva Niess
and Wolfgang Bogner is working on refining the new method
for use in routine clinical MRI scanners.
https://doi.org/10.1148/radiol.210614
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Macrocyclic MR contrast agents
and r1 relaxivity: are there
tangible differences?
By Dr. Matthew J Kuhn, Dr. Julia W Patriarche & Dr. Miles A Kirchin

Gadolinium-based contrast agents (GBCAs) work by
shortening the T1, T2, and T2* relaxation time constants of adjacent water protons in tissues. The greater
the T1 shortening the greater the signal enhancement
obtained on T1-weighted images. The extent to which
T1 is shortened, and hence the effectiveness of a specific GBCA in clinical practice, depends on the local
tissue concentration of the GBCA and on its specific
r1 relaxivity. The higher the r1 relaxivity of the GBCA
the greater the extent to which T1 is shortened and the
greater the signal enhancement obtained. This means
that for a given equivalent approved GBCA dose of
0.1 mmol/kg bodyweight, a GBCA with higher r1
relaxivity will improve the visualization of lesions and
potentially allow better detection of small or poorly
enhancing lesions compared to that achieved with
GBCAs having standard relaxivity [1].

The best way to directly compare GBCAs for their
ability to shorten T1 relaxation times and enhance
image contrast is by means of blinded, randomised,
intra-individual crossover studies in which each
patient undergoes two MRI examinations under identical conditions, one with one GBCA and the other
with the comparator GBCA. Numerous intra-individual crossover studies have unequivocally and unanimously demonstrated significantly improved contrast
enhancement and imaging performance for gadobenate dimeglumine (MultiHance; Bracco) compared
to all other GBCAs across a range of applications,
The Authors
Matthew J Kuhn MD1, Julia W Patriarche PhD2, Miles A Kirchin
PhD3
1. University of Illinois College of Medicine at Peoria, 3218 W St
Charles Pl, Peoria, IL 61615, USA
2. A.I. Analysis, Inc., 1425 Broadway #20-2656 Seattle, WA
98122, USA
3. Global Medical & Regulatory Affairs, Bracco Imaging SpA, Milan
20134, Italy
Address for correspondence:
Matthew J Kuhn, MD
University of Illinois College of Medicine at Peoria, 3218 W St
Charles Pl Peoria, IL 61615, USA
Email: mjkuhn@uic.edu
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including CNS [2-6]. This is to be expected given the
markedly higher r1 relaxivity of this GBCA [6-11;
Figure 1]. MultiHance, however, while approved and
widely used in the USA and elsewhere for extrahepatic indications including CNS [12], is approved
in Europe solely for contrast-enhanced MRI of the
liver. The only GBCAs currently approved in Europe
for CNS and other extra-hepatic indications are the
macrocyclic GBCAs gadoteridol (ProHance; Bracco),
gadobutrol (Gadovist; Bayer) and gadoterate meglumine (Dotarem; Guerbet/Clariscan; GE), and questions remain as to whether the reported differences
in r1 relaxivity among these GBCAs are sufficient to
elicit tangible differences in contrast enhancement.
For example, intra-individual crossover studies that
compared Gadovist with other macrocyclic GBCAs
have produced conflicting findings with some authors
reporting significantly better enhancement and imaging performance with Gadovist compared to comparator agents [13-15] while others, comparing the same
GBCAs under identical conditions, reported similar
or non-inferior imaging performance for the comparator GBCA compared to Gadovist [16, 17]. Invariably, authors that report better imaging performance
with Gadovist [13-15] ascribe the stated benefits to
the two-fold higher concentration of the Gadovist
formulation and to higher r1 relaxivity of the gadobutrol molecule, often describing gadobutrol as a “high
relaxivity macrocyclic agent” [18, 19].
Until recently, all intra-individual crossover comparisons of GBCA performance have utilized a subjective approach to image evaluation in which contrast enhancement and efficacy determinations are
based on the subjective assessments of blinded readers. Thus, qualitative assessment of images (e.g., of
lesion border delineation, disease extent, visualization of lesion internal morphology, lesion enhancement compared with surrounding normal tissue)
have typically been performed by three experienced
readers in blinded fashion and scored using 3-point
Likert scales (e.g., from –1 [examination 1 superior]
through 0 [examinations equal] to +1 [examination 2 superior]). Likewise, quantitative evaluations
have relied on the subjective placing of regions-ofinterest (ROI) on homogenous areas within lesions
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Figure. 1. r1 relaxivity values of group II GBCAs as classified by the American College of Radiologists
[ref 12]. Adapted from Shen et al 2015 [ref. 10].

and normal brain tissue that avoid
vessels, necrotic areas and other
visibly inhomogeneous structures
or artifacts. Although image randomization and anonymization as
well as strict care in the evaluation
of images may help to overcome
many potential issues related to
subjective nature of image assessment, these strategies do not help to
overcome the inherent limitations
of the human visual system which
is not designed to easily identify
differences between images when
compared side-by-side. Because
the human visual system works in
abstractions, it suppresses our sensitivity to differences when images are
displayed side-by-side. As demonstrated recently (20), new artificial
intelligence/machine learning (ML)
software provides opportunities to
look at enhancement characteristics
quantitatively, in an entirely objective manner, enabling greater clarity, reliability, and reproducibility of
interpretations.
ARTIFICIAL INTELLIGENCE/
MACHINE LEARNING
Unlike traditional quantitative
analysis which relies on volumetric
assessment of voxels in a given ROI
(i.e., by simply calculating the number of voxels in the user-defined
SPRING 2022

ROI), the dedicated AI software
(“Change Detector”; A.I. Analysis, Inc.) described in detail previously [20] utilizes multiple forms
of artificial intelligence (expert
systems, fuzzy logic)/machine
learning (genetic algorithms) in
concert to construct Quantitative Enhancement Maps (QEM) in
which imaging features unrelated
to GBCA-induced enhancement are
separated from features that indicate enhancement. Once an initial
ROI is positioned to encompass the
entire lesion(s), the software performs a pipeline of processing steps
on the pre-contrast and contrastenhanced T1-weighted images
from each paired data set corresponding to each patient. By making calculations of enhancement in
nuanced terms (i.e., by rating the
degree of enhancement within each
voxel automatically and reproducibly on a fuzzy membership scale
of 0.0 [nonenhancing] to 1.0 [maximally enhancing]), the Quantitative Enhancement Analysis (QEA)
system provides a per-ROI sum of
enhancement that is not only an
expression of the spatial extent of
an enhancing region but also the
degree of enhancement within that
region. Comparison of the QEM
for an acquisition made with one
D I
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GBCA with the QEM for an acquisition made with another GBCA
permits accurate interpretation
of the differential enhancement
achieved with different GBCAs.
Since the QEMs have reproducibly
rated the degree of enhancement
on a voxel-by-voxel basis throughout both acquisitions using a 0.0
(no enhancement) to 1.0 (maximal
enhancement) scale, this is accomplished simply by subtracting one
QEM (from the first agent) from
the other QEM (from the other
agent) providing a quantitative map
of the differences in enhancement
on a voxel-by-voxel basis on a scale
of -1.0 (greatest possible decrease
in enhancement from agent A to
agent B) to 0.0 (no difference in
enhancement between agent A
and agent B) to +1.0 (greatest possible increase in enhancement from
agent A to agent B). This map of
differences in enhancement can be
displayed as a standalone volume
or superimposed as a color map on
another volume.
Figure 2 shows a representative
case from an intra-individual crossover comparison of ProHance versus Gadovist [16] for brain tumor
imaging. The conventional contrast-enhanced T1-weighted spinecho images acquired with gadoteridol and gadobutrol suggest similar contrast efficacy for these two
GBCAs which is confirmed using
change detector AI software, which
shows that the median difference in
enhancement (-0.01) is within the
pre-defined Zone of Equivalence.
CONCLUSIONS

The importance of relaxivity as the
key indicator of MR contrast agent
efficacy has been demonstrated in a
large series of intraindividual comparative studies in MRI. The application of AI software can confirm
and strengthen radiological results of
properly designed and powered studies in demonstrating when numerical differences in relaxivity can be
translated into clinical advantage.
As stated by Kanal et al [1]: “High
9
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Figure 2. 39-year old male, 136 kg, with oligoastrocytoma grade III and previous brain surgery (craniotomy
and tumor excision) imaged on a Siemens Avanto 1.5 T scanner. Conventional contrast-enhanced T1-weighted
spin-echo images acquired after 0.1 mmol/kg (13.6 mL) Gadovist (A) and, 3 days later, 0.1 mmol/kg (27.2 mL)
ProHance (B). The QE change map (C) reveals regions that differ in enhancement between the two exams. The mean
difference in signal enhancement is clearly within the equivalence zone on the Bland-Altman chart (D) indicating
equivalent signal enhancement.

relaxivity” should be defined not
numerically alone, but rather by an
objectively proved ability of an agent
to deliver increased clinical utility
as measured by clinically relevant
increases in signal enhancement
(rather than merely small but statistically significant signal increases) or,
preferably, an objectively measured
increase in lesion number or lesion
extent compared with other “standard” GBCAs”. As confirmed using
dedicated AI software, the minimal
differences in r1 relaxivity amongst
the currently available macrocyclic
GBCAs are insufficient for any to be
considered a high relaxivity GBCA.
Newer genuinely “high relaxivity”
macrocyclic GBCAs are currently in
development [21].
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EUSOBI recommends MRI screening Estimation of Breast
in women with
Cancer Overdiagnosis
A recent study suggests that about 15% of screen-detected
extremely dense breasts
The European Society of Breast Imaging (EUSOBI) has
recently released its new recommendations for screening of
women with extremely dense breasts. In this recommendation EUSOBI steps away from the “one-size-fits all” approach
of biennial mammography that is currently adopted by most
European screening organizations and advocates tailored
screening programs that take the characteristics and personal
wishes of individual women into account.
Women with extremely dense breast tissue have about two
times more chance of developing breast cancer than the average woman. Simultaneously, the sensitivity of mammography
is reduced because cancers can be masked by overprojecting
fibroglandular breast tissue. After careful consideration of the
evidence, particularly the results of the Dutch DENSE trial,
EUSOBI now recommends that women with extremely dense
breast tissue be offered screening with breast MRI. In these
women, breast MRI can reduce the mortality from breast cancer and is highly cost-effective.

“We have known for a long time that the performance
of mammography screening in women with extremely dense
breasts is not very good” says Fiona Gilbert, current president
of EUSOBI. “However, we had nothing better to offer. The recent
MRI screening trials have largely changed this.”
The new recommendation has far-reaching consequences
for all women, as it implies that they should be informed of
their breast density when screened. EUSOBI calls on all screening organizations to provide women with this information.
The recommendation also acknowledges that there are clear
downsides of screening for breast cancer, and calls on breast
radiologists to inform women appropriately.
“Women should have a say in if and how they want to be
screened. This implies on one hand that we must offer women
all methods - including breast MRI - that have been proven to
be effective, while on the other hand we should never hold it
against them when they opt for less effective methods or even no
screening at all” says Ritse Mann, chair of EUSOBI’s scientific
committee and first author of the new recommendation.
EUSOBI acknowledges that it may take time before the
new recommendations are implemented, and that the level of
implementation is dependent on the resources that are available
locally. A webinar for further explanation and discussion of the
recommendation is planned. EUSOBI is always willing to give
advice on local implementation of its recommendations.
The full recommendation can be found here:
https://doi.org/10.1007/s00330-022-08617-6
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breast cancers among women ages 50-74 would not have
caused symptoms or signs in a woman’s remaining lifetime, a
level of overdiagnosis which is less than previously thought [1].
“We have long known that the most prominent estimates
of breast cancer overdiagnosis in the U.S. were inflated,” commented senior author Dr. Ruth Etzioni of the Fred Hutchinson
Cancer Research Center in Seattle. “While our results confirm
that breast cancer overdiagnosis is real, they also reassure that
it is not as alarmingly frequent as the most prominent studies
have suggested.”

“...While our results confirm that breast cancer
overdiagnosis is real, they also reassure that it is not
as alarmingly frequent as the most prominent studies
have suggested...”
Lead author Dr. Marc Ryser of Duke University in Durham
also said. “While mammography has been shown in randomized
trials to be effective at reducing the risk of dying from breast
cancer, the overdiagnosis issue has created confusion for many
women about the value of breast cancer screening.”
“Now that we have a more reliable number for the risk of
overdiagnosis,” he said, “we hope it will make conversations a lot
easier between clinicians and patients about benefit and harm
when screening for breast cancer.”
“We were not able in this study to discern the percent overdiagnosed between in-situ and invasive breast cancers,” he added
“But other studies that we and our coauthors have published
show that, biologically, in-situ cancers are less likely to progress
and this would make them more likely to be overdiagnosed.”
Drs. Etzioni, Ryser and colleagues analyzed data from the Breast
Cancer Surveillance Consortium (BCSC) facilities from 2000-2018
to estimate the rate of breast cancer overdiagnosis in contemporary mammography practice. The cohort included close to 36,000
women, 82,677 mammograms, and 718 breast cancer diagnoses.
Among women of known race, 64.4% were White, 19.0%
Asian, and 12.1% Black. Among women of known ethnicity,
11.0% identified as Hispanic.
The median age at first screen was 56, with a local peak at
65, corresponding to the starting age of Medicare eligibility.
Each woman received 2.3 screening tests, on average.
The authors used data on screen and interval cancer incidence to estimate the underlying latency and fraction of indolent cancer. They then used these estimates together with life
tables on the risk of death from causes other than breast cancer
to predict the extent of overdiagnosis.
Among all preclinical cases, 4.5% were estimated to be nonprogressive. In a biennial screening program from ages 50 to 74, 15.4%
of screen-detected cancer cases were estimated to be overdiagnosed,
with 6.1% due to detecting indolent preclinical cancer and 9.3% due
to detecting progressive preclinical cancer in women who would
have died of an unrelated cause before clinical diagnosis.
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The authors note that because women with a first mammography screen outside the BCSC were excluded, numbers
were too low to produce models accounting for patient features
such as race, ethnicity, and breast density, or histologic or
molecular tumor subtypes.
Summing up, they state, “On the basis of an authoritative
U.S. population data set, the analysis projected that among biennially screened women aged 50 to 74 years, about 1 in 7 cases of
screen-detected cancer is overdiagnosed.”
“However,” she said, “the burden of overdiagnosis at the population level is large, given how many women undergo screening each year, and more should be done to reduce that risk by
establishing better screening tools, better ways to predict what
tumors will progress, and better approaches to implement primary prevention.”
“While overdiagnosis receives a lot of attention in cancer
screening, it is also a major issue for other diseases where we
use screening tests in primary care, like diabetes, and is often
overlooked in the enthusiasm for early-detection programs,” she
added. “Finding a disease that was never going to cause a problem doesn’t help anyone.”

35, with annual mammography starting at age 40, will reduce
cancer mortality for these populations of women by more than
50%.” The simulations compared the combined performance
of mammography and MRI against mammography alone, and
projected that annual MRI conferred significant additional

This screening MRI detected a very small cancer (circled) in the patient’s breast.
Image credit. Dr. Kathryn Lowry, Radiology, UW Medicine
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Study suggests that MRI screening
could lower breast cancer deaths in
women with variants in ATM, CHEK2
& PALB2 genes

Annual MRI screenings starting at ages 30 to 35 may reduce
breast-cancer mortality by more than 50% among women who
carry certain genetic changes in three genes, according to a
recently published comparative modeling analysis [1].
The predictions involve pathogenic variants in ATM, CHEK2
and PALB2 genes – which collectively are as prevalent as the
much-reported BRCA1/2 gene mutations. The authors of the study
contend that their findings support MRI screening in some of these
women earlier than existing preventive-care guidelines propose.
“Screening guidelines have been difficult to develop for these
women because there haven’t been any clinical trials to inform when
to start and how to screen,” said Dr. Kathryn Lowry, lead author.
The work was a collaboration of the Cancer Intervention
and Surveillance Modeling Network (CISNET), the Cancer
Risk Estimates Related to Susceptibility (CARRIERS) consortium, and the Breast Cancer Surveillance Consortium.
Using established breast-cancer simulation models, the
researchers input age-specific risk estimates provided by
CARRIERS and recent published data for screening performance. The CARRIERS data involved more than 32,000
breast-cancer patients and a similar number of patients who
had no cancer.
“For women with pathogenic variants in these genes, our
modeling analysis predicted a lifetime risk of developing breast
cancer at 21% to 40%, depending on the variant,” Lowry said.
“We project that starting annual MRI screening at age 30 to
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benefit to these populations. “We also found that starting mammograms earlier than age 40 did not have a meaningful benefit
but increased false-positive screens,” Lowry added.
Results from CISNET models have informed past guidelines, including the 2009 and 2016 U.S. Preventive Services
Task Force recommendations for breast cancer screening
in average-risk women. The simulations in the study also
predicted the volume of false-positive screening results and
benign biopsies, per 1,000 women scanned, that would accompany the authors’ recommendations for annual MRIs starting
earlier. Those projections translate to about four false-positive
screening results and one to two benign biopsies per woman
over a 40-year screening span.
To realize a benefit of cancer screening guidelines based
on genetic susceptibility, a woman would need to know if she
carries an implicated gene variant before receiving a disease
diagnosis. More often a genetic test panel is only administered after someone tests positive for cancer – too late to be of
preventive value for the patient but potentially life-saving for
blood relatives who could seek genetic testing.
“People understand very well the value of testing for variants
in BRCA1 and BRCA2, the most common breast cancer predisposition genes. These results show that testing other genes, like
ATM, CHEK2, and PALB2, can also lead to improved outcomes,”
said Dr. Mark Robson senior author on the paper.
“Overall what we’re proposing is slightly earlier screening than
what the current guidelines suggest for some women with these variants,” said Dr. Allison Kurian “For example, current NCCN guidelines recommend starting at age 30 for women with PALB2, and at
40 for ATM and CHEK2. Our results suggest that starting MRI at age
30 to 35 appears beneficial for women with any of the three variants.”
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Is mammographic density predictive
of response to neoadjuvant systemic
breast cancer therapy?

Mammographic density (MD) is a recognised risk factor for the development of breast cancer (BC). However, its
predictive value as regards the future outcome of women
treated for breast cancer has been less studied. In a recent
published paper [1], a group of Italian researchers described
their studies of the association of MD as a biomarker with
the clinical response in patients treated with neoadjuvant
therapy (NAT).
Data on all NAT-treated BC patients were prospectively
collected from the registry of Fondazione IRCCS Istituto
Nazionale dei Tumori, Milano, Italy (2009-2019. Diagnostic
mammograms were used to evaluate and score MD as categorized by the Breast Imaging-Reporting and Data System
(BI-RADS), which identifies 4 levels of MD depending on the
relative ratio of fibro-glandular tissue with respect to fat tissue.
The categories of breast density were: a (MD < 25%); b (2650%); c (51-75%), and d (> 75%). The association between MD
and pathological complete response (pCR), i.e., absence of BC
cells in surgical specimens, was analyzed in multivariable setting through use of logistic regression models with adjustment
for clinical and pathological variables.
A total of 442 patients were analyzed, 120 of whom (27.1%)
attained a pCR. BI-RADS categories a, b, c, and d accounted
for 10.0%, 37.8%, 37.1% and 15.2% of cases. Corresponding
pCR were 20.5%, 26.9%, 30.5%, 23.9%, respectively. On multivariable analysis, women with denser breasts, as compared
to cases classified as BI-RADS a, showed an increased likelihood of pCR with an odds ratio (OR) of 1.70, 2.79, and 1.47
for b, c and d categories, respectively (p = 0.0996), independently of age, BMI, clinical nodal and tumor status (OR T1/
Tx vs T4 = 3.87), molecular subtype (HER2-positive vs luminal = 10.74; triple-negative vs luminal = 8.19). In subgroup
analyses, the association of MD with pCR was remarkable
in triple-negative (ORs of b, c and d versus a: 1.85, 2.49 and
1.55, respectively) and HER2-positive BC cases (ORs 2.70,
3.23, and 1.16).
The researchers concluded that patients with dense breasts
were more likely to attain a pathological complete response
(pCR), independently of other predictive factors.. suggesting
that the potential of MD should be considered as a means to
assist decisions on BC management and as a stratification factor in neoadjuvant clinical trials.
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Mammograms may provide
clues about women’s risk for
cardiovascular disease
A recent study has suggested that routine mammograms
may provide key insights for cardiovascular disease [1].
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Detection of breast arterial calcifications on breast mammograms was associated with a higher risk of cardiovascular disease in postmenopausal women, according to the
study, whose authors suggested that the finding may be
useful to help determine women’s risk for heart disease and
stroke.
Breast arterial calcification, namely calcium build-up within
the middle layer of the breast’s arterial wall, is associated with
several variables such as aging; Type 2 diabetes; high blood
pressure and inflammation, and is a marker of stiffening in
the arteries. Breast arterial calcification is a common finding
that shows up as white areas in the breast’s arteries on a mammogram, but it is not thought to be related to cancer.
Breast arterial calcification is not the same as calcification
of the inner layer of the arteries which is typically found in
people who smoke or those with high cholesterol levels. “In
an earlier study of this same research group, we reported that
among women ages 60 to 79, 26% of the women had breast
arterial calcification, and the percentage increased with age
to more than half of women having evidence of the finding
between ages 75 to 79 years,” said the study’s lead author Dr
Carlos Iribarren, a research scientist at the Kaiser Permanente Northern California Division of Research in Oakland,
California. “Research has confirmed the calculators we currently use to assess an individual’s 10-year risk of developing
cardiovascular disease are not as accurate in women as they

Examples of mammographic images with varying extent of breast arterial
calcification (BAC).. A, Severe BAC, (B) moderate BAC, and (C) light BAC.
Figure reproduced from Ref 1.

are in men. In our current study, we evaluated if breast arterial calcification, which can be easily seen on a mammogram,
provides more information about a woman’s risk of developing
heart disease.”
In the study, researchers reviewed health records on a subset
of more than 5,000 women selected from among more than
200,000 women who underwent screening mammograms as
part of MINERVA (MultIethNic study of brEast aRterial calcium gradation and cardioVAscular disease), a large, racially
and ethnically diverse cohort of postmenopausal women.
Participants of the current study were actively enrolled in
the same health insurance plan, were between the ages of
60-79 years and received at least one regular screening with
digital mammography at one of nine facilities of Kaiser Permanente of Northern California between October 24, 2012
and February 13, 2015. The women had no prior history of
cardiovascular disease or breast cancer. Researchers assessed
the women’s overall health and followed them through their
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electronic health records for about 6.5
years after the mammogram to find
which women had a heart attack or
stroke or developed other types of
cardiovascular disease, such as heart
failure.
The analysis found:
• Women who had breast arterial calcification present on their mammogram
were 51% more likely to develop heart
disease or have a stroke compared with
women who did not have breast arterial
calcification.
• Women with breast arterial calcification were 23% more likely to develop any
type of cardiovascular disease, including
heart disease, stroke, heart failure and
diseases of the peripheral arteries.
• Breast arterial calcification was more
prevalent among women who selfidentified as white or Hispanic/Latina
women, and less likely among women
who self-identified as Black or Asian
women. Iribarren and colleagues noted
more research is needed to understand
these findings.
“Currently, it is not the standard of care
for breast arterial calcification visible
on mammograms to be reported. Some
radiologists do include this information
on their mammography reports, but
it’s not required,” Iribarren said. “We
hope that our study will encourage an
update of the guidelines for reporting
breast arterial calcification from routine
mammograms. Our study has moved
the needle toward recommending routine assessment and reporting of breast
arterial calcification in postmenopausal
women. Integrating this information
in cardiovascular risk calculators and
using this new information can help
improve cardiovascular risk reduction
strategies.”
Iribarren also noted that there would be
no added cost or extra radiation exposure for women because guidelines
anyway recommend that women aged
50-74 years have a mammogram every
two years.
Although cardiovascular disease is
the top cause of death among women
in the Western world, more women
report worrying about their risk for
breast cancer than heart disease, and
only half of women are even aware
that heart disease is the leading cause
of death in women. “This type of calcification may suggest poor heart health,
14

and clinicians may be able to leverage
this opportunity to discuss ways to optimize heart health, such as engaging in
routine physical activity, high quality
diet and maintaining a healthy weight,”
said Dr S Khan, assistant professor of
medicine in the division of cardiology
at Northwestern University’s Feinberg
School of Medicine in Chicago and
who co-authored an editorial article
[2] commenting on the study by Irribarren et al [1]. “However, it is really
important to note that the absence of
breast arterial calcification did not
translate into low risk and should not
be falsely reassuring when no breast
arterial calcification is present. Optimal
risk factor control is equally important
for all women with and without breast
arterial calcification.”
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Recalled noncalcified
lesions – ultrasound
vs. ultrasound plus
mammography
According to a recently published
article [1] radiologists should consider
performing ultrasound (US) first for
digital breast tomosynthesis (DBT)recalled noncalcified masses.
“Omitting diagnostic mammography
when US is negative has a low falsenegative rate,” wrote lead researcher
Jessica H. Porembka from the University of Texas Southwestern Medical Center in Dallas. Noting that US
alone is effective in diagnosing noncalcified masses recalled on screening tomosynthesis, “for asymmetries,” she explained further, “diagnostic mammography may be best
without the need for additional US,
while architectural distortions still
warrant diagnostic mammography
and US.”
The prospective study involved 399
women (mean age, 60 years) recalled
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Image A (digital mammography) and B ( tomosynthesis) are craniocaudal views showing 1.8 cm
asymmetry (arrows) lateral left breast categorized
as BI-RADS 0.
Image C. Ultrasound evaluation of left breast revealed
normal fibroglandular tissue (arrow) believed to correlate with the mammographic finding.
Image D. Asymmetry effaced on rolled lateral craniocaudal imaging. Metallic BB marker noted at 12
o’clock position, anterior depth. Final assessment
BI-RADS 1.
Images credit. American Roentgen Ray Society
(ARRS), American Journal of Roentgenology (AJR).

for noncalcified lesions from screening
DBT and who underwent initial diagnostic US from July 2017 to June 2019.
Imaging decisions — determined via
BI-RADS assessments and management
recommendations, biopsy outcomes,
and follow-up — were recorded using
case reports filed on the day of the diagnostic evaluation.
Ultrasound alone without mammography adequately completed the diagnostic
evaluation of 71.2% (306/430) of noncalcified lesions recalled from screening tomosynthesis, 93.7% (178/190) of
recalled masses, and diagnosed 92.1%
(35/38) of cancers, yielding a sensitivity
of 94.9% for cancer diagnosis.
“A large number of screening tomosynthesis–detected noncalcified masses may
be further evaluated with ultrasound
alone, without compromising diagnostic sensitivity,” the authors of the AJR
article reiterated.
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New AI Technology Provides Accurate
Breast Density Classification
An artificial intelligence (AI) tool can accurately and
consistently classify breast density on mammograms,
according to a recent study in Radiology: Artificial Intelligence [1].
Breast density reflects the amount of fibroglandular tissue
in the breast commonly seen on mammograms. High breast
density is an independent breast cancer risk factor, and its
masking effect of underlying lesions reduces the sensitivity of
mammography. The accurate measurement of breast density is
therefore of key importance. In clinical practice, breast density
is visually assessed on two-view mammograms, most commonly with the American College of Radiology Breast Imaging-Reporting and Data System (BI-RADS) four-category
scale, which ranges from Category a for almost entirely fatty
breasts to Category d for extremely dense breasts. However,
the system has limitations, principally because visual classification is prone to both inter- and intra-observer variability.
To overcome this variability, researchers in Italy have
recently developed software for breast density classification
using an AI approach involving deep learning with convolutional neural networks, which is capable of discerning
subtle patterns in images beyond the capabilities of the
human eye. The researchers trained the software, known as
TRACE4BDensity, under the supervision of seven experienced radiologists who independently visually assessed 760
mammographic images.
External validation of the tool was performed by the three
radiologists closest to the consensus on a dataset of 384
mammographic images obtained from a different center.
The TRACE4BDensity software showed 89% accuracy in
distinguishing between low density (BI-RADS categories
A and B) and high density (BI-RADS categories C and D)
breast tissue, with an agreement of 90% between the tool
and the three readers. All disagreements were in adjacent
BI-RADS categories.
“The particular value of this tool is the possibility to overcome the suboptimal reproducibility of visual human density classification that limits its practical usability,” said
study co-author Dr. Sergio Papa from the Centro Diagnostico Italiano in Milan, Italy. “To have a robust tool that
proposes the density assignment in a standardized fashion
may help a lot in decision-making.”
Such a tool would be particularly valuable, the researchers
said, as breast cancer screening becomes more personalized, with density assessment accounting for one important
factor in risk stratification.
“A tool such as TRACE4BDensity can help us advise women
with dense breasts whether they should, after a negative
mammogram, have supplemental screening with ultrasound,
MRI or contrast-enhanced mammography,” said study coauthor Dr. Francesco Sardanelli, from the IRCCS Policlinico San Donato in San Donato, Italy.
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Selection of mammographic MLO views of breasts with different breast density from women
between 51 and 68 years of age.
Images A–D. Examples of agreement between human readers (HR) and AI in four patients:
Category a (patient of 68 years),; b (patient of 66 years); c (patient of 51 years), and d
(patient of 54 years); Image B shows an example of a breast with a benign mass.
Images E–H. Examples of HR-AI disagreement; Image E was classified as a by HR, and as
b by AI (patient of 67 years); Image F was classified as b by HR, and as a by AI (patient of
68 years); Image G was classified as c by HR, and as d by AI (patient of 55 years); Image
H was classified as d by HR, and as c by AI (patient of 52 years).
Reminder of BI-RADS categories: category a (almost entirely fatty); category b (scattered
fibroglandular); category c (heterogeneously dense); category d (extremely dense).

The researchers plan additional studies to better understand the full capabilities of the software.
“We would like to further assess the AI tool TRACE4BDensity, particularly in countries where regulations on
women density is not active. In such situations we would
evaluate the usefulness of such the AI density dteermination tool for radiologists and patients,” said study coauthor Christian Salvatore, Ph.D., senior researcher,
University School for Advanced Studies IUSS Pavia and
co-founder and chief executive officer of the company
DeepTrace Technologies who developed the new system.
http://www.deeptracetech.com/
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Artificial intelligence in the Automated Triaging
of Breast Screening MRI Examinations
By Dr. KGA Gilhuijs
INTRODUCTION

Breast density is a risk factor for developing breast cancer [1-4]. In fact,
women in the highest breast-density
category (i.e., BI-RADS class D) are
at a risk of developing cancer that is
three to six times greater than that of
women with almost entirely fatty breasts
[5,6]. Not only are women with dense
breasts at increased risk, but the density
of their breast tissue also complicates
the detection of cancers by conventional
screening mammography. In contrast to
screening mammography, breast MRI
allows functional information to be
obtained. A recent randomized controlled trial (DENSE: ClinicalTrials.gov:
NCT01315015) investigated whether
MRI has complementary value in a
mammography-screening population
of women with extremely dense breasts.
The results of the multi-institutional
DENSE trial demonstrated clearly that
supplemental screening with MRI does
indeed help detect cancers at an earlier
stage and significantly reduces the rate
of interval cancers [7]. However, if, in
order to take advantage of this finding,
supplemental MRI were to be implemented on a broad scale, the workload
of breast MRI radiologists would be
considerably increased — nearly 82.000
women would be eligible for supplemental MRI in the Netherlands alone
[8]. Of these women, the vast majority
(~90%) of their breast MRI examinations would show only normal anatomical variation.
An unmet need thus exists for a technology that could automatically identify and dismiss those MRI scans with
normal breast anatomy, thus enabling
radiologists to prioritize other cases and
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reduce their workload. This is a challenging task because “normal” spans a
wide range of phenotypical patterns of
enhancement on breast MRI — particularly in this population of women with
dense breasts — which may partly overlap with patterns associated with early
signs of breast cancer.
In our study published recently in Radiology [9], we investigated the feasibility
of automated triaging using deep learning to exclude/dismiss the largest number possible of breast MRI examinations
without lesions while still identifying all
cases with cancer. In this short review
we summarize the key aspects of this
study and reflect on its potential value.
STUDY PARTICIPANTS, MRI, AND
RADIOLOGISTS

Our study constituted a secondary
analysis of the MRI data from the
first round of the DENSE trial which
included 4783 MRI examinations from
eight hospitals in the Netherlands
between December 2011 and January
2016. Participants were recruited from
the Dutch national screening program,
which offers biennial mammography
to women between 50 and 75 years of
age. Of the 4783 examinations, 4581
(95.8%) with complete digital data
were available for Artificial Intelligence
(AI) work-up.
In the DENSE trial, a fixed MRI protocol was used among the eight participating hospitals. Although this protocol
involved multiparametric MRI [10], our
study only used a subset of the data,
namely what is typically used in abbreviated MRI: the pre-contrast T1-weighted
MRI and the first post-contrast
T1-weighted MRI, both acquired at
high spatial resolution. Although the
remaining MRI sequences would add
more information to the AI, this choice
of abbreviated MRI was made deliberately in order to achieve a solution to
the triaging problem that is likely to be
more widely applicable. MRI units from
two different manufacturers were used
D I
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(Philips and Siemens), both with 3-T
field strength. The use of contrast agent
was standardized on Gadobutrol.
The MRI examinations were scored by
trained breast MRI radiologists using
the BI-RADS MRI lexicon [11]. Only
lesions scored BI-RADS 3 were read
twice by two different radiologists.
ARTIFICIAL INTELLIGENCE

A method was developed based
on deep learning technology to
automatically establish whether
MRI breast images contain lesions.
Deep learning is a machine-learning method — a form of artificial
intelligence — that mimics the
behavior of the human brain, albeit
far from matching its ability. It simulates a neural network with multiple layers, allowing it to “learn”
image labels (e.g. “lesions present”
vs “lesions not present”) from a
large set of training images. Deeplearning networks in this context
are basically non-linear statistical
classification methods.
In the development process, several
design considerations had to be taken
into account. First, although 4581 MRI
examinations certainly constitute a
large sample size, only 77 examinations of these were associated with the
presence of malignant disease. Training
a deep-learning network to discriminate between MRI examinations of
breasts with verified malignant disease
and those without would therefore be
extremely challenging to accomplish
from a purely statistical point of view.
Instead, we focused on deep learning
to discriminate between MRI examinations of breasts with lesions (785
examinations, BI-RADS 2 through 5)
and those without lesions (3796 examinations, BI-RADS 1), and optimized
the operating threshold to include all
malignant lesions.
Second, due to the design of bilateral
breast MRI coils, the left and right breast
are depicted in the same field of view.
SPRING 2022

the right breast. Second, automated deformable registration
to correct for soft-tissue deformation that may have occurred
between the precontrast and postcontrast MRI [12]. Third,
automated calculation of maximum intensity projection images
(MIPs) in three orthogonal directions (i.e., coronal, sagittal,
and transversal views). Hence, subsequent deep learning was
performed on MIP images in the three orthogonal views rather
than on the original 3D MRI data.
DEEP LEARNING

Figure 1. Examples of deep Shapley additive explanations (SHAP) overlay images.
Maximum intensity projection (MIP) images are on left, and MIP images with the SHAP
overlay are on right. Positive SHAP values (red) show areas that contribute to a high
probability of lesion presence, negative SHAP values (blue) show locations with reduced
probability. (A) Sagittal MIP images of contrast-enhanced breast MRI scan of an invasive
ductal carcinoma in a 57-year-old woman with Breast Imaging Reporting and Data System
(BI-RADS) category 4. The deep learning (DL) model yielded a probability of lesion presence of 90%. Positive SHAP values (red) are shown to coincide with the location of the
lesion (arrows). (B) Sagittal MIP images of contrast-enhanced breast MRI scan of a breast
without lesions in a 53-year-old woman with BI-RADS 1 score. The DLmodel yielded a
probability of lesion presence of 11%. Negative SHAP values (blue) are diffusely distributed
in the breast region. (C) Transverse MIP images of contrast-enhanced breast MRI scan of
a ductal carcinoma in situ in a 65-year-old woman with BI-RADS 4 score. The DL model
yielded a probability of lesion presence of 32%—the lowest probability value among all
breasts with malignant disease in our study. Positive SHAP values (red) are shown to coincide with the location of the lesion (arrows). Image reproduced, courtesy RSNA, from ref [9].

To make optimal use of the available sample size, deep learning
was restricted to regions tightly boxed around the left and right
breast separately. This was done automatically. The deep-learning
results per breast were then combined into one result per bilateral
examination.
PREPROCESSING

Prior to deep learning, several automated preprocessing steps
had to be performed on the three-dimensional (3D) MRI data.
First, automated cropping to single out the left breast and
SPRING 2022
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A deep-learning network has a large number of configuration
parameters such as number of layers, layer size, loss function,
learning rate, etc., whose values need to be optimized. We also
automated this process to avoid subjectivity in the configuration
and found that the VGG deep-learning architecture was optimal
for the triaging task [13]. The process of optimization has been
reported in detail [9].
To train and validate the deep-learning network, an internalexternal validation process was used [14]: the data from one hospital were left out and used as an independent test set, while the
data from the other hospitals were combined to create the deeplearning model. The combined data were randomly divided (at the
screening-participant level) into a training set (80% of the data)
and a validation set (20% of the data). This process was repeated
until each of the eight hospitals had been once the independent
test set. Thus, the internal-external validation process created eight
deep-learning networks.
The areas under the Receiver-Operating Characteristics curve
(AUC) of the models applied to the test set were established and
their mean AUC was used as estimate of overall prospective performance of the AI.
In addition to the AUC, each model had an operating threshold
at which all malignant lesions were triaged to radiologist reading.
This operating threshold was validated in the test sets and the
fraction of examinations without lesions correctly dismissed was
averaged over the eight hospitals.
Because deep-learning networks are often perceived as black boxes
– so potentially limiting their acceptance in the clinic – “explainable
artificial intelligence” was added in the form of deep Shapley additive explanations (SHAP) [15] [9]. SHAP visualizes the contribution
of each image pixel to the prediction result using a color overlay
[Figure 1]. It provides insight into what the deep-learning network
has “seen” and hence whether the resulting prediction is plausible.
OVERVIEW OF KEY RESULTS

The deep learning yielded an average area under the ROC
curve of 0.83 (95% CI 0.80, 0.85) [Figure 2]. This would exclude
from radiologist reading 39.7% (95% CI: 30.0, 49.4) of the MRI
examinations without lesions while dismissing none of the 77
cancers. At this operating threshold, the network would triage
to radiologist reading 90.7% (95% CI 86.7- 94.7) of the MRI
examinations with lesions (including the 77 cancers). Among
the benign lesions triaged were fibroadenoma, indeterminate
mass lesions and cysts.
Some aspects were found to affect the triaging process. BI-RADS 2
lesions were more often dismissed than BI-RADS 4 and 5 lesions.
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prioritized by assigning AI-triaged cases to certain radiologists or
certain time slots of the day, while AI-dismissed cases could be
offered for review to other radiologists and/or other time slots.
Such an implementation would have the advantage of being able
to collect large amounts of evidence across many more hospitals,
populations and MRI units. Ultimately it is inevitable that — after
extensive review of additional accumulated evidence — fully
autonomous implementation will actually also require adjustments to existing laws and regulations. This is a process that is
currently well underway for other critical non-imaging AI applications, such as those governing self-driving cars.
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Figure 2: Receiver operating characteristics curves from the eight hospitals in the DENSE
trial. Each curve is the result of testing on one of the participating hospitals using internalexternal validation. Curves show the sensitivity and specificity of the method in the differentiation between MRI scans with lesions and those without lesions. Numbers in parentheses
are the 95% confidence interval. AUC = area under the receiver operating characteristic
curve. Image reproduced, courtesy RSNA, from ref [9].

In fact, none of the BI-RADS-5 lesions was dismissed. In addition,
non-mass enhancing lesions were more often dismissed than massenhancing lesions. Breast parenchymal enhancement (BPE) was
found to affect the triaging process only when lesions were absent
(minimal BPE leading to more dismissals than severe BPE), but not
when lesions were present.
FUTURE PERSPECTIVES

In our study, a method based on deep learning was developed
to automatically inspect MRI screening examinations of women
with extremely dense breasts in order to dismiss the largest number of normal scans without excluding any cases of malignant
disease. With the approach, it was shown that approximately
40% of the breast screening examinations could thus be safely
dismissed.
Although these results are promising, some aspects of the
approach need to be considered. The AI was developed specifically for the Dutch screening population of women with
extremely dense breasts. It is still unknown how well the AI
would generalize to other populations or other screening indications such as women at high lifetime risk of developing breast
cancer. It is however resonable to supppose that the AI could
be further generalized by adding MRI examinations from other
populations to the training process.
Although the study demonstrates that an autonomous AI-based
system can be constructed to triage thousands of breast MRI
examinations without dismissing any cancer, current guidelines
and regulations make it likely that practical implementation of
the approach in clinical routine will start as a method to assist
the radiologist rather than as an independent, unsupervised tool.
For instance, the worklist of radiologists could be automatically
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Using Artificial Intelligence to Interpret
Digital Breast Tomosynthesis – current
performance and future perspectives
By Dr. Michal Rosen-Zvi, Yoel Shoshan & Dr. Lisa Mullen

Over the past few years, there has been a significant increase
in the development of artificial intelligence (AI) technologies
applied to cancer detection in breast imaging, as evidenced
by the ever-increasing number of publications in the field. A
recent study showed that in 2020 alone, there were more than
400 peer-reviewed articles on the subject as indexed in PubMed
or available in arXiv [1]. This number of papers is double the
number published in 2018. Since 2D mammography is the
imaging modality that has been the most-widely used in breast
cancer screening in recent years, most of the published papers
deal with AI technologies whose input data are in the form
of 2D mammography images. Using image analysis, the AIderived technology has been successfully applied to identify
and separate normal cases from cancerous cases. Some of the
studies have complemented the image data with additional
information such as the patient age or other relevant clinical
data. The use-cases considered in the literature vary from cancer
risk assessment [2] to so-called safety-nets for radiologists that
are aimed at detecting any cancers that the radiologist may have
missed [3], and more. A number of studies have shown that
when AI-developed technologies are applied to the analysis of
mammography images, the performance level in terms of cancer detection is the same as that as that of human radiologists
(see e.g., Chorev et al. [4] and references therein).
AN AI SYSTEM TO FILTER OUT CANCER-FREE DBT
EXAMINATIONS

More recently, digital breast tomosynthesis (DBT), a newer
mammography technology for breast imaging and breast cancer
screening, has been shown to overcome some of the limitations
of 2D mammograms and to improve the number of cancers
detected (e.g., Rahman et al.[5]).
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In the past twelve months two articles describing studies
aimed at providing support to radiologists in reading DBT
images by applying powerful AI-based technology to the
analysis of DBT images and clinical data, have been published in the journal Radiology [6, 7]. It should be noted
that datasets containing DBT images are much larger than
those containing 2D mammography images, just as, in turn,
datasets of 2D mammography images are much larger than
those containing simple snapshots of typical subjects such as
cat or dog pictures taken by regular cameras. Correspondingly, the application of AI algorithms to tomosynthesis data
is very challenging and requires vast amounts of storage
space, computer power, and GPU memory. It also involves
the application of distributed training, fused layers, and other
methods to reduce GPU memory consumption and accelerate the training process.
Both studies mentioned above involved data from about 10,000
women. In Shoshan et al [6] the data were collected retrospectively
from women who had at least one breast tomography exam at 1
of 22 imaging sites in the USA. In the paper from Raya-Povedano
et al [7], the data were collected retrospectively from the Córdoba
Tomosynthesis Screening Trial, which was a prospective screening trial that collected consecutive examinations in women who
were screened with both two-view DM and two-view DBT. Both
publications describe a potential future work-flow for minimizing
radiologists’ work-load in interpreting DBT examinations, namely
by filtering out cases that were found to be normal by the AI algorithm. Figure 1 shows a schematic summary of the two studies,
highlighting key similarities and differences in design.
Three evaluation methods were applied in these studies:
The first method tested the AI model by comparing the results
predicted by the AI technology with the ground truth of cancer
or cancer-free cases. In addition, simulation tests were also
carried out to evaluate what would have been the resulting
performance of the whole system had the technology first automatically filtered out certain studies, namely cases which were
estimated as being cancer-free or cases which were estimated as
being very likely cancerous and so were automatically scheduled
for a recall and follow-up investigation.
The second evaluation method compared the performance of
the AI technology with that of human readers who operated in
a setting similar to that of the AI models.
The third evaluation method included multiple readers reviewing the localization of lesions determined by the AI system
and comparing findings with a suspicion score that had been
established by the human readers.
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Shoshan et al

Raya - Povedano et al

1. Population
9919 women

15987 women

2. Clinical Info added to the Tomography images and used by AI
Rich clinical information

No clinical information

3. Method
Auto No Recall

Least Suspicious

No Recall

AI
Rad.

Auto No Recall

Least Suspicious

Recall

No Recall

AI
Rad.

Recall

Auto Recall

Most Suspicious

4. Sites
Multi Site

A single site

Figure 1: The figure above shows the main features of two recently published studies on the effect of the use of AI-based algorithms in the reading of DBT images.
The studies are from two research groups namely Shoshan et al. [6 ] and Raya-Povedano et al. [7]. The information on the Shoshan et al. study is shown in orange icons
and that from the study of Povedano et al. in blue icons.
Panel 1: The number of women involved in each study. Both studies involved large population cohorts.
Panel 2: In addition to DBT images, the study from Shoshan et al. also included non-image based clinical information for analysis by the AI-based algorithm.
Panel 3: Both studies assessed the effect on the radiologists’ remaining work-load if examinations that were found by the AI approach to be the least suspicious had been
excluded.
Panel 4: The Shoshan et al. study was multi-site whereas the Raya-Povedano et al. study was single site.
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SUCCESSFUL APPLICATION
OF AI TECHNOLOGY TO DBT

In both papers, the results are excitingly
promising. The study by Raya-Povedano
et al included 15 987 DBT examinations,
of which 113 were confirmed cancer cases.
In the study, the time necessary to carry
out double human reading of DBT images
was measured and found to be a total of
568 hours. A simulation was then performed to assess what would have been
the necessary reading time if AI had been
used to filter out all normal cases as well
as automatically recall cancer cases. It was
found that such a hybrid system would
have meant that only 156 hours of human
reader time would be needed, i.e. a 72.5%
decrease in workload (p-value, 0.001). In
addition the hybrid system showed noninferior sensitivity compared to human
readers, detecting 95 out of 113 cancers,
(p-value = 0.38). With 588 recalls out of
15 987 examinations the recall rate of the
hybrid system, was 16.7% lower than that
of human readers (p-value = 0.001). More
details and further discussion of the results
are available in the original article [7].
In the study of Shoshan et al, the performance of the radiologists was measured
by comparing the BI-RADS assessment
category that was assigned to the case with
the actual patient outcome. The sensitivity
was 90.8% (417 of the 459 cancer cases
were detected by the radiologists) while
the specificity was 91.3% (4312 out of
the 4723 cancer-free cases were correctly
detected). In a simulation scenario, the AI
technology was found to be able to reduce
the screening workload by 39.6% (p-value,
0.001) while maintaining non-inferior
sensitivity (90.0% vs 90.8%).
The ability of the AI model to assist radiologists by reducing their reading time workload was simulated as follows: assuming
the AI technology reviews all DBT exams
and removes from the radiologists’ simulated worklist the cases that were estimated
with high confidence as being cancer-free,
what would be the effect on the radiologists’ performance in reading the remaining
exams? It was found that in such a scenario,
the radiologist who benefitted from the AI
analysis would have achieved a sensitivity of
93.6% and a specificity of 90.0%. The original study did not include localization of the
identified lesions. However, in a follow-up
study, the AI technology used to filter out
normal cases was modified and applied to
SPRING 2022

a localization task, namely to pinpoint specific 3D locations of biopsied areas in 3D
tomosynthesis screening images. The technology was evaluated on the SPIE-AAPMNCI DAIR Digital Breast Tomosynthesis
Lesion Detection (DBTex) Challenge and
showed equitable performance [8].

from those containing cancer. Such technology, combined with other novel testing
methods [10] could lead to a better understanding of tumor complexity and heterogeneity, and ultimately lead to the identification of prognostic biomarkers that could
indicate optimal cancer treatment.

LOOKING FORWARD
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In this short article, we have presented an
innovative AI technology-based approach
that was specifically developed to separate
out cancer-free exams from those with cancer. The system also analyzes the tomography image to identify the slices that encompass suspicious lesions. The results of the
evaluation of the system showed that AI
technology can reach a high level of performance and complement the current work
of radiologists. This holds true for both 2D
mammography screening and for digital
breast tomosynthesis screening.
The high performance of the system in interpreting DBT thus opens up the promise of
further exploiting AI technology for novel
tasks, such as the management of cases with
high-risk benign lesions and the identification of prognostic breast cancer biomarkers.
The first of these, namely the management of
high-risk benign lesions has been extensively
discussed in the literature, where it has been
shown that tailored management and followup of patients with high-risk lesions can be a
good alternative to surgical intervention for
some women. An AI-based technology that
interprets DBT images has the potential to
support such an approach, thereby reducing over-treatment and sparing patients from
unnecessary anxiety as well as reducing the
high healthcare costs associated with surgery
[9].
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In the event that cancerous lesions are
detected in a screening exam, it is vital that
an accurate prognosis be assessed and treatment optimized at an early stage while of
course minimizing the risks of both overand under- treatment. In this context, AI
algorithms can be trained on data that
include information such as pathology
findings and follow-up treatments so as to
potentially allow the early stratification of
patients and help support decisions for optimal treatment.
More broadly, in this article we have discussed how by leveraging DBT images and
clinical data, AI-based technology could
be developed to enable identification and
separation of cancer-free breast exams
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Artificial Intelligence in
Mammographic Quality Assurance
and Quality Improvement
By Dr. Melissa Hill

Optimal image quality is fundamental for effective breast
screening. The development of powerful AI-based systems
for breast quality assurance has the potential not just to
minimize the number of repeat imaging and patient recalls
but also to greatly improve quality in general. This article
summarises recent studies evaluating one platform of such
AI-based mammographic quality systems, namely that from
Volpara Health.
Among the many promises of artificial
intelligence (AI) to improve radiology
practice is that of the evaluation of mammographic clinical image quality (IQ).
This involves an automated analysis of
IQ features that would otherwise be
manually and subjectively assessed by a
radiographer and/or radiologist.
A study carried out by Taplin et al.,
showed that mammographic sensitivity
fell from 84% to 66% in examinations
where the criteria for optimal positioning
of the breast were not met [1].
It is generally accepted that adequate clinical IQ is critical for optimal diagnostic performance. As a consequence, most mammography quality assurance (QA) guidelines include criteria to ensure that at least
a minimum IQ is attained. If these quality
criteria are not met, it is strongly recommended that a repeat image be acquired,
thus entailing a difficult decision where the
advantage of a repeat examination must be
weighed against the risk associated with
the increased radiation dose. In practice,
for a variety of reasons such as limited
time, suboptimal viewing conditions and
subjective criteria, poor IQ may not be
identified during the exam itself, in which
case a technical recall is usually necessary.
Of course, ideally, such recalls should be
avoided since the additional examination
is costly not just in terms of time and
resources for both the screening service
and the patient, but also because it is
potentially stressful for the patient.
22

Consistently high IQ levels are therefore
essential. To ensure this, regular quality
audits are recommended, such as those
proposed by the European Commission QA scheme, which specifies periodic checks of correct breast positioning
and compression, and sets limits on the
acceptable rates of technical repeats [2].
Despite the importance of image quality in screening performance, the criteria
regarding clinical IQ are often highly subjective, and substantial intra- and interrater variabilities have been observed
[3]. Furthermore, comprehensive quality
assessment is time-consuming, so audits
are generally limited to small sample
sizes that may not be representative of
the wider population of women being
screened.
In this context, artificial intelligence (AI)
has an important role to play since not
only can AI automate the clinical evaluation of IQ but can also carry out objective
assessments on each and every image.
Several commercial AI offerings are now
emerging, and health professionals are
rightly asking what role could these algorithms play, and how effectively do they
work?
Volpara Health has an established cloudbased AnalyticsTM platform which has
been deployed at many European, North
American, and Australasian breast clinics. The system uses an AI-enabled
approach to carry out image assessment using TruPGMITM evaluation.
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Melissa Hill, Ph.D. is an imaging
scientist at Volpara Health
Email:
melissa.hill@volparahealth.com

This method first identifies positioning
deficiencies and then categorizes each
image as Perfect (P), Good (G), Moderate (M), or Inadequate (I), so providing
an overall assessment of image quality
from a positioning perspective. The Volpara TruPGMI system is thus based on a
range of commonly applied positioning
quality criteria. Breast compression quality is evaluated according to the average
compression pressure, with an optimal
range suggested by the findings of Holland et al. [4]. These IQ scores are then
tracked over time, with analytics being
available per exam, per radiographer, per
gantry, and per clinic, for all standard
screening views, namely craniocaudal
(CC) and mediolateral oblique (MLO),
that are acquired by the health organizations and who subscribe to the system.
The question is whether this AI-based
approach can achieve the objective of
optimal evaluation of clinical mammographic image quality? Recent studies are
reinforcing the value of such automated
breast positioning analyses.
At the recent annual conference of the
Italian Group for Screening Mammography (GISMa — Gruppo Italiano per
Screening Mammografico), Dr. Gisella
Gennaro, Medical Physicist in the Breast
Imaging Unit at the Veneto Institute
of Oncology in Padua, Italy, presented
a paper on “Methods for the evaluation
of breast positioning,” which described
the pros and cons of radiographer IQ
SPRING 2022

Figure 1. a) Four-view mammogram read by 9 radiographers and Volpara software for clinical image quality. b) Radiographer and TruPGMI scores for the RMLO view. c) A
radar plot displays study-level quantitative radiographer IQ evaluation and the bar plot shows the frequency of these as categorical scores. The majority radiographer score,
Good, agrees with the TruPGMI study-level classification. Image courtesy of Dr. Gisella Gennaro.

Figure 2. Volpara TruPGMI image-level scores among negative cases from the
OPTIMAM database [7] with screening mammographic views that were: (i) identified for technical recall due to a positioning deficiency (n=58 CC, n= 184 MLO);
(ii) identified for technical repeat due to a positioning deficiency at the time of the
screening exam (n=357 CC, n=1777 MLO); and (iii) representative exams with all
views accepted for interpretation (n=2670 CC, n=2670 MLO).
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self-evaluation versus automated analysis, as provided by the Volpara AnalyticsTM platform, which is used at her institute.
Dr. Gennaro commented on the comparison of these two mammographic IQ evaluation methods: “usually a new method is compared with the one currently used, which is considered the reference
standard.” However in such a scenario, it is desirable “that the reference standard has already excellent performance characteristics in
terms of robustness, accuracy and reproducibility.” But the findings
of Dr. Gennarro’s group showed that in fact there was only limited
reproducibility in the radiographers’ self-assessment of IQ. Another
member of the group, Dr. Valentina Bordon reported results which
showed only moderate inter-reader agreement, using Fleiss’ kappa
values, which are statistical measures for assessing the reliability
of agreement between a fixed number of raters. It was found that,
among nine radiographers in Dr. Gennaro’s study who rated 25
cases using the local self-evaluating protocol, the Fleiss’ Kappa value
was only 0.225. (Fleiss’ Kappa values range from 0 to 1, with 0 indicating no agreement at all among the raters and 1 indicating perfect
inter-rater agreement). Figure 1 illustrates the potential variability
in rating the image quality in a typical case taken from the study.
Based on her results, Dr. Gennaro proposed that, “Analytics data
could be used to validate radiographer self-assessments for training; there are real advantages to powerful statistics and monitoring
over time.” But she cautioned that, “despite the efficient automated
assessment of image quality, radiographers must still invest time and
effort to review and understand the evaluations in order to benefit
maximally from the system.”
In another study, Waade et al. used quantitative measurements and
visual assessments as ground truth to evaluate Volpara-derived positioning metrics [5]. They described their results in a paper entitled
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“Assessment of breast positioning criteria in
mammographic screening: Agreement between
artificial intelligence software and radiographers.” [5]. This work reported a range of
agreements from “slight” to “almost perfect”,
with the potential explanations for disagreements highlighting a need for standardized IQ
guidelines and definition.
The development of specific and robust
clinical IQ guidelines has been held back
by a lack of evidence to support the validity of IQ measures. In their recent paper,
Holen et al. describe their work to generate
important data on this aspect using Volpara
software “Visualization of the Nipple in Profile: Does It Really Affect Selected Outcomes in
Organized Mammographic Screening?” [6].
Their use of automated nipple identification enabled analysis of over 87,000 exams,
with the findings suggesting that, in their
screening programme the odds of recall or
the levels of screen-detected cancer are not
affected whether the nipple is imaged in
profile or not.
Until more evidence on the validity of

individual metrics is available, perhaps the
most important question is whether automated
analysis can correctly identify images with
image quality deficiencies that require corrections via repeat, i.e. technical repeats, and
in this way lead to improvement in screening
quality.
In this context, Dr. Brian Drohan presented
a paper “Association of Automated Breast
Positioning Assessment with Technical Repeats
and Recalls in the Nationalized UK Screening
Program,” at RSNA 2021. This work involved
the analysis of images in the UK-based OPTIMAM Mammography Image Database, which
was created specifically to provide a centralized annotated dataset for research [7]. Figure
2 illustrates the results of Dr Drohan’s study,
with image-level TruPGMI scoring on representative negative screening exams from OPTIMAM. These cases are categorized as being
“Accepted”, i.e. accepted without any need for
repeat; as “Technical Repeat (TP)”, i.e. that were
repeated on-site for example because of inadequate positioning; or as a “Technical recall
(TR)”, which involved the recall of the patient.

Among the technical repeats, in 86% of the
MLO views and 77% of the CC views the
image quality was scored as either Moderate or Inadequate. For technical recalls,
the percentages of Moderate or Inadequate
scores in the MLO view were similar at 85%,
whereas in the CC view, the proportion of
such Moderate or Inadequate scores was significantly higher at 97%, perhaps reflecting
a greater likelihood of substantial deficiencies in image quality among technical recall
cases in the light of the barriers involved in
recalling a patient for additional imaging.
The high performance of the AI-based automated systems in identifying deficiencies in
image quality in technical recalls suggests
that the application of IQ assessment right
at the gantry, such as by Volpara LiveTM Software, may help to lower the TR rate. Figure
3 shows an example of a TR case that could
have benefitted from automated quantitative evaluation.
AI-supported mammographic QA is no longer just a promise, but has been proven to
be a means of efficiently supplying robust
data to meet QA requirements, supporting
the professional development radiographers
through ongoing feedback, and also of providing performance evaluations that are the basis
of driving quality improvement in screening
programs.
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deficiency. Volpara TruPGMI rated the original RCC as Moderate (M) according to a short posterior nipple line
(PNL) and excessive nipple exaggeration (rotation). The repeated view was scored as Perfect (P), with the CC PNL
increased from 47 mm to 70 mm. Image from the OPTIMAM database [7], with use under license from Cancer
Research Technology.
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Eurostars grant for collaborative development
of AI solutions for breast CT
The Swiss company b-rayZ — a spin-off from
the University Hospital Zurich, Switzerland
and a pioneer in the application of artificial
intelligence (AI) technologies to the field of
breast imaging — and the German company AB-CT - Advanced Breast-CT, based in
Erlangen, Germany and specialists in breast
CT imaging, have announced that they will
be working together in a joint project which
has received funding under the Eureka
Eurostars R&D funding organization.

Dr. Cristina Rossi (Left Panel) is co-founder and CEO of the Swiss company
b-rayZ, who have developed the b-box system which provides a range of solutions for breast imaging procedures
Email: cristina.rossi@b-rayz.ch

Specifically, over the two-year period of
the recently approved project, the two Benjamin Kalender (Right Panel) is CEO of the German company AB-CT Advanced Breast - CT, producers of the nu:view spiral CT system for breast
breast health companies will be col- imaging.
laborating in the development of Email: benjamin.kalender@ab-ct.com
an artificial intelligence platform
designed for the automatic analysis of spiral breast CT datasets in terms of
image quality, glandular density, and the detection of suspicious or cancerous lesions.
Designed particularly for small and medium
sized enterprises (SMEs) and operated under
the responsibility of the Eureka organization,
Eurostars is the largest international funding
programme for SMEs wishing to collaborate on
R&D projects that create innovative products,
processes or ser vices for commercialization.
Under the Eurostars funding criteria, the consor-

tium of collaborating companies must be composed of at least two independent entities with
at least one of the companies from an EU or an
Horizon Europe Associated Country.
“We are thrilled to have received this recognition
from the Eurostars program,” said Dr. Cristina
Rossi, CEO of b-rayZ. “This project allows us to

Figure 1. Density classification as determined by spiral breast CT. Typical examples of images illustrating the density categories A- D.
((A). Fatty tisue; (B). Scattered areas of dense glandular and fibrous tissue; (C). Heterogeneous dense glandular tissue; (D). Very dense tissue.
Image adapted from Landsmann et al. Ref 4.
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combine two extraordinary technologies for the ultimate benefit of breast cancer patients and of healthcare specialists. We are looking forward to working
together with AB-CT.”
While it is well-established that the early detection of breast cancer by screening mammography can
reduce mortality in breast cancer, in practice many
women choose not to take part in screening programmes because of the discomfort or even substantial pain associated with breast compression, which
is an essential part of the classical mammography or
tomosynthesis examination. In contrast, dedicated
breast CT is a novel breast imaging modality that is
receiving increasing attention from the breast community (radiologists and women alike) and does
not involve breast compression, thereby providing
increased comfort levels for the woman during image
acquisition thus resulting in a higher compliance in
the screening programme [1].

patient to the carrying out of quality controls in real
time [4].
The objective of the collaboration between the two
companies is the incorporation of b-rayZ’s state-ofthe-art system with the spiral breast CT so as to create a unique set of powerfully synergistic technologies. Benjamin Kalender, CEO of AB-CT – Advanced
Breast-CT, said: “We are excited to be co-operating
actively with b-rayZ on this project. Our nu:view
breast CT system has already demonstrated considerable added value in a whole range of clinical applications, but the collaborative project with b-rayZ is
likely to result in a real game-changer for workflow
efficiency and overall patient care. We expect the new
combined modality to propel breast imaging to an
entirely new level.”
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Providing high resolution 3D datasets of the
breast, the nu:view breast CT system from AB-CT
is equipped with a photon-counting detector, allowing imaging of the breast with an average radiation
dose similar to digital mammography [2]. Breast
CT prevents the overlay of parenchyma, resulting in
images of very high diagnostic quality across breasts
of various densities [Figure 1]. Breast CT is the only
modality that has been shown to be able to detect
microcalcifications and soft-tissue lesions without
any patient discomfort caused by breast compression
[3].

4. Rossi C, Ciritsis AP & Boss A. AI in breast cancer diagnostics:
why we need standardized classification of breast density and image
quality in mammography. Diagnostic Imaging Europe. 2021, Oct, 16.
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The “b-box”system from b-rayZ incorporates cutting-edge AI software technology based on a strong
diagnostic imaging expertise and is designed to produce a personalized, flawless, and sustainable breast
cancer diagnostics service. The “b-box” itself is a
small medical device that can be easily installed in
the breast imaging suite and provides an ecosystem
of solutions which range from the establishment of
personalized diagnostic strategies for each individual
SPRING 2022
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P RO STATE IMAGING NEWS
Appropriate use criteria issued
for prostate-specific membrane
antigen pet imaging
Appropriate use criteria (AUC) for prostate-specific
membrane antigen (PSMA) PET imaging have recently been
drawn up by an international multidisciplinary panel of
expert healthcare providers and include a list of relevant
clinical scenarios, a systematic review of evidence in the
literature, and a systematic analysis of available evidence.
[Jadvar H et al Appropriate Use Criteria for Prostate-Specific
Membrane Antigen PET Imaging J Nucl Med. 2022; 63(1):
59-68. https://doi.org/10.2967/jnumed.121.263262]

PSMA-targeted imaging agents are radioactive tracers that
are used with PET scans to detect the presence of the PSMA
protein, which is overexpressed in prostate cancer, so allowing the entire body to be scanned for PSMA proteins and to
give a detailed depiction of the extent of the disease. “The
Food and Drug Administration recently approved two PSMA
PET agents—18F-DCFPyL and 68Ga-PSMA-11—for diagnostic imaging of patients with suspected or known prostate cancer.
With these approved imaging agents, plus more on the horizon,
the development of AUC was necessary to aid referring medical practitioners in appropriate use of PSMA PET imaging for
their patients,” said Dr. H Jadvar, of the Dept of radiology,
Universuity of Southern California, Los Angeles, USA and
lead author. The recent article describing the AUC includes
11 scenarios for patients with prostate cancer, ranging from
initial staging to biochemical recurrence to castration-resistant prostate cancer. Each scenario is scored as “appropriate,” “may be appropriate” or “rarely appropriate” based on
evidence and expert opinion regarding diagnostic accuracy,
as well as effects on clinical outcomes and clinical decision
making. Other factors affecting the AUC scores were potential harm, costs, availability, and patient preferences.
“The development and use of AUC documents for advanced
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diagnostic imaging services is an important process in providing patients with appropriate imaging care. These criteria
will be instrumental in improving patient outcomes and
reducing overall cost to the healthcare system,” noted Jadvar.
https://doi.org/10.2967/jnumed.121.263262

PSMA PET validates EAU classification system to determine risk
of prostate cancer recurrence.
New research has confirmed the accuracy of the novel
European Association of Urology (EAU) risk classification system that groups prostate cancer patients based on
their risk of recurrence [Ferdinandus J et al. PSMA PET
Validates Higher Rates of Metastatic Disease for European
Association of Urology Biochemical Recurrence Risk Groups:
An International Multicenter Study. J Nucl Med. 2022 ;
63(1):76-80. https://doi.org/10.2967/jnumed.121.262821.]
The diagnostic workup of prostate cancer has changed
rapidly over the past few years. Recently, the EAU introduced a clinical system separating patients with rising PSA
values after first-line therapy (prostate surgery or radiation)
into groups of those with high risk and those with low risk
for development of metastases. Shortly after this, the U.S.
Food and Drug Administration approved 68Ga-PSMA-11 as
the first PET drug to target the PSMA for men with prostate
cancer.
“Given the growing availability of PSMA-directed PET
imaging, our study sought to assess disease in patients based
on the EAU classifications while using PSMA PET to identify
subgroups of patients, such as those with undetectable, locoregional or distant metastatic disease,” said Dr. J Ferdinandus,
of the University Hospital in Essen, Germany.
The multicenter, international study analyzed PSMA PET
scans of nearly 2,000 patients with prostate cancer and rising
PSA levels. Patterns of disease spread on PSMA PET imaging were used to classify prostate cancer patients into both
low- and high-risk groups. High-risk groups were found to
have higher rates of metastatic disease on PSMA PET compared to low-risk groups. However, PSMA PET also found
metastatic disease in low-risk and no disease in high-risk
patients.
“Our study underscores the utility of the EAU risk groups to
determine risk of metastasis in biochemically recurrent prostate cancer. But not every high-risk patient has metastases and
not every low-risk patient has locoregional or no disease,” said
Dr Wolfgang Fendler, of the University Hospital in Essen.
He continued, “The ultimate aim of imaging is to provide the
right treatment for each patient. As evidenced in this research,
the accuracy of PSMA PET is essential to improve stratification and potentially outcomes both in low-risk and high-risk
settings.”
https://doi.org/10.2967/jnumed.121.262821.
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I ND US TRY NEWS
Philips expands its image-guided
therapy devices range through
acquisition of Vesper Medical
Philips announced recently that it has signed an agreement to acquire Vesper Medical Inc., a US-based medical technology company that develops minimally-invasive
peripheral vascular devices. Vesper Medical will further
expand Philips’ portfolio of diagnostic and therapeutic devices with an advanced venous stent portfolio for
the treatment of deep venous disease. The transaction is
expected to be completed in the first quarter of 2022.
Philips already has a leading peripheral vascular portfolio, consisting of: live 2D/3D interventional imaging
combined with intravascular ultrasound (IVUS) catheters
to provide the visualization and guidance essential for
the optimal diagnosis and treatment; peripheral atherectomy devices to remove blockages; and peripheral therapy
devices, including the Stellarex drug-coated balloon to
treat lesions, and the Tack implantable dissection repair
device that restores blood flow in small limb vessels, which
Philips added to its offering through the acquisition of
Intact Vascular in 2020. With this portfolio, Philips provides clinicians with a complete procedural solution for the
treatment of peripheral artery disease (PAD).
C omplementing
Philips’
strong
IVUS offering in
venous imaging,
Vesper Medical
will add a venous
stenting
solution to address
the root cause
of chronic deep
venous disease (DVD). The Vesper DUO Venous Stent
System consists of venous stents intended to treat deep
venous obstruction. Uniquely engineered to address the
multiple anatomical challenges of the deep venous system,
it provides physicians with a modular portfolio to customize therapy, restore venous flow, and resolve the painful
symptoms of deep venous disease for the broad range of
patients suffering from chronic venous insufficiency.
“The acquisition of Vesper Medical is another step in our
objective to innovate patient treatment with more sophisticated technology and expand our growth in the vascular
therapy space,” said Chris Landon, Senior Vice President
and General Manager Image Guided Therapy Devices at
Philips. “Leveraging our significant procedural expertise, we
see strong clinical synergies between Vesper Medical’s innovative stenting solution and our existing peripheral vascular
offering. This combined offering will help to better support
clinicians to decide, guide, treat and confirm during the procedure, thereby enhancing patient care.”
30
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Bruce Shook, President and CEO of Vesper Medical
said “I am proud that Philips will become the home for our
innovations and our people, joining forces to shape the future
of treating deep venous disease. I look forward to further
advance our next generation venous technology and bring
it to patients and clinicians globally, together with Philips.”
PHILIPS HEALTHCARE
AMSTERDAM THE NETHERLANDS
www.philips.com
VESPER MEDICAL
WAYNE, PA, USA
https://vespermedical.com/

Carestream continues drive to
improve image quality and
workflow with 45 patents
Carestream Health was awarded 45 new patents last year
for global advances in artificial intelligence (AI), digital
radiography (DR) workflow and detectors as well as other
healthcare imaging technology areas. Twenty-three of the
patents were awarded by the U.S. Patent and Trademark
Office, while an additional 22 patents were received in
European and Asian countries.
“Carestream continuously strives to deliver cutting-edge
technologies worldwide, and these patents demonstrate our
commitment to meet the evolving needs of providers and
patients alike,” said Eugene Shkurko, Intellectual Property
Counsel at Carestream. “Our research and development
teams are always focused on enabling better diagnoses and
enriching patient care with critical innovations such as lowering radiation dose without sacrificing our standards in
image quality, and optimizing provider workflow with AI.”
Patents earned
by Carestream’s
scientists
and
engineers in 2021
include:
• New medical image capture technologies with AI that help remove
undesired bony structures from X-ray images to increase
image clarity;
• Technology advances in image capture that automate
positioning of the X-ray source according to the exam
entered by the radiographer;
• A patent for X-ray detectors with stepped edges that
fit together so that the combined detectors can be used for
long-length imaging.
Carestream’s growing product portfolio includes 2D
and 3D digital medical imaging technology for general
radiology and specialty areas such as pediatrics and fluoroscopic surgical imaging, along with digital laser imagers
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that output medical images to film. These technologies fit
budget, workflow, safety and space requirements of imaging facilities worldwide.
CARESTREAM HEALTH
ROCHESTER, NY, USA
www.carestream.com.

Siemens Healthineers
invests €60 million in
newproduction location
Siemens Healthineers will invest about €60 million
through 2025 to expand and upgrade its location at Kemnath
in Bavaria, Germany. The project will also create up to 50 new
jobs. The investment will ensure that the strong demand for
medical technology products can continue to be met with no
impact on quality. Radiotherapy devices from Varian – linear accelerators – will also be manufactured at the location
in future, for which Siemens Healthineers will set up new
production lines as well as upgrading parts of the existing
factory. Facilities for in-house training at the Kemnath site
will be enhanced by the construction of a new workshop
and the installation of new software and equipment. In addition, the energy systems in all buildings at the site will be
upgraded. “Our traditional location in Kemnath will continue
to play a key role for our business in the future,” says Michael
Braunreuther, Head of the Kemnath location at Siemens

Healthineers. “That’s why we’ll continue to invest in this area
to support the future growth of the company and secure our
leading position on the market. Our long-term plans for the
future represent a clear commitment to the Kemnath location.”
The Kemnath plant in the Oberpfalz region was established
in 1962. It has grown since then from a purely contract-based
manufacturer to a Center of Competence for mechatronics that
covers large parts of the Siemens Healthineers product range.
The components developed and manufactured in Kemnath
include C-arms for angiography systems in addition to tables
for MRI units and components for analytical systems used
in lab diagnostics. Siemens Healthineers currently employs a
SPRING 2022
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workforce of more than 1,200 at the site. It also recently invested
€13 million in a new logistics facility that began operations in
January of this year. In addition to all this, Siemens Healthineers
will construct a new administration building at the location for
about 130 employees, encompassing the new training workshop and a new reception area. The building is planned to be
carbon neutral. To enable the future production at Kemnath
of radiotherapy devices from Varian, a completely new production line will be set up. Linear accelerators of this type are
used in hospitals for the targeted treatment of cancer and are
among the most technically innovative accelerator systems on
the market. Delivery of the first systems is expected by as early
as fall 2022. In addition to acquiring new processing machines,
the existing 3D printing Center of Competence at Kemnath
will be expanded to enable more printers to be installed. This
will enable individual metal or plastic components needed for
production to be manufactured right on-site.
Most of the new jobs created will be in the areas of
development and manufacturing.
SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
www.siemens-healthineers.com

Intelligent Ultrasound extends
new product agreement with GE
Healthcare
Based in Cardiff in the UK and Atlanta in the USA, the
Intelligent Ultrasound company develops artificial intelligencebased clinical image
analysis software tools
for the diagnostic medical ultrasound market The
company also produces
hi-fidelity virtual reality
simulators for the ultrasound training market.
Intelligent Ultrasound has recently announced that it has
signed an extension to its existing exclusive women’s healthcare
AI agreement with GE Healthcare. The extended agreement
will enable GE Healthcare to utilise Intelligent Ultrasound’s
ScanNav Assist AI software in a new segment of automated
ultrasound image analysis, The supplementary product line is
expected to support the growth of the Intelligent Ultrasound
Group’s royalty revenues in the longer term.
Stuart Gall, CEO of Intelligent Ultrasound Group, commented: “We are building an excellent partnership with GE
Healthcare, the world’s leading ultrasound company, and this
supplementary product extension to our existing agreement
reinforces why we are excited about the long-term growth
potential of our ‘classroom to clinic’ business.”
INTELLIGENT ULTRASOUND
CARDIFF UK & ATLANTA, GA USA
www.intelligentultrasound.com
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T EC H N O LOGY UPDATE
Extended Ultrasound Portfolio with
affordable Offline Analysis Solution

Canon Medical Systems Europe have introduced
UltraExtend NX, a cost-effective solution for efficient
yet affordable clinical case management and followup. The new system offers a complete offline workflow
from organizing, reviewing, and analyzing clinical data
to documenting and reporting results. The software
platform leverages Canon’s raw data architecture, which
allows users to streamline their workflow while freeing
up the ultrasound machine for time-consuming procedures.
Similar to the ultrasound device, the software enables
precise and reproducible cardiac quantification with
just a few clicks and offers robust tools for planning
complex processes such as Transcatheter Heart Valve
(THV) deployment or clipping procedures based on 3D
transesophageal echocardiogram (TEE) data.
“Organizing and managing clinical data can be challenging, especially when they are collected alongside the
daily routine,” said Frank Alsemgeest, European Director
of the Ultrasound Business Unit at Canon Medical
Systems Europe. He continued, “With UltraExtend NX,
we can provide clinicians with an affordable tool to efficiently aggregate study data—even when collected from
multiple sites.”
Compatible with the Aplio i- and a-series* ultrasound
systems, UltraExtend NX enables clinicians to work in a
variety of network situations. It can retrieve data directly
from an ultrasound machine or a local NAS and send
results to a department PACS.
CANON MEDICAL SYSTEMS EUROPE
ZOETERMEER, THE NETHERLANDS,
https://eu.medical.canon/

Angiography system with detectors
optimized for use in the cath lab
improves workflows in interventional
cardiology

Siemens Healthineers has expanded its cardiology portfolio with its latest innovation, the Artis icono
biplane, an angiography system with detectors optimized
in size for integrated use in the cath lab. The system
offers new features for diagnosing and treating cardiac
arrhythmia, coronary heart disease, and structural heart
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disease. These features simplify clinical workflows and
provide excellent image quality at a low radiation dose.
For complex cardiovascular diseases and their interventional treatment, Artis icono biplane allows for simple
positioning of the C-arm – particularly for displaying
images at steep angulations. In addition, images can be
acquired simultaneously from different angles. This not
only helps to save time but also has the possibility of
being able to use a lower administered dose of contrast
agent. The Artis icono biplane provides a unique type
of X-ray exposure regulation that considers contrastto-noise ratios to maintain the same high level of image
quality, regardless of patient size and angulation. The
result is excellent image quality at a low radiation dose
both for physicians and patients.
Treatment of patients with cardiac arrhythmia
requires electromapping of the heart to help the electrophysiologist identify the source of the arrhythmia

and treat it through an ablation. Artis icono biplane is
compatible with mapping systems of other manufacturers, resulting in artifact-free images and the possibility to further reduce radiation exposure. Mapping
systems typically use an electromagnetic field used for
navigation, which usually leads to image artifacts on the
angiography image. Instead of a clear map of the heart,
images are then overlaid with stripes. Artis icono biplane
provides system measures that may be able to reduce
these image artifacts and allow for clear visualization of
the devices being used, such as diagnostic catheters or
ablation catheters.
For coronary heart diseases, an integrated quantification feature of the Artis icono biplane system eliminates
the need for a preliminary examination with a pressure wire to determine the relevance of the stenosis
and subsequently, whether a stent should be placed or
not. Thanks to the new feature “angio-derived vFFR”
(Fractional Flow Reserve), only two images are needed
to provide three-dimensional visualization of the
affected vessel and to obtain the necessary information
to support the clinical decision. The angio-derived vFFR
image-guided method avoids some of the disadvantages
of the pressure-wire approach. These include the fact
that even though the use of a pressure wire is nowadays a
relatively routine intervention, patients are always still at
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risk of vascular injury. Furthermore, the medication needed
for the procedure can not only make patients feel unwell but
also needs some time to induce the cardiac stress needed for
the pressure wire examination.
For interventions in patients with structural heart disease,
e.g. transcatheter aortic valve implantation (TAVI), closure
of the left atrial appendage (LAA closure), or transcatheter
mitral valve implantation (TMViV), Artis icono biplane provides the option of performing fusion imaging for example
where angiography images can be overlaid with live ultrasound images .These fused images help to ensure effective
communication between the interventional cardiologists and
the ecocardiographer.
“Lack of time and cost pressure also affect the field of
cardiology. With Artis icono biplane we are taking these two
ongoing trends into account to provide our customers with a
feature-rich system for performing minimally invasive interventions that facilitates individual workflows and improves
image quality in accordance with the ALARA principle,” said
Doris Pommi, Head of Cardiovascular Solutions at Siemens
Healthineers.

and management of chronic coronary syndromes, along
with other non-invasive diagnostic tests, such as stress
SPECT MPI. Rapiscan can be used across a broad spectrum
of patients as it does not require weight and age-based
modifications or an infusion pump. Dr Gianluca Pontone,
Director of Cardiovascular Imaging Department, Monzino
Cardiology Center at University of Milan said: “Our experience with Rapiscan in stress MR was very positive. We found
it easy to use and very effective in helping to speed up the entire
examination which was a key factor for us as was the high level
of tolerance amongst patients.”
Dr Mark Hibberd, Chief Medical Officer at GE Healthcare
Pharmaceutical Diagnostics, said: “Market authorisation of
the additional imaging modalities for Rapiscan could make it
easier for more patients, who are unable to exercise, to have
this stress test and aid radiologists and cardiologists in making
assessments.”
GE HEALTHCARE
CHALFONT ST GILES, UK
https://www.ge.com/

SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
https://www.siemens-healthineers.com/

Expanded Cybersecurity Services for
healthcare providers

New Agent Approved for Stress Cardiac MRI

GE Healthcare has received approval from the European
Medicines Agency (EMA) for additional imaging modalities for its stress agent Rapiscan (Regadenoson). Already an
established pharmacological stress agent in SPECT MPI for
adult patients, Rapiscan is now approved for use MRI as well
as CT and Positron PET.

Rapiscan is used to aid the diagnosis of coronary artery
disease (CAD) and simulates the effects of exercise on the
hearts of adult patients who are unable to exercise. The
approval for additional imaging modalities will enable
Rapiscan to be used with an MR contrast agent in stress
CMR to assess the function and blood flow of the heart,
enabling radiologists/cardiologists to perform a single stress/
rest/MRI protocol.
Stress CMR has shown high diagnostic performance
(sensitivity and specificity of 90% and above) compared
to the gold standard invasive imaging for coronary artery
disease and its use has been recommended in the 2019
European Society of Cardiology guidelines for the diagnosis
SPRING 2022
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With the introduction of their Secure Remote Access
Management Service, Philips have introduced an expansion
of their medical device cybersecurity services portfolio.
Philips Cybersecurity services are already able to be customized to individual requirements and cover critical areas
such as security maturity assessment, regulatory compliance,
periodic patching, legacy system protection and upgrade,
24/7 asset monitoring, security threat assessment and tracking, response and recovery procedures, and access authentication and audit logging.
The new system leverages the broad set of security capabilities enabled by the integration of Philips’ SecureLink’s
critical access management and governance technology with
Philips Remote Services’ secure connectivity framework for
technical and clinical support. The services provide benefits
for healthcare providers which include increased uptime,
clinical performance, and advanced security to help protect
access to their clinical solutions and medical devices.

Remote Services.
These have become an essential component of the digital
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transformation of healthcare. Philips’ portfolio of remote
services is utilized to monitor key performance parameters
for many clinical systems and devices on a continuous basis
and alert customers of potential issues and rectify them,
often remotely, before they result in system or device failures
that interrupt patient care. During the COVID-19 pandemic,
they played an important role in helping to keep hospitals
operational at a time when on-site maintenance was logistically difficult. Applying artificial intelligence (AI) and predictive analytics to the acquired data, they are also important
to support the goals of zero system downtime, increased
efficiency, and seamless uninterrupted workflows.
Secure access to combat increasing cyber threats in
healthcare
By integrating with SecureLink’s vendor privileged access
management and governance capabilities, the Philips Remote
Services portfolio now provides additional capabilities, offering a uniform level of security, visibility, traceability, and audit
capability needed for critical access management and data
security. SecureLink’s solutions allow customers to manage
privileged access sessions with rich audit logging, limiting
access to relevant devices and systems and granting only ‘need
to know’ permissions required to monitor or maintain them.
“SecureLink is the industry leader in critical access management, empowering organizations to secure access to their
most valuable assets, including networks, systems, and data.
By partnering with Philips we are extending the web of security offered by our critical access management technology
across their customer base and the healthcare ecosystem at
large,” said Joel Burleson Davis, Chief Technology Officer
of SecureLink. “With cybercrime in healthcare at an all-time
high, partnerships like that between SecureLink and Philips are
essential to protecting healthcare systems, data and patients
from today’s increasingly sophisticated cyber threats.”
Security by design
The Philips Cybersecurity Services portfolio comprises
an end-to-end suite of technologies and services to safeguard
customers’ medical systems, devices, and related software
regardless of vendor, helping empower the digital transformation in healthcare. The company’s approach to cybersecurity is
characterized not just by end-to-end ‘Security by Design’ principles that focus on security during product design, development, testing, and deployment but also to in-use performance
monitoring, system updates, and incident response management. Philips also contributes to the development of national
and international cybersecurity standards for medical devices,
and its Cybersecurity Services portfolio aligns with global
cybersecurity best practices and standards.
PHILIPS HEALTHCARE
AMSTERDAM , THE NETHERLANDS
www.philips.com

AI software for
breathing tube placement

The health tech firm Qure.ai has announced that it has
gained 510(k) clearance from the FDA for an artificial intelligence (AI) algorithm called qXR-BT, that is designed to
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assist clinicians in
assessing Breathing
Tube (BT) placements. Using chest
X-rays, the algorithm assists clinicians responsible for
intubated patients
in locating the BT
placement and automating
measurements. The software
is the first of its kind
to automate the
manual measurement process for both endotracheal and tracheostomy tubes.
Verification of endotracheal tube (ETT) placement is
imperative for the oxygenation, ventilation, and airway protection of the patient. Despite the fact that ETT placement
is a routine procedure carried out daily in hospitals, the frequency of incorrect ET tube placement has been noted to be
up to 25%. According to the Society of Airways Management,
mistakes during the intubation process threaten the lives of
121,000 hospital ICU patients annually in the United States
alone. Even if an expert clinical team carries out the insertion and the securing of the tube after the initial placement,
ETT migration is an inevitable consequence of coughing,
suctioning, transport, and patient movement.
Qure’s qXT-BT algorithm analyzes the tube position,
automates measurement and gives the physician a report
on the tube’s positional accuracy in less than a minute. This
enables clinicians to rapidly identify if the tube is properly
positioned or whether extra attention is required. The algorithm is vendor agnostic and is designed to work on both
portable and stationary X-ray machines.
Dr. Mannudeep Kalra, attending thoracic radiologist,
Massachusetts General Hospital and Professor of Radiology,
Harvard Medical School, who was involved in a research collaboration evaluating the technology said, “Daily monitoring
of tubes is critical for all intubated inpatients, but is sometimes
an arduous task on the portable exam with either the carina
obscured or the tip not visible. An accurate AI solution could
be a valuable aid for reporting on these chest X-rays- especially
with the measurement.”
“We are pleased to have received FDA clearance for qXRBT. In the last two years, we have seen the need to decrease
processing times and solve workflow delays,” said Prashant
Warier, CEO and Founder, Qure.ai. “Especially in the wake of
the COVID-19 pandemic and the need for mechanical ventilation in affected patients, the need for prompt assistance to an
overburdened healthcare workforce is paramount,” he added.
qXR-BT is expected to become a standard feature of any
critical care framework, giving residents and junior clinicians more confidence in reliably measuring breathing tube
placement in intubated patients.
QURE AI,
MUMBAI, INDIA
www.qure.ai
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