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Post COVID analyses — telehealth and teleradiology

N

ow that it appears that the
end of the COVID-19 tunnel seems to be in sight, the
number of retrospective studies analysing just how health-care services
dealt with the pandemic and what
lessons should be drawn is growing
exponentially. It is already clear that
one important consequence of the
pandemic has been that in general
the potential of telehealth— broadly
defined as the use of telecommunications to enable remote visits with an
appropriate health-care professional—for improving access to healthcare has been given a probably irreversible boost during the COVID-19
pandemic, when of course face-toface visits were difficult, if not almost
impossible. The shift to telehealth
in the United States during the pandemic was particularly dramatic.
Whereas in January 2020, fewer than
1% of primary care visits in Medicare
occurred virtually, nearly half did by
April of the same year. According
to a market report (HIMSS), there
were ten times more telehealth visits in the USA in March 2021 than
in March 2020,. Telehealth has also
taken off in Europe with particularly
high growth in countries such as the
UK, Germany, France and Norway.
Thus, as described in a recent
report from HIMSS’ Healthcare IT
news, although European health systems have faced the most challenging public health threat they have
ever experienced, the promising side
effects have undoubtedly been the
positive disruptions catalysed by digital health. During the time of crisis,
digital health has stepped in to provide expedient health care services
that offer effectiveness, safety and
even humanity for patients suffering
from chronic conditions or who need
immediate health care. In recognition
of this, the European Commission
recently proposed the EU4Health
programme as part of a COVID-19
recovery response programme. The
initiative aims to raise €5.1 billion for
the digital transformation of the EU
health sector and ensure preparedness for future cross border health
threats.
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Most importantly, and paradoxically, digital health models that were once
criticised for dehumanising care have
played an invaluable role in connecting
clinicians and patients across Europe.
As this area evolves, the European
Commission’s Communication on
Digital Transformation of Health and
Care aims to continue gaining support and momentum in empowering
citizens and building a healthier society through the greater use of digital products in the sector. Of course
telehealth covers a broad spectrum of
healthcare disciplines including that
of tele-radiology, which has had its
own roller coaster role throughout the
COVID-19 pandemic. At the onset of
the pandemic, the use of imaging, specifically chest radiography (CXR) and
chest computed tomography (CT), had
a significant role, primarily as diagnostic and screening tools for COVID19, principally because the reliability
and availability of RT-PCR assays was
not yet established. However as testing
kits became more widely available abd
dependable, the role of imaging as a
primary diagnostic and screening tool
for COVID-19 became secondary to
RT-PCR. However, the continuing key
role of imaging and in particular teleradiology in the COVID pandemic can
be seen from the recent results of a
French study (Crombé et al. Emergency
teleradiological activity is an epidemiological estimator and predictor of
the covid-19 pandemic in mainland
France Insights Imaging 2021; 12: 103
doi. 10.1186/s13244-021-01040-3).
The study showed that in fact teleradiological activity in emergency centres is correlated with the number of
hospitalisations due to COVID-19 at a
nationwide scale in mainland France,
to the extent that the authors propose
that monitoring teleradiological activity in emergency centres could serve
as an epidemiological marker and
improve the detection of any COVID19 resurgence or as predictor of the
evolution of the pandemic. If ever an
indication were needed of the importance of teleradiology then surely the
fact that the intensity of teleradiological activity can be used as an epidemiological marker of future pandemics
provides the proof.
3
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A recently published study was designed to quantify the clinical and cost impact of FFRCT
- guided care in the real-world setting of the UK National Health Service (NHS).
It was found that FFRCT - guided care has the potential to rationalize patient
management, accelerate diagnostic pathways, and, depending on the severity of
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I MA GI N G NEWS
CT offers window into
recovery for
concussion patients

A recent study has shown that CT
scans of patients with concussion provide critical information about their
risk for long-term impairment and
potential to make a complete recovery
— findings that underscore the need
for physician follow-up (Yuh EL et al.
Pathological Computed Tomography
Features Associated With Adverse
Outcomes After Mild Traumatic Brain
Injury A TRACK-TBI Study With
External Validation in CENTER-TBI
JAMA Neurol. 2021;78(9):1137-1148.
doi:10.1001/jamaneurol.2021.2120).

In the study researchers looked at the
CT scans of 1,935 patients, ages 17
and over, whose neurological exams
met criteria for concussion, or mild
traumatic brain injury (TBI), at hospitals throughout the USA. The participants were enrolled by the brain injury
research initiative TRACK-TBI.
While links between CT imaging features and outcome have already been
established in moderate and severe
TBI, the researchers believe this is the
first time the link has been identified in
patients with concussion. “Radiologists
who routinely read trauma scans know
intuitively that patterns of intracranial
injury on CT are not random,” said first
author, Dr. Esther Yuh,
“Although concussions are referred to as
mild traumatic brain injuries, there is
nothing mild about some concussions,”
said senior author Dr. Geoffrey Manley,
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“We need to view concussion not as an
event but as a disease requiring physician follow-up after a patient is discharged from the hospital.”
The most common patterns of injury,
affecting more than half of CT-positive
patients, were combinations of subarachnoid hemorrhage (SAH), subdural hematoma (SDH), and/or contusion,
which may be caused by injuries such
as falls from standing. Approximately
7 percent had intraventricular hemorrhage (IVH) or petechial hemorrhage,
caused by rotation of the head, occurring in some sporting, scooter and
automobile accidents; and 5 percent
were found to have epidural hematoma
(EDH) often seen in sports injuries.
The patients were assessed at two
weeks, and at three-, six- and 12 months
following injury. The researchers found
that patients in the SAH/SDH/contusion group failed to make a complete
recovery at 12 months post-injury and
had impairments across the outcome
spectrum, from mild to more severe.
Patients in the IVH/petechial hemorrhage group tended toward more severe
impairments, in the lower-moderate
disability range, a level that potentially affects multiple areas of function,
such as employment, social and leisure
activities, up to 12 months post-injury.
Patients with the EDH phenotype fared
significantly better and demonstrated
complete recovery by their six-month
assessment.
Results of the study were validated by
CENTER-TBI, a parallel brain injury
research group that had enrolled 2,594
participants at European trauma centers. “The confirmation of the findings
in an independent cohort confirms the
fidelity of our results,” said Manley.
The researchers noted that even among
concussion patients who had a positive CT scan, just 39 percent receive
follow-up care, including simple interventions like providing educational
material at discharge. Follow-up should
be routine for all concussion patients
including those without abnormal CT
features, who would have milder symptoms and more complete recoveries. In
addition to challenging the belief that
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CT features in concussion are not relevant, the researchers are also challenging the idea that concussion is “what
the patient brings to the injury,” said
Manley. “In moderate and severe TBI,
it is anecdotally taught that outcome is
determined by ‘what the injury brings to
the patient,’ while concussion is determined by baseline characteristics like
age, sex and years of education. While
the study confirms the importance of
these characteristics, we show that in
some concussion cases, poor outcomes
are also attributed to ‘what the injury
brings to the patient.’
doi:10.1001/jamaneurol.2021.2120)

Expert guidelines
published for lung
cancer screening
The American College of Chest
Physicians recently released a new clinical guideline for lung cancer screening
(Mazzone PJ et al. Screening for Lung
Cancer: CHEST Guideline and Expert
Panel Report Chest 2021;13;S00123692(21)01307-6. doi: 10.1016/j.
chest.2021.06.063)

The guideline contains 16 evidencebased recommendations and an update
of the evidence base for the benefits,
harms, and implementation of lowdose chest computed tomography (CT)
screening.
Lung cancer is by far the leading
cause of cancer death among both men
and women, making up almost 25%
of all cancer deaths. Evidence suggests that low-dose CT screening for
lung cancer can reduce cancer-related
deaths in the group that is screened.
The new guidelines provide recommendations on the selection of screeneligible individuals, the quality of

5
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imaging and image interpretation, the management of
screen detected findings and the effectiveness of smoking
cessation interventions.
“The goal of these guidelines is to assist stakeholders with
the development of high-quality screening programs and
arm clinical providers with the information necessary to
engage at-risk individuals in order to increase the number of
screenings,” says lead author Dr. Peter Mazzone, “Outlined
in the recommendations is who should be screened and
what that screening process should look like from the clinical side. For an individual patient, these guidelines highlight
the importance of education to foster informed, value-based
decisions about whether to be screened.”
Of the 16 recommendations, the guidelines presented
in the report include the following:
• For asymptomatic individuals aged 50 to 80 who have
smoked 20 pack years or more and either continue to
smoke or have quit within the past 15 years, it is recommended that annual screening with low-dose CT should
be offered.
• It is suggested that low-dose CT screening programs
develop strategies to maximize compliance with annual
screening exams and evaluation of screen detected findings.
• For individuals who currently smoke and are undergoing low-dose CT screening, it is recommend that
screening programs provide evidence-based tobacco cessation treatment.
doi: 10.1016/j.chest.2021.06.063

MRI can cut overdiagnoses in
prostate-cancer screening by half

Most countries have not introduced nationwide prostatecancer screening, as current methods result in overdiagnoses
and excessive and unnecessary biopsies. A new study by
researchers at the Karolinska Institutet in Sweden, (Eklund,
M et al.& the STHLM3 consortium. MRI-targeted or standard biopsy in prostate cancer screening”, N Engl J Med. 2021;

385(10):908-920. doi: 10.1056/NEJMoa2100852.), indicates
that screening by MRI and targeted biopsies could potentially
cut overdiagnoses by half.
STHLM3MRI is a randomized study conducted between
2018 and 2021 with participants from Stockholm County, in
6
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Sweden and included 12,750 men. The participants first provided a blood sample for Prostate Specific Antigen (PSA) analysis, as well as analysis by the new Stockholm3 test, developed
by researchers at Karolinska Institutet. Men whose tests showed
elevated levels were then randomly selected for traditional
biopsies or MRI. In the MRI group, biopsies were conducted
strictly on suspected tumors identified by MRI. The study
proceeded thereafter by investigating how the Stockholm3 test
could be combined with MRI to further improve the method
for prostate-cancer screening.
“Our results from this large, randomized study show that
modern methods for prostate cancer screening maintain the benefits of screening, while decreasing the harms substantially. This
addresses the greatest barrier to the introduction of nationwide
screening,” explains Dr Tobias Nordström, who is in charge of
the STHLM3MRI study.
Every year, approximately 1,4 million men are diagnosed
with prostate cancer and 375,000 men die from the disease.
Previous studies have shown that organized screening can result
in earlier detection and thereby reduce the risk of prostatecancer deaths. Current screening methods — monitoring PSA
combined with traditional biopsies — result in unnecessary
biopsies, and the detection of numerous minor low-risk tumors.
Consequently, no country in Europe (except Lithuania) has
chosen to introduce a nationwide prostate-cancer screening
programme, as the benefits do not exceed the disadvantages.
“Refined screening methods are required to reduce overdiagnosis
and overtreatment of low-risk tumors, and prevent unnecessary biopsies and biopsy-related side-effects,” explained Dr Martin Eklund,
who has with joint responsibility for the STHLM3MRI study.
The results of the STHLM3MRI study indicate that
overdiagnoses can be halved by substituting traditional
prostate biopsies with magnetic resonance imaging (MRI)
and targeted biopsies. The number of unnecessary biopsies
and the identification of minor low-risk tumors is reduced,
while the new method can detect just as many clinically
significant tumors.
The study proceeded thereafter by investigating how the
Stockholm3 test could be combined with MRI to further
improve the method for prostate-cancer screening.
“We will soon present the second of the two main reports from
the STHLM3MRI trial where we assess the role of a novel blood
test as adjunct to MRI in prostate cancer screening. The future
of prostate cancer diagnostics probably includes both improved
blood tests and MRI. Nationwide screening for breast and cervical cancer among women has been available in the Western
world for some time. We are finally able to show that men can
also reduce their risk of malignant cancer through nationwide
prostate-cancer screening that utilizes modern methods,” Tobias
Nordström concludes.
Professor Hendrik Van Poppel, Adjunct Secretary
General of the European Association of Urology (EAU) said:
“It is exciting to see breakthroughs such as this in the field
of early detection of prostate cancer. An innovation such as
STHLM3MRI makes an even more compelling case for the
European Commission to ensure a risk stratified approach to
early detection of prostate cancer is adopted across the whole
of Europe. The EAU is working hard to ensure that early detection of prostate cancer is addressed in the implementation of
Europe’s Beating Cancer Plan in order to reduce mortality of
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Europe’s most common male cancer while also dealing with the
challenges of overdiagnosis and overtreatment. We are really
looking forward to seeing how STHLM3MRI can continue to
contribute to this aim”.
doi: 10.1056/NEJMoa2100852

Questioning the need to warm
iodinated CT contrast media to
body temperature
Although extrinsically warming iodinated CT contrast
media to body temperature can reduce viscosity and injection pressures, clinical data describing the effect of this
practice on adverse events are both limited and conflicting.
A recent study suggested that the resources required
to warm the low osmolality iodinated contrast agent
Omnipaque (or iohexol 350) to body temperature before
injection for CT may not be warranted, given the lack of
observed practical benefit (Basharat N F, et al Effect of
Extrinsic Warming of Low-Osmolality CT Contrast Media
(Iohexol 350) on Extravasations and Patient Reaction
Rates: A Retrospective Study. AJR Am J Roentgenol. 2021.
doi: 10.2214/AJR.21.26256.)
First author Dr. N. Basharat said “The data suggest that
maintaining iohexol 350 at room temperature is non-inferior
to warming the agent to body temperature before injection,”
Basharat
and
team’s
retrospective study compared
adult patients who
received CT examinations using the low
osmolality contrast
media agent iohexol
350
(Omnipaque)
that had either been
warmed to body temperature or maintained at room temperature.
Among
3,939
patients (2 115 men,
1 824 women; median
age, 48.0 years) who
underwent CT using iohexol 350 pre-warmed to body
temperature, the adverse reaction rate was 0.28%—not
significantly different (p=.69) from the reaction rate of
0.43% among 3,933 patients (1,992 men, 1,941 women;
median age, 48.6 years) who received iohexol 350 maintained at room temperature. Furthermore, the difference
in the risk of adverse events in the body temperature
group compared to the room temperature group was
below the non-inferiority margin of 0.6%.
Acknowledging that their results do not include the
impact of extrinsic warming on other endpoints (e.g.,
image quality, patient comfort, etc.), “our findings question the utility of pre-warming contrast media, which can
be a resource-intensive process,” the authors maintained.
doi: 10.2214/AJR.21.26256.
OCTOBER 2021
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Study finds mobile stroke units
are beneficial

Mobile stroke units (MSUs) are ambulances equipped
with a CT scanner and experienced personnel which
together may enable faster treatment with tissue plasminogen activator (t-PA) than standard management by
emergency medical services (EMS). Whether and how
much MSUs actually alter outcomes has not been extensively studied.
Now, an observational, prospective, multicenter, alternating-week trial, has been carried out to assess outcomes from MSU or EMS management within 4.5 hours
after onset of acute stroke symptoms (Grotta JC et al.
Prospective, Multicenter, Controlled Trial of Mobile Stroke
Units N Engl J Med, 2021; 385(11): 971-981. doi: 10.1056/
NEJMoa2103879). The primary outcome was the score on
a utility-weighted modified Rankin scale (range, 0 to 1,
with higher scores indicating better outcomes according
to a patient value system). The main analysis involved
dichotomized scores on this utility-weighted modified
Rankin scale (≥0.91 or <0.91, approximating scores on
the modified Rankin scale of ≤1 or >1) at 90 days in
patients eligible for t-PA.

The study enrolled 1515 patients, of whom 1047 were
eligible to receive t-PA; 617 received care by MSU and
430 by EMS. The median time from onset of stroke to
administration of t-PA was 72 minutes in the MSU group
and 108 minutes in the EMS group. Of patients eligible
for t-PA, 97.1% in the MSU group received t-PA, as compared with 79.5% in the EMS group. The mean score on
the utility-weighted modified Rankin scale at 90 days in
patients eligible for t-PA was 0.72 in the MSU group and
0.66 in the EMS group (P<0.001). Among the patients eligible for t-PA, 55.0% in the MSU group and 44.4% in the
EMS group had a score of 0 or 1 on the modified Rankin
scale at 90 days. Among all enrolled patients, the mean
score on the utility-weighted modified Rankin scale at
discharge was 0.57 in the MSU group and 0.51 in the EMS
group (P<0.001). Secondary clinical outcomes generally
favored MSUs.
The researchers concluded that in patients with acute
stroke and who were eligible for t-PA, utility-weighted disability outcomes at 90 days were better with MSUs than with
EMS.
doi: 10.1056/NEJMoa2103879
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The clinical impact and cost of
CT coronary angiography with
CT coronary angiography-derived
fractional flow reserve (FFRCT)

By Dr John Graby, Dr Benjamin J Hudson, Dr Jonathan CL Rodrigues

This article summarizes the results of a
recently published study [1] whose aim
was to quantify the clinical and cost
impact of FFRCT - guided care in the realworld setting of the UK National Health
Service (NHS). It was found that FFRCT guided care has the potential to rationalise
patient management, accelerate diagnostic
pathways, and, depending on the severity
of stenosis modelled, may be cost-effective.
Following the introduction of the UK National Institute for
Health and Care Excellence (NICE) Clinical Guideline 95 in
2016 for “chest pain of recent onset: assessment and diagnosis” [2],
CT coronary angiography (CTCA) has become the cornerstone
for the assessment of potential coronary artery disease (CAD).
CTCA provides an excellent anatomical test for the presence
or absence of CAD and streamlines the clinical pathway.
CTCA was thus made the first-line investigation for any
patient without known CAD who has typical or atypical
angina, or non-anginal chest pain with ECG changes suggestive of underlying ischemic heart disease.
Further, the SCOT-HEART study demonstrated that a
CTCA guided pathway in the assessment of stable CAD leads
to a significantly lower rate of coronary heart disease death
or non-fatal myocardial infarction (MI) when compared to
standard care [3].
The Authors
Dr John Graby
Rodrigues 2,3

, Dr Benjamin J Hudson

1,2

3

& Dr Jonathan CL

1. Department of Cardiology, Royal United Hospitals Bath NHS
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3. Department of Radiology, Royal United Hospitals Bath NHS
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Corresponding Author
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However, functional severity rather than degree of atherosclerotic narrowing (i.e. stenosis) has been shown to be a more
important prognostic factor in patients with documented
CAD undergoing coronary revascularisation. Thus, decisionmaking regarding intervention on CAD progressed from an
anatomical assessment of stenosis severity to the functional
significance of a lesion, defined by the degree of associated
myocardial ischemia [4]. The reference-standard assessment
for this is considered a pressure wire study at invasive coronary angiography (ICA). This uses fractional flow reserve
(FFR), or more recently a technique called instantaneous
wave-free ratio (iFR), to assesses the change in the ratio of
flow across a stenosis relative to if the diseased artery were
normal [5]. Thus this enables an assessment of the extent to
which maximal myocardial blood flow is limited by the presence of an epicardial stenosis. The combination of a highly
accurate anatomical assessment, to diagnose the presence of
CAD, and precise functional information, to assess its impact
on myocardial ischemia, has become crucial to tailoring the
treatment of patients with CAD in current practice. However,
the need for this to be completed invasively exposes patients
to potential risk associated with ICA and direct instrumentation of the coronary arteries.
CTCA derived fractional flow reserve (FFRCT) has evolved as
a non-invasive means of assessing the functional significance
of CAD without the requirements of a second test, be that a
functional cardiac imaging test such as stress cardiac magnetic
resonance imaging, or invasive coronary angiography with
pressure wire assessment. FFRCT uses a non-invasive postprocessing technique based on computational fluid dynamics
that can be applied to a standard CTCA dataset to estimate a
pressure drop across an epicardial stenosis; there is good correlation with invasive FFR [6, 7].
In the Assessing Diagnostic Value of non-invasive FFRCT in
Coronary Care (ADVANCE) registry study, the impact of
FFRCT guided care was evaluated across a variety of healthcare
settings, geographical regions and patient populations. Treatment guided by CTCA combined with FFRCT led to a change
in treatment recommendation in 67% of patients (vs CTCA
only), was associated with a lower rate of non-obstructive
CAD at invasive angiography, and identified subjects at low
risk of adverse events through 90 days [8]. In addition, the
1-year outcomes of the ADVANCE registry confirmed a trend
toward lower major adverse cardiovascular events (MACE)
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Figure 1. Examples of HeartFlow FFRCT modelling of stenoses as assessed against CAD-RADS [12] anatomical assessment: (a) Non-calcific LAD disease causing 25-49% stenosis; (b)
Non-calcific LAD disease causing 50-69% stenosis; (c) Non-calcific LAD disease causing >70% stenosis; (d) Calcific RCA disease causing 25-49% stenosis; (e) Calcific LAD disease

causing 50-69% stenosis; (f) Calcific LAD disease causing >70% stenosis. Image from Graby et al., Clin Radiol. [1]

and significantly lower cardiovascular
death or MI in patients with a “negative”
FFRCT compared with patients with abnormal FFRCT values [9].
In 2017, NICE medical technologies guidance 32 (MTG32) concluded that, based
on the evidence at the time and assuming access to appropriate CTCA facilities (a 64-slice or above scanner), use of
FFRCT may lead to a cost savings of £214
per patient [10]. It estimated this would
save NHS England at least £9.1 million by
2022 via a reduction in invasive investigation and treatment. The MTG32 economic
model was, however, based on a hypothetical population with suspected CAD who
were allocated to either the previous NICE
guideline, which advocated functional
imaging and invasive coronary angiography depending on the pre-test probability
of CAD, or a revised pathway that included
FFRCT provided by HeartFlow (Redwood
City, CA, USA). The cost of FFRCT was
based on both the company’s original list
price, — which has since changed — and
outdated hospital resource group (HRG)
tariffs. In addition, MTG32 was updated by
NICE in April 2021, in which the same economic model was repeated against current
tariffs and reported an increased per patient
saving of £391. This update also reported
an absence of any published economic
OCTOBER 2021

studies that include the incorporation of
HeartFlow into the NICE CG95 pathway
[11]. To address this, our study aimed to
assess the clinical and cost impact of the
addition of FFRCT to CTCA guided care
in an NHS district general hospital setting.
METHODS

Study design

We performed a single-centre study tracking the impact of FFRCT with CTCA vs
CTCA only on the hypothetical planned
management for real-world clinical cases,
as decided by a Heart Team multi-disciplinary team (MDT) meeting which
included at least one interventional cardiologist and a cardiothoracic radiologist.
All patients had undergone routine CTCA
for assessment of CAD deemed clinically
indicated by the referring consultant cardiologist, and had ≥1 stenosis of ≥25%
(reported as per the Coronary Artery Disease Reporting and Data System (CADRADS) [12] in at least one epicardial
coronary artery. The majority of patients
were investigated for new onset chest pain.
However, reflecting real-world practice, a
cohort of patients included other clinically
appropriate indications, e.g. assessment of
left ventricular impairment. Example cases
of FFRCT analysis are given in Figure 1.
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The clinical data and anatomical results
from the CTCA (only) branch were presented and a hypothetical consensus management plan documented on a per-patient
basis, with the clinicians blind to the FFRCT
result. Management plan options included:
(1) optimal medical therapy (OMT) only;
(2) OMT and additional functional
imaging;
(3) OMT and invasive angiography: diagnostic catheter only, catheter ± proceed,
catheter ± invasive physiological assessment or catheter + PCI,
(4) OMT and CABG.
The MDT was then unblinded to the FFRCT
result and any change to hypothetical consensus MDT management plan was documented and quantified. Current Trust waiting times were used to gauge the impact
on time from referral to diagnostic certainty
regarding CAD management, and both
MACE 90-days post-CTCA and actual management plan implemented were recorded.
Economic Analysis

This included a per patient mean diagnostic pathway cost to reach CAD management certainty, and was calculated using
costings matched to those used in MTG32
against annual HRG tariffs from 2014/15
through to 2020/21. Measurements
were based on the pre- vs post-FFRCT
9
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Figure 2. The impact of FFR CT on consensus clinical management and actual management vs CTCA only (OMT: optimal medical therapy; ICA: invasive coronary
angiogram; diagnostic: ± proceed or ± pressure wire assessment; interventional: PCI; Ix: investigation; DNA: did not attend). Image from Graby et al., Clin Radiol. [1]

unblinding consensus MDT management
plan and were taken up to the point of
diagnostic certainty regarding the management of CAD. The costs and clinical
impact associated with the use of different epicardial stenosis grading thresholds
(relative to CAD-RADS reporting criteria)
for committing to FFRCT analysis were also
modelled.
Additional sub-analyses included:
(1) assessment of pathway cost including
only patients who met CG95 indication
for CTCA;
(2) assessment of pathway costs as if
each functional test in turn was the only
available technique within an institution,
reflecting potential practice elsewhere.
RESULTS

251 patients underwent CTCA within the
study period, with 25% having no CAD; 32%
had CAD with maximal stenosis <25% and
one study was non-diagnostic. Of the 42%
with CAD and maximal stenosis ≥25%, two
patients were ineligible for FFRCT analysis
due to sublingual GTN contraindication and
prior coronary stent, and there was a 5%
FFRCT failure rate (due to significant motion
artefact).
When added to routine CTCA, FFRCT changed
hypothetical consensus clinical management
in 65% (64/98; chi-squared statistic 63.3 with
4 degrees of freedom giving p<0.001), as presented in Figure 2. A subsequent layered functional imaging test was cancelled in 17% of
patients, of whom 82% were discharged with
OMT only. A diagnosic angiogram was cancelled in 47% of patients, of whom 37% were
discharged with OMT only and 59% were
listed for an interventional treatment (pressure
10

wire study or PCI). FFRCT -guided management was associated with reduced mean time
to next investigation or definitive treatment
compared to management based on CCTA
alone (28 ± 4 versus 44 ± 4 days, p<0.004).
As shown in Figure 2, the actual management
plan matched well with the hypothetical consensus management plan post FFRCT unblinding. No MACE was documented in the cohort
up to 90-days, including those deferred from
functional or invasive testing based on an
FFRCT ≥0.80.
Four different scenarios were modelled in
the cost analysis on a per-patient basis:
(1) CTCA only,
(2) CTCA and FFRCT in all epicardial stenoses ≥25%,
(3) CTCA and FFRCT in all epicardial stenoses ≥50%,
(4) CTCA and FFRCT in all stenoses ≥50%
and <99%.
Regardless of the yearly HRG tariff
codes used, CTCA + FFRCT for stenoses ≥25% resulted in the most expensive
per patient pathway to diagnostic certainty ranging from £93.66 to £178.03
per patient more expensive than CTCA
only. Using the proposed 2020/2021
HRG tariffs, a CTCA + FFRCT for stenoses ≥50% resulted in a pathway that was
£44.97 more expensive per patient than
CTCA without FFRCT as the first-line
investigation. The choice of functional
imaging modality used had no significant impact on the cost analysis findings
and a further sub-analysis incorporating a CG95 indicated CTCA cohort only
against the 2020/2021 consultation tariff
demonstrated that a CTCA + FFRCT for
stenoses ≥50% remained the most costeffective pathway.
D I
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SIGNIFICANCE OF FINDINGS AND OUTLOOK

Our study showed that the addition of FFRCT
to routine clinical CTCA altered patient management in a significant proportion of cases
in a real-world NHS population. FFRCT led to
a significant increase in patients treated with
OMT as their definitive management plan
based on CTCA + FFRCT results. In doing so
it led to a significant reduction in the number
of patients referred for a further layered test.
This highlights the capacity for the addition
of FFRCT to CTCA to achieve a diagnostic
assessment in a resource efficient manner,
achieving dual anatomical and physiological
assessment in a single test. More patients were
also re-directed to a planned interventional
procedure (invasive physiological assessment
or PCI), which increases the likelihood of
“getting it right first time” whilst not affecting
MACE over the 90-days tracked. Additionally, four patients were re-referred for clinical
review after a trial of OMT in whom subsequent alternative physiological assessments
were undertaken, and all confirmed no significant ischemia to indicate a consideration
for coronary intervention for symptoms, thus
demonstrating OMT to have been the most
appropriate clinical management.
As this study presents, there is an increasing body of evidence that FFRCT reduces
the need for further testing, including use
of invasive angiography [8,13]. However,
the proposition in the updated MTG32
that the addition of FFRCT to routine
CTCA would save up to £391 per patient
(which noted an absence of published economic studies incorporating HeartFlow
into the NICE CG95 pathway) is being
increasingly challenged. This includes both
by our study and a subsequent publication
by Curzen et al, on the Fractional Flow
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Reserve Derived From Computed Tomography Coronary Angiography in the Assessment and Management of Stable Chest Pain
(FORECAST) study [13]. This study randomized 1400 patients
with stable chest pain across 11 NHS centres to initial testing with
CTCA and selective FFRCT or routine care (the majority of whom
had CTCA), with a primary endpoint of the total cost at 9 months.
Similar to our study, they found that the mean total costs of the
CTCA + FFRCT pathway was marginally higher (+£114) than
standard care, though the difference was not significant. They also
found no difference in MACE, angina or quality-of-life, but also
found reduced use of invasive angiography with CTCA + FFRCT.
Our study is the first to assess the impact of FFRCT on wait times
and demonstrated a reduction in time to definitive diagnosis. This
was due to a combination of more patients being directed to OMT
alone or being referred for planned interventional procedures
and avoiding layered functional imaging. In addition to the direct
reduction in these imaging techniques, it is reasonable to expect
secondary benefits associated with increased capacity in the waiting lists for MRI, complex echo, and nuclear medicine.
Moving forwards, the use of FFRCT will be dictated by the evolving evidence-base around the management of chronic coronary syndrome,
or so-called “stable CAD”. The routine upfront use of FFRCT analysis
for all scans with an arbitrary anatomical cut-off for stenosis severity
may no longer have a basis in future clinical practice. The results of
the ISCHAEMIA trial [14] may support conservative management
in patients with stable chest pain without >50% LMS stenosis. Thus,
it may be that up-front assessment of ischemic burden with FFRCT
analysis in stable chest pain patients is employed in those patients who
fail to achieve symptomatic benefit with OMT at follow-up.
Our study is also the first to present an NHS cost analysis subdivided
by CAD-RADS defined stenosis. Results suggested that the appropriate cut-off for anatomical stenosis severity where FFRCT analysis

“... the appropriate cut-off for anatomical stenosis
severity where FFRCT analysis is most likely to
impact clinical management in a cost-effective
manner may in fact be ≥50%...”
is most likely to impact clinical management in a cost-effective
manner may in fact be ≥50%, rather than the ≥30% previously outlined in the ITP or the ≥40% used in the FORECAST study. This
was the most cost-effective anatomical cut-off in our cost analysis,
missing only 1/82 lesions with a 25-49% diameter stenosis and a
lesion-specific FFRCT <0.80 (FFRCT = 0.78 in mid-LAD), and this
case was in the context of a proximal LAD >70% diameter stenosis
and therefore did not affect clinical management. It is important to
also recognise that FFRCT analysis is itself limited by CTCA image
quality, which can be affected for example by the presence of tachycardia or a high burden of calcific disease. However, the “failure rate”
of FFRCT in this study (5%) was low, in line with other studies, and
there is no cost attached to unsuccessful analyses.
The economic analysis performed here was based solely on comparing the costs of the investigations used to achieve diagnostic
certainty between the anatomical CTCA assessment as first-line
and CTCA + FFRCT groups. The analysis did not allow for associated potential downstream savings such as:
Reduced waiting times;
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Fewer hospital encounters (i.e. reduced outpatient appointments
and further investigations due to increased clinician confidence in
an OMT only strategy with earlier discharge from secondary care);
Improved efficiency of the catheter laboratory workload;
Any associated confounders such as hospital “did-not-attend”
rates associated with each additional encounter or complication
rates associated with invasive and stress imaging. Importantly
though, these were also not incorporated in the MTG32 hypothetical modelling.
CONCLUSION

In our single-centre study using a real-world NHS clinical cases
and Heart Team MDT, the addition of FFRCT analysis to standard
CTCA changed patient management, accelerated the care pathway, and is associated with £44.97 increase per patient (established
within the confines of the economic modelling used) to achieve
diagnostic certainty. Considering patient selection for FFRCT
analysis based on CTCA vessel stenosis of ≥50% appears to be
the most cost-effective approach, however cost effective analysis
in different healthcare settings outside of the NHS is warranted.
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THE BUSINESS INTERVIEW

A powerful new company with a
comprehensive range of imaging
modalities sees the light of day
The acquisition of Hitachi’s diagnostic imaging business by
FUJIFILM and the incorporation of Hitachi’s imaging activities into the newly-named FUJFILM Healthcare company
means that a powerful new force in medical imaging has
emerged, offering a broad and integrated portfolio of products and services ranging from CT, MRI, X-ray ultrasound
and PACS.
We wanted to find out more about the business rationale
behind the deal and the future focus and prospects of the
new company, so we spoke to Toshihisa Iida, President and
Managing Director of FUJIFILM Europe GmbH

Q

First of all, is the deal under which Fujifilm
acquires Hitachi’s diagnostic Imaging business
now a “done deal” or are there still some formalities to
be dealt with?

It’s a done deal. On March 31st, 2021, we announced
that FUJIFILM Corporation had completed the process of acquiring the Diagnostic Imaging-related
business of Hitachi Ltd. Accordingly, FUJIFILM
Healthcare Corporation, which was a company created specially by Hitachi to absorb its imaging business, has now started to operate as a wholly-owned
subsidiary of Fujifilm.
Although the initial negotiations started some time
ago, the closing date was delayed because the outbreak of the COVID-19 pandemic throughout the
world resulted in unforeseen delays in several aspects
which are necessary to complete the acquisition,
such as regulatory approval and clearance of competition law in each country concerned.

Q

What is the business rationale behind the
acquisition and what are the immediate and
medium-term objectives of the new company? What
about financial targets?

Over recent years, Fujifilm has undergone a significant — and successful — business transformation, as
a result of which we have become one of the major
players in the healthcare sector. In addition to medical diagnostics, we are rapidly expanding in the life
12
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Toshihisa Iida is President and
Managing Director of FUJIFILM
Europe GmbH

science field in areas such as Bio Medical production.
This means that Fujifilm is now a total healthcare
company covering the vital medical areas of prevention, diagnosis right through to treatment.
We have already committed large scale investments
in the healthcare sector, and will continue to do so.
The Hitachi Medical acquisition and integration is a
part of the big picture for our company.
Increasingly, vendors currently marketing their
products and services in the clinical sector are of
course expected above all to supply solutions that
provide direct benefits to the medical institute concerned and to its management. In this context, our
latest acquisition now gives the Fujifilm Group a
comprehensive product lineup covering CT, MRI,
X-ray, ultrasound systems, endoscopy, PACS and in
vitro diagnostic systems. The breadth and possible
combinations of the various individual product lines
significantly boost our capability to offer a comprehensive One-Stop solution catering directly to the
needs of the global clinical sector. What’s more, in
the future the performance of many of our products will be enhanced by integration of Fujifilm’s
outstanding image processing and AI technology to
create even higher value-added medical Al-IT based
solutions on a global basis.
Regarding the financials, we estimate that the total
revenue for the medical division for fiscal year 2021
which ends March 31st, 2022, will be approx. 500 billion JPY (roughly 3.9 billion EUR). We are aiming to
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Initially developed with a focus on home care, Fujifilm’s FDR Xair Portable X-ray Unit
was designed for use in environments not usually associated with the acquisition
of x-ray images.
Weighing only 3.5 kg, the portability of the device means that X-ray images can be
acquired in out-of-hospital areas such as the patients’ own homes, nursing care
homes or in places with no suitable power like natural disaster/earthquakes sites.
The built-in lithium polymer battery is lighter than ever and enables 100 images to
be acquired on a full charge.

grow this to 700 billion JPY (approx 5.4 billion EUR) by
the middle of the 2020s. As for the total Healthcare division, including the Contract Development and Manufacturing Operation (Bio CDMO) business and Life Science
businesses, the mid 2020s sales target is approx. 1 trillion
JPY (approx 7.7 billion EUR).

Q

What is the precise strategy that will be adopted to
reach these objectives?

Our approach to expansion of the business is different
from that of other major companies. Our core competence lies in imaging and image processing technologies,
and we fully realize the important role these technologies
can play in providing improved, direct patient diagnoses. From this solid base, we are naturally ambitious
to maximise the potential of the technology and have
detailed plans to realize these ambitions. Given that
we have a high market share in Japan, our plan is to
increase market share in Europe, the US and Asia. In
the short term, we will focus on cross-selling, taking
full advantage of the current sales channels that both
Fujifilm and FUJIFILM Healthcare (ex-Hitachi Medical) have developed. Afterwards, we will then focus on

“... not only do the two companies have limited product overlap, but they each also have
a great deal of unique technology...”
human resources development, actively recruiting and
assigning strong talent from within and outside the
company to strengthen our world-wide sales and service
systems in each country. Finally, and getting back to the
two companies in the acquisition, namely Fujifilm and
FUJIFILM Healthcare (ex-Hitachi Medical), not only

As I said, through the addition of CT, MRI, ultrasound,
combined with healthcare IT and other technologies, we
aim to create an even wider product line-up than ever
before so that we can provide a total one-stop solution
whose added value will be increased by the application
of Fujifilm’s IT/AI technology to the new lineups, to
create higher One-Stop solutions. To complement this
One-Stop offering for products, we are planning to also
introduce a One-Stop approach for customer support
and after sales service to improve the value of our customer service.

Q

Which are the particular medical sectors and areas
of the company’s now very broad portfolio that you
see as having the most potential?

In the past, Fujifilm’s main areas of activity were radiology, endoscopy, and of course point of care with Fujifilm
Sonosite. Now, with FUJIFILM Healthcare, our activities
have expanded to include surgery, cardiology, gynecology and urology, etc.

Q

Talking of growth potential, although the new company is very large, it still isn’t as big as the “Big
Three”, namely Siemens Healthineers, GE and Philips. Do
you have any realistic ambition to make a “ Big Four”?
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Fujifilm’s premium SCENARIA View CT scanner provides high image quality at low
radiation dose, using Intelli IPV iterative processing technology, which means that
there is no compromise on image texture. The open design with its 80cm-wide bore
minimizes patient anxiety and provides easy patient access and positioning options,
so facilitating interventional CT procedures.
Productivity and patient throughput is enhanced with SyngeryDrive, an automatisation suite for patient positioning, protocol selection, high-speed image calculations
and post-reconstruction.

do the two companies have limited product overlap, but
they each also have a great deal of unique technology.
By combining these technologies with exceptional image
processing, 3D analysis and endoscopes, etc., we anticipate creating new solutions of high diagnostic value, thus
helping help to solve medical challenges, so achieving
growth for our company.
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Q

Regarding the limited overlap, how in practice does
this lack of overlap help in sales? For example why
should a hospital choose a high-end CT system from FUJIFILM Healthcare simply because it already has an X-ray
system from the same company?
What are the portfolio synergies that the new company
offers?
A simple example will show the advantages. Let’s take
the case where we are invited to submit a tender for an offer
of products and services to a large hospital or to a group of
hospitals and where the tender includes a range of products
covering for example several X-ray systems as well as several
CT scanners. Prior to the acquisition it was difficult for us to
participate in the whole tender, simply because we couldn’t
supply the CTs, despite the high quality of our x-ray products. Now with the acquisition, all that has changed.
However, this is only a small part of our combined business

SYNAPSE 3D is Fujifilm’s software for advanced processing and analysis of medical
images. It is a state of the art system which provides powerful and complete tools
not only for radiology and cardiology departments, but also supports clinical and
surgical workflows.
Fast, reliable and accurate due to proprietary Image Intelligence Fujifilm technology,
the software platform fully meets the new requirements for advanced processing and
displaying of clinical and diagnostic images

synergy. The wider synergy lies in the fact that the new single
company not only has a significantly wider product lineup
but also various IT/AI applications to create a combination
with increased added values in a One-Stop solution.
In addition, we can integrate customer service and aftersales-support functions into one point of contact to improve
the overall quality of service from the whole Fujifilm Group.

Q

What are the current flagship products and what is
special about them from the user’s point of view.

We have many outstanding products but there are a couple
that I would pick out in particular, namely our CAD EYE
technology and the portable X-ray unit FDR Xair
First the CAD EYE. Recently Fujifilm developed this new
technology which is used during colonoscopy to support
not just the detection of colonic polyps but also their characterisation, thanks to the use of Fujifilm’s medical AI technology known as REiLI. CAD EYE is a customisable system
14
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designed for use with Fujifilm’s ELUXEO and ELUXEO
Lite systems which have three LED light sources and a light
processor that enable endoscopists to make maximum use of
the many features provided by Fujifilm’s wide range of endoscopes. The CAD EYE software was trained and developed
on a powerful supercomputer located in Fujifilm’s global
AI technology centre in Tokyo, utilizing a huge number of
annotated clinical images acquired by Fujifilm endoscopy
systems. The system is already being used in many European
hospitals with great success.

“...We are particularly well placed for such
AI/IT developments since with our Fujifilm
SYNAPSE system we are the company with
the largest market share of the global PACS
market...”
As for the FDR Xair x-ray system, this was initially developed in the context of a focus on home care and has thus
been designed for use in environments not usually associated with the acquisition of x-ray images. First launched
by Fujifilm in Japan, the system’s portability and operability have meant that the FDR Xair unit is routinely
used inside patients’ own homes, in nursing homes, and
in emergency medical care facilities. The lightweight,
compact, and highly portable digital x-ray machine uses
Fujifilm’s patented imaging technologies, so the FDR
Xair system can generate high-quality diagnostic quality images at a low dose. In addition, when the device is
coupled to Fujifilm’s cloud reporting solution the system
can be used remotely, for example allowing response
teams to acquire patient x-ray images remotely, to access
and send the data to hospital reporting systems, and if
necessary to make clinical decisions about the patient’s
care on the spot. Carried out right in the patients’ homes,
these imaging features can also be further supported
using cloud-based AI tools even outside of the hospital.

Q

Many experts speculate that future radiology will be
increasingly based on the use of AI technology. What is
the new company’s stance on AI research and how do you see
the role that AI will play in your future products?
Fujifilm is actively working to enhance the quality of medical care and to create new values by combining AI / IT with
each imaging modality. We are particularly well placed for
such AI/IT developments since with our Fujifilm SYNAPSE
system we are the company with the largest market share
of the global Picture Archiving Communication Systems
(PACS) market. Using this solid base, we are focusing on
developing AI technology to support medical imaging diagnostics. The REiLI AI technology that I mentioned earlier
has been commercialized by Fujifilm since 2019 and has
already provided imaging modalities and services incorporating AI in more than 50 countries worldwide, including
Europe. As I explained earlier, FUJIFILM Healthcare (the
ex-Hitachi imaging business) has a strong product lineup containing advanced imaging modalities such as CT
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Amulet
harmony

Fujifilm’s AMULET Innovality Harmony is a range of
mammography solutions specifically designed to maintain a harmonious examination environment and foster
an atmosphere of trust between mammographers and
the women undergoing breast examinations. The systems incorporate an automatic compression reduction
control (Comfort Comp) which reduces the compression pressure within a range (within + 3 mm) in which
the thickness of the breast does not change after
normal breast compression is completed, so minimizing
the woman’s discomfort and pain.

and MRI. In the future, by combining
Fujifilm’s AI / IT know-how with these
modalities, we will be able to significantly simplify a series of complicated
diagnostic workflows which are routinely carried out in clinical settings as
well as making more straightforward
the operation of the imaging modality
itself, which currently often requires
extensive expertise.
To give you an idea of our commitment
to investment, over the three-year period
from the fiscal year ending March 2022
to the fiscal year ending March 2024,
Fujifilm will make growth investments
worth 1.2 trillion yen in total (approx
9.2 billion Euros), including R&D investments and capital expenditures.

Q

Your responsibility is for Europe.
Globally how is Europe considered in terms of growth potential compared to other geographical markets,
such as USA or Asia?
Until now, Europe’s healthcare challenge has been the steady increase
in costs due to aging and population
OCTOBER 2021

growth. This has led not only to the
consolidation of hospitals and medical
groups but also to the increasing use
of information technology to improve
efficiency by enabling the use of fewer
people and less medical equipment to
carry out the increased workload.
However all is not rosy — the recent
COVID-19 pandemic has highlighted
several shortcomings in European health
provision systems. Examples of this are
the disparity in medical services between
regions and countries, the shortage of doctors, nurses and other healthcare personnel, and the sometimes tough environment in which they work, all of which
has been widely described in the news
practically every day. We in Europe are
thus facing an increasingly huge medical
challenge of how to deal with the shortage
of human resources while keeping costs
down.
One approach to this challenge has
been a shifting of focus from a “passive” to a “proactive” medicine model.
In other words, from “treatment after
serious illness” to “prevention, early
diagnosis and early treatment” for various diseases including cancers. It’s in
this context that we believe our wider
product lineup, our total solution
empowered by IT/AI technology, and
the integration of customer support
and after-sales-support will contribute
to meet the challenge in Europe where
we believe we will be able to make a
real contribution.

Q

During the COVID pandemic, many hospitals had
to postpone capital spending on nonCOVID areas, including some, but
not all, imaging modalities in order to
focus exclusively on dealing with the
pandemic. Did this affect Fujifilm?
In fact during the COVID-19 pandemic, we saw a dramatic increase in
the number of shipments of our portable X-ray systems as well as portable
ultrasound units, principally for use in
supporting the diagnosis of suspected
COVID-19. On the other hand, as you
might expect, a number of examinations such as cancer screening tended
to slow down.
However, even as we begin to come
out of the COVID pandemic, we are
still facing the huge medical challenge
D I
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of dealing with the shortage of human
resources while keeping costs down.
The challenge is to improve productivity and the early detection of diseases
to help these limited human resources
manage the situation not just during a
pandemic but in normal times as well.

Q

In purely practical terms, how
will the ex-Hitachi sales and
service teams be organized throughout
Europe?
In any acquisition, I believe it is very
important to understand in each country the strengths and potentials of
both companies as well as the company cultures involved. Doing this in
Europe can be quite complex because
of the number of countries involved. It’s
against this background that we have
been having meetings in each country
to discuss how best to foster growth as
a single Fujifilm entity. The aim of such
meetings is to examine and understand
the strengths and opportunities available. However, we do not intend to
carry out any unilateral integration;
instead we plan to objectively and fairly
evaluate the current organizations and
their strengths. To set up the desired
one-stop customer service and aftersales-support, we will gradually merge
both organizations.

Q

Finally what has been the reaction of customers, both existing
and future, to the creation of the new,
enlarged company?
As the closing period for the acquisition was in the middle of the active
COVID-19 pandemic, we organized
our Digital Healthcare Seminar in
May and the Fujifilm Healthcare Digital Event in July of this year. Both
events were attended and viewed by
many customers and prospects. It was
encouraging that more customers than
expected attended the events. And we
got a lot of feed-back expressing interest in us delivering as soon as possible
Fujifilm’s unique solution and our cutting-edge image and image processing
technology.
Our motto is “NEVER STOP” and we
will continually apply this philosophy
to show our customers the enhanced
values they can expect.
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AI in breast cancer diagnostics:
why we need standardized classification
of breast density and image quality in
mammography
By Dr. C. Rossi, Dr. A.P. Ciritsis & Prof. A Boss

This article reviews the importance of accurate and
reproducible measures of mammographic breast
density as well as the need for precise monitoring
of the overall quality of mammography images.
The role of deep learning algorithms is emphasized and a new approach based on the concept
of “Explainable AI” introduced. Practical and
commercially available hardware and software
implementation of the approach for the determination of breast density and for quality assurance are presented.
THE EFFECT OF BREAST DENSITY
AND DIAGNOSTIC IMAGE QUALITY IN
MAMMOGRAPHY

Breast cancer is one of the most common cancers in women. The World
Health Organization reported that in
the year 2020 alone, there were a total
of over 685 000 deaths throughout the
world because of breast cancer [1]. It is
well established that early detection of
cancer by mammography can reduce
both mortality and also disabilityadjusted life years (DALYs) [2]. However, it is also well known that the sensitivity of mammography decreases when
the woman in question has high breast
density [3] and if the image quality of
the mammogram is inadequate [4].

Breast density

The term breast density refers to the relative amounts of fibrous and glandular
tissue that appear on a woman’s mammogram. Since fibroglandular breast
tissue can appear as equally hyperintense as a lesion, any local areas of high
density of the otherwise healthy glandular tissue can result in a reduction in the
detectability of cancerous lesions by as
much as from 98% to 48% [5].
It is therefore important to measure the
density of the breast and to include this
information as an integral part of the
individual patient’s medical report. (In
the majority of states in the USA, it is a
legally binding requirement to inform the
woman of the status of her breast density).
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Using the BIRADS classification system
[6], radiologists assess breast density
according to a scale of four categories
namely a,b,c and d describing the breast
composition. Category a describes
breasts that are almost entirely fatty, so
are of the lowest density on the scale;
in breast category b there are scattered
areas of fibroglandular density; in category c the breasts are heterogeneously
dense, which may obscure small masses.
In category d, the breasts are extremely
dense, which lowers the sensitivity of
mammography.
Patients with breast density of c or d are
recommended to undergo supplementary diagnostic procedures (generally
an ultrasound examination) which can
increase the diagnostic accuracy from
0.78 to 0.91 [3].
In addition to the risk that dense breast
tissue can obscure cancerous lesions
and so reduce the sensitivity of mammography, it should be noted also that
high breast density is, in its own right, a
significant independent risk factor for
the development of breast cancer.
Image Quality

A further factor influencing cancer
detectability in mammography is the
diagnostic quality of the images and of
the overall exam [3]. It has been shown
that when mammograms are carried
out with inadequate positioning of the
breasts, both the image quality and the
sensitivity of the mammography decrease
(from 84 % to 66.3 %) [4]. Thus, in mammography, quality control and image
quality assessment are vital to avoid the
impact that poor image quality can have
on the detection of breast pathologies.
Recognition of the importance of quality
control can be seen from the existence
of international guidelines which recommend that a qualitative evaluation
of the diagnostic quality be performed
OCTOBER 2021

inadequate, so decreasing the sensitivity of
the mammography exam. In spite of the
importance of the subject, a comprehensive
review of the level of mammography education of European radiographers concluded
that undergraduate radiographer training is
insufficient with respect to the quality necessary for and expected of mammography
screening programs [17].
To assess the overall quality of assessment
quality radiologists generally refer to a list of
several, individual quality criteria [Figure 2].
Recommendations that such regular quality controls be carried out by radiologists
should help to improve the level of quality
performances in individual institutions.
Figure 1. High breast density is in its own right one of the most important risk factors for the development of
breast cancer. In addition, the sensitivity of mammography for the detection of breast cancer drops dramatically
from 98% in non-dense breasts to only 48% for dense breasts. For breasts of high density, additional ultrasound
examination is recommended. Conventionally, the classification of breast density is carried by a visual examination of the mammogram by a radiologist and is thus extremely physician – dependent. Poor reproducibility of the
density determination can result in potential errors in the estimation of the cancer risk, with the possibility that
necessary supplementary examinations, e.g. by ultrasound, may not be suggested or carried out. The new b-box
software by b-rayZ provides standardized, reproducible and real-time classification of ACR BI-RADS breast density
classification with a proven accuracy of over 99% [12]

by the radiologists or by a specially trained
radiographer. In Europe, institutions generally refer to the PGMI (Perfect, Good, Moderate, Inadequate) system developed by the
UK Mammography Trainers Group, with the
aim of ensuring the maintenance of a high
standard of mammography and of facilitating
a method of external audit [7].
READER DEPENDENCY OF BREAST DENSITY AND CLASSIFICATION DIAGNOSTIC
QUALITY

There is a large body of scientific evidence
showing that the assignment of a particular category of breast density can vary
significantly from reader to reader and
depends on the level of specialist training
of the radiologist. While there is substantial
agreement on breast density assignment
between expert radiologists with Cohen’s
kappa k (used to measure inter and intraradiologist variability) ranging between
0.69 and 0.87 respectively [8, 9], the agreement between radiologists who do not routinely read mammographies is significantly
lower. The rating of dense breasts by inexperienced radiologists has been reported to
vary between 6.3 % and 84.5 % [10]. The
performance of readers is even worse in the
case of the assessment of diagnostic quality:
inter-reader agreement has been reported
OCTOBER 2021

to range from only slight (k = 0.02) to fair
(k = 0.40) [11].
STANDARDIZED CLASSIFICATION OF
BREAST DENSITY AND IMAGE QUALITY
USING DEEP LEARNING TECHNOLOGIES

Volumetric breast density calculations provide a quantitative alternative to the traditional visual rating by the radiologists.
However, volumetric-based methods do
not comply with international guidelines
— the commonly used ACR BI-RADS catalogue (currently the 5th edition is the most
recent) uses the amount and distribution of
glandular tissue as criteria for breast density
classification.
Deep learning algorithms represent the
best alternative to expert human reading
of mammograms and have been able to
recognize complex patterns in diagnostic
images. The algorithms so far described in
the literature have been shown to have performance characteristics which match those
of a single expert reader [12, 13, 14, 15, 16].
The overall quality of a mammography
examination depends to a large extent on
whether the radiographer has positioned the
patient’s breast correctly in the mammography scanner. Incorrect positioning can lead
to the diagnostic quality of the image being
D I
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“EXPLAINABLE AI”: A SUSTAINABLE
APPROACH FOR QUALITY ASSURANCE
AND FOR CONTINUOUS IMPROVEMENT
OF DIAGNOSTIC PERFORMANCE

“Explainable AI” is a relatively new concept
in machine learning. The concept is based
on the rationale that users — particularly
clinicians and medical personnel — are
frequently reluctant to apply the results of
algorithms developed by machine learning
to the treatment of their patients if they do
not understand how and why the algorithm
actually arrived at a particular result or classification. Deep learning techniques are
nearly always considered as “black boxes”,
so predictions or categorizations of any particular breast lesion that have been established by deep learning algorithms cannot
easily be traced back to the particular features that were relevant and gave rise to a
specific result. One technical solution which
might help in this issue could for example
show in a heat map of the analyzed image
the areas most relevant to the description
of the final lesion. Another potential solution to the problem is to train separate deep
learning models for each relevant aspect
of the decision-making process following
human guidelines such as the ACR BIRADS atlas, e.g. regarding the classification
of ultrasound lesions [13] or microcalcifications [18].
STANDARDIZATION AND WORKFLOW
IMPROVEMENT IN MAMMOGRAPHY: THE
B-RAYZ APPROACH

Successful research carried out by our
group at the Zurich University Hospital,
Switzerland on the analysis of breast imaging data using Artificial Intelligence-based
17
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Figure 2. Quality assurance compliant to the PGMI catalogue is reached real-time with high clinical accuracy
ranging between 96-99% (courtesy of Dr. Noemi Schmidt, University Hospital of Basel). Using this approach, the
assessment of the image quality can be carried out right after image acquisition. Exams of inadequate diagnostic
quality can be reacquired immediately, reducing the discomfort of the patient for a recall. The detailed feedback
helps the technician correct recurrent errors in the positioning of the patients in the mammography machine.
The automation of the quality assurance process allows, for the first time, tracking of the quality performance
of the entire data set.
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approaches led to the foundation of our assurance level of tomosynthesis ranged
start-up company b-rayZ AG.
between 96 % and 99%.
Already, b-rayZ has received CE-approval
for the hardware platform “b-box” and the Thanks to the real-time feedback, radiogfirst two software modules, “b-dense” and raphers can constantly improve their per“b-quality”, which assess mammographic formances and capabilities. A dashboard is
breast density [Figure 1] and image quality implemented in the system, which can be
[Fisure 2] respectively according to ACR accessed from every work-station within
and PGMI standards.
The small medical device
“...The small medical device b-box can be easily
b-box can be easily installed
installed next to the mammography unit, so giving
next to the mammography direct feedback to the radiographer whether the image
unit, so giving direct feed- quality is adequate or whether the woman has a high
back to the radiographer as mammographic breast density, suggesting that suppleto whether the image qualmentary imaging ....should be recommended...”.
ity is adequate or whether the
woman has a high mammographic breast density, suggesting that the hospital, so providing relevant data
supplementary imaging such as ultra- for quality management and regulatory
sound should be recommended.
compliance.
Clinical studies have evaluated the perfor- At the moment, b-rayZ is developing its
mances of our AI algorithms against the first tool for breast cancer detection in
consensus of expert breast imaging readers mammographies based on explainable AI,
with over 5 years experience in mammo- and a Work-in-Progress module without
graphic imaging and 1500 mammographic CE label is available for scientific evaluation
cases read per year. In the clinically relevant and development purposes.
decision as to whether a woman with dense
breasts needs supplemental ultrasound, REFERENCES
human readers on their own reported accu- 1. World Health Organization (2021): Breast Cancer.
Available online at https://www.who.int/newsracies of 94% and of 96% respectively [12]. room/fact-sheets/detail/breast-cancer, updated on
For this same task, our AI reached a level 3/26/2021, checked on 8/23/2021.
of accuracy of 99% and outperformed the 2. Nass SJ, Henderson IC, Lashof J. (Eds.) In
Mammography and Beyond: Developing Technologies
experts.
for the Early Detection of Breast Cancer. 2001, National
Continuous evaluation is performed at Academies Press (US). Washington (DC).
Berg WA, Blume JD, Cormack JB, Mendelson EB,
our customers’ sites in order to assess 3.
Lehrer D, Böhm-Vélez M et al. Combined screening
the performance of the tools in differ- with ultrasound and mammography vs mammography
ent settings. In a test dataset includ- alone in women at elevated risk of breast cancer.
JAMA 2008; 299 (18): 2151–2163. doi: 10.1001/
ing digital mammography, the quality jama.299.18.2151.
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Same-day mammogram readings
during COVID: reduction in disparities
and faster diagnoses
A recent report found that immediately reading screening
mammograms during COVID-19 could constitute a new and
improved paradigm by reducing care disparities, while increasing
the speed of diagnostic workup (Dontchos BN et al. Disparities
in Same-Day Diagnostic Imaging in Breast Cancer Screening:
Impact of an Immediate-Read Screening Mammography Program
Implemented During the COVID-19 AJR Am J Roentgenol . 2021.
doi: 10.2214/AJR.21.26597)

Before implementing an immediate-read screening mammography program, patients
with races other than White had lower odds than White patients of having same-day
diagnostic imaging after abnormal screening examinations (OR: 0.30; 95% CI: 0.10,
0.86; p=.03); after implementation, these odds were not significantly different (OR:
0.92; 95% CI: 0.50, 1.71; p=.80). CREDIT American Roentgen Ray Society (ARRS),
American Journal of Roentgenology (AJR)

In May 2020, Dontchos and colleagues implemented a program whereby a dedicated breast imaging radiologist interpreted
all screening mammograms in real-time, with patients receiving their results before being discharged. A separate radiologist
made efforts to perform any further recommended diagnostic
imaging during the same visit. The team then retrospectively
identified screening mammograms performed from June 1, 2019
to October 31, 2019 (pre-implementation; 8,222 examinations)
or June 1, 2020 to October 31, 2020 (post-implementation; 7,235
examinations). Of all these, 521 and 359 patients had abnormal
screening examinations, respectively.
Before implementing this immediate-read screening mammography program, patients with races other than white had
lower odds than white patients of having same-day diagnostic imaging after abnormal screening examinations (adjusted
odds ratio [OR]: 0.30; 95% confidence interval [CI]: 0.10, 0.86;
p=.03). After implementation, these odds were not significantly
different between races (OR: 0.92; 95% CI: 0.50, 1.71; p=.80).
“The immediate-read screening mammography program reduced
OCTOBER 2021
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prior racial and ethnic disparities in same-day diagnostic imaging
after abnormal screening mammograms,” wrote first author Brian
N. Dontchos of Massachusetts General Hospital and Harvard
Medical School.
Responding to the Society of Breast Imaging’s recommendation to reduce patient hospital visits during COVID-19, “we
believe the practice is sustainable and not limited to only a transient period of lower-than-normal screening volumes,” the authors
noted.
doi: 10.2214/AJR.21.26597.

ESR shares DenseBreast-info.org
Resources with Members
Developed to provide breast density educational tools to
health care professionals and patients, the DenseBreast info
organization (DB –I) is cited as being the most up-to-date and
comprehensive resource on the topic of breast density. Now, DB-I
has announced that the European Society of Radiology (ESR) has
made links to the DB-I website and educational materials as a
resource for ESR members about the screening and risk implications of dense breast tissue. The ESR — the largest radiological
society in the world — has over 122,000 members and is connected with 49 European national member societies.The ESR
is the latest in a growing number of national and international
societies and professional organisations across Europe to provide
links to share DenseBreastinfo.org resources, including The Royal College of
Radiologists, the Society of
Radiographers (UK), ESR
/ Patient Advisory Group,
the European Federation of
Radiographer Societies (EFRS), the International Cancer Control
Partnership (ICCP), ecancer.org and the leading research charity,
Prevent Breast Cancer.
“The issue of the implications of dense breast tissue has become
of major importance for medical professionals. I am therefore very
pleased with this educational measure, which will greatly benefit ESR members. In order to ensure that women across Europe
receive appropriate breast care, it is crucial that breast imagers have
access to a comprehensive resource such as this,” said Prof. Michael
Fuchsjäger, Chairman of the ESR.
The European branch of DB-I, namel;y DB-I/Europe is
designed to provide education to healthcare professionals about
the screening and risk implications of dense breast tissue and value
of supplemental screening. New educational tools and resources
include:
• Dense Breast Primer (introduction)
• Risk Model Tutorial (includes details on how the models are
used, risk model explanations, diagnostic considerations, and a
risk model table which includes live links to each model)
• Map: Comparative Analysis of National Breast Screening
Guidelines in Europe (now in a comparative table)
• Patient Resources (available in over 20 languages)
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“Since the launch of DB-I/Europe, discussions and research on the
topic have increased and there is a significant need in Europe for medically-sourced educational information about dense tissue,” added Dr.
Athina Vourtsis, European Liaison Person for DenseBreast-info.org.
https://densebreast-info.org/

Impact of AI or DBT on post Breast
Therapy Mammography
Several studies have shown that Digital Breast Tomosynthesis
(DBT) and Artificial Intelligence-based Computer Aided
Detection (AI-CAD) can improve the performance characteristics of mammography, but until now few studies have evaluated
the performance of these modalities in the interpretation of
the mammography images of women with a personal history
of breast cancer and who are under surveillance after Breast
Conserving Therapy (BCT)
Now, a recent publication has shown that AI-CAD can be a
useful method for the reduction of false-positive findings in postBCT surveillance mammography (Yoon J H et al. Mammographic
Surveillance After Breast Conserving Therapy: Impact of Digital
Breast Tomosynthesis and Artificial Intelligence-Based ComputerAided Detection. AJR Am J Roentgenol . 2021 Aug 11. doi:10.2214/
AJR.21.26506).

Commercially available software (Lunit Insight for
Mammography from Lunit Inc, Seoul, Korea) dedicated to breast
cancer detection and diagnosis was used in the study
“After BCT, adjunct DBT and AI-CAD reduced the recall rates
and improved accuracy in the ipsilateral and contralateral breasts
compared with digital mammography (DM),” said lead investigator Jung Hyun Yoon. “In the ipsilateral breast, the addition of
AI-CAD resulted in lower recall rates and higher accuracy than
the addition of DBT.”
Yoon and colleagues’ single-center retrospective study
included 314 women (mean age, 53.2 years; 4 with bilateral breast
cancer) who underwent BCT followed by DBT (mean interval
from surgery to DBT, 15.2 months). Three breast radiologists
independently reviewed images in three sessions: DM, DM with
DBT, and DM with AI-CAD. Recall rates and diagnostic performance were compared between these three sessions using
readers’ mean results.

“...the mean ipsilateral breast recall rate ... was
lower for DM with AI-CAD (1.9%) than for DM
with DBT (4.1%) (p<.001)...”
Among these 314 women, the mean ipsilateral breast recall
rate among all three readers was lower for DM with AI-CAD
(1.9%) than for DM with DBT (4.1%). (p<.001) In the ipsilateral
breast, both mean accuracy (97.0% vs 94.8%, p=.02) and specificity (98.3% vs 96.1%, p=.003) were higher for DM with AI-CAD
than for DM with DBT, respectively.
Acknowledging that data regarding other AI-CAD applications for the post-BCT breast are scarce, the authors of the article
concluded, “our study shows that recall rates decrease significantly
when DBT or AI-CAD are used as adjuncts to DM for surveillance of the ipsilateral and contralateral breasts in women with a
personal history of breast cancer after BCT,”
doi:10.2214/AJR.21.26506.

Prediction models may reduce
false-positives in MRI breast
cancer screening

60-Year-Old Woman With Post-BCT in Left Breast for Invasive Ductal Carcinoma.
AI-CAD marked axillary lymph node and region in right upper outer quadrant (arrows
and thin line outlining both sites) and assigned an abnormality score of 28%.
Commercially available software (Lunit Insight for Mammography from Lunit Inc,
Seoul, Korea) was used in the study.
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Prediction models based on clinical characteristics and imaging findings may help reduce the false-positive rate in women
with dense breasts who undergo supplemental breast cancer
screening with MRI, according to a new study published in the
journal Radiology. (den Dekker BM et al. Reducing False-Positive
Screening MRI Rate in Women with Extremely Dense Breasts Using
Prediction Models Based on Data from the DENSE Trial. Radiology
2021; 210325. doi: 10.1148/radiol.2021210325)
Breast MRI is considered a potentially useful supplement to
mammography screening in women with dense breast tissue. It is
the most sensitive imaging technique for diagnosing breast cancer and can differentiate well between lesions and abnormalities
of the breast. Research has confirmed its substantial added value
as a screening tool for women at high risk of breast cancer.
However, the high sensitivity that makes MRI an excellent
screening tool also means it often detects benign lesions that
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MRI examinations. The full prediction model, based on all
collected clinical characteristics and MRI findings, could have
prevented 45.5% of false-positive recalls and 21.3% of benign
biopsies, without missing any cancers. The model solely based
on readily available MRI findings and age had a comparable performance and could have prevented 35.5% of false-positive MRI
screenings and 13.0% of benign biopsies.
“Our prediction models may identify a substantial number
of false-positives after first-round supplemental MRI screenings,
reducing false-positive recalls and benign biopsies without missing any cancers,” Dr. den Dekker said. “This brings supplemental
screening MRI for women with dense breasts one step closer to
implementation.”
“This can be partly explained by the availability of prior MRI
examinations, which allows comparison of interval change,” she
said. “As incident screening rounds have a much lower falsepositive rate, separate models may have to be created.”
doi: 10.1148/radiol.2021210325

Example of a false-positive MRI. In a 59-year-old participant, first-round screening
MRI showed an 8-mm irregular mass in the right breast. The lesion shows rapid
heterogeneous type 2 enhancement, low T2 signal intensity, and no evident diffusion
restriction. Histopathologic findings showed sclerotic stroma and apocrine metaplasia. CREDIT Radiological Society of North America

otherwise would have gone unnoticed. Women who get recalled
for additional work-up based on these findings potentially face
repeat MRI scans, targeted ultrasound and biopsy. The need
for additional investigations may cause anxiety in the patient,
increase health care costs or lead to biopsy-related complications.
“The reduction of the false-positive recall rate is an important
issue when considering the use of breast MRI as a screening tool,”
said study lead author Dr. Bianca M. den Dekker, from the
University Medical Center Utrecht in Utrecht, the Netherlands.
In the new study, Dr. den Dekker and colleagues developed
prediction models to distinguish true-positive MRI screening
from false-positives. To create the models, they combined MRI
findings with clinical characteristics like body mass index, family
history of breast cancer and the patient’s use of hormone replacement therapy.
They used data from the Dense Tissue and Early Breast
Neoplasm Screening (DENSE) trial, which evaluated the effectiveness of screening with mammography plus MRI compared to

“...The full prediction model ...could have prevented
45.5% of false-positive recalls and 21.3% of benign
biopsies, without missing any cancers ...”
mammography alone in Dutch breast cancer screening participants aged 50 to 75 years, with extremely dense breasts.
Of the 454 women who had a positive MRI result in a first
supplemental MRI screening round, 79 were diagnosed with
breast cancer, meaning that 375 women had had false-positive
OCTOBER 2021
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Routine Screening of BI-RADS 3
Lesions by Supplemental Automated
Whole-Breast Ultrasound
A recent study suggests that a return to routine screening for
BI-RADS 3 lesions by supplemental automated whole-breast US
(ABUS) would substantially reduce the recall rate, while being
unlikely to result in adverse outcome (Barr RG et al. Outcomes
of Return to Routine Screening for BI-RADS 3 Lesions Detected
at Supplemental Automated Whole-Breast Ultrasound in Women
with Dense Breasts: A Prospective Study AJR Am J Roentgenol
2021; doi: 10.2214/AJR.21.26180.)
“This prospective study supports a recommendation for routine
annual follow-up for BI-RADS 3 lesions at supplemental ABUS,”
wrote lead author Richard G. Barr of Northeastern Ohio Medical
University in Rootstown.
From August 2013 to December 2016, Barr and colleagues’
prospective study enrolled patients with BI-RADS 1 or 2 on
screening mammography and breast density C or D to undergo
supplemental ABUS, which was interpreted as BI-RADS 1, 2,
3, or 0. For ABUS BI-RADS 1, return to routine screening was
recommended, whereas ABUS BI-RADS 0 lesions underwent
targeted hand-held ultrasound.
In 2,257 women (mean age, 58 years), routine follow-up of
BI-RADS 3 lesions detected on supplemental ABUS screening
in women with dense breasts and any risk resulted in a recall rate
of 3.8% (85/2,257), biopsy rate of 0.5% (12/2,257), and positive
biopsy rate of 58.3% (7/12)—with no missed cancers (95% CI,
0.0–0.86%).
Noting that ABUS can help mitigate acquisition variability by
standardizing the documentation, recording, and archiving of
ultrasound images from the entire breast (excluding the axilla),
Barr et al. reiterated that ABUS images of similar quality can be
obtained from adequately trained ultrasonographers and mammographers.
“Avoiding earlier follow-up for these probably benign lesions
can be associated with substantial cost savings,” the authors noted
.
doi: 10.2214/AJR.21.26180.
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Mammography Research Receives
RSNA Margulis Award for Scientific Excellence
The Radiological Society of North America (RSNA) announced late
September that the Alexander R. Margulis Award for Scientific Excellence
will be presented to László Tabár, M.D., and Stephen W. Duffy, M.Sc.,
for the article, “Beneficial Effect of Consecutive Screening Mammography
Examinations on Mortality from Breast Cancer: A Prospective Study,” published in Radiology. (Stephen W Duffy, László Tabár et al. Beneficial Effect
of Consecutive Screening Mammography Examinations on Mortality from
Breast Cancer: A Prospective Study Radiology. 2021; 299(3): 541-547. doi:
10.1148/radiol.2021203935).

Stephen Duffy (left) & Lazlo Tabar (right) will receive
their Margulis award at this year’s RSNA meeting in
Chicago

The study of nearly 550,000 women even one screening examination confers
found that regular mammography a significant increase in risk. This is an Dr. Tabár said. “Women who have particiscreening substantially reduces the risk important message for women in the pated in mammography screening obtain
of dying from breast cancer.
screening age group, for healthcare provid- a significantly greater benefit from the
“This year’s Margulis Award recognizes ers and public health decision makers.”
therapy available at the time of diagnosis
impactful results likely to affect millions
In the study funded by the American than do those who have not participated.”
of women throughout the world,” said Cancer Society, Dr. Tabár, Duffy, and a
The incidence of breast cancers provRadiology editor Dr. David A. Bluemke. multinational team of researchers took ing fatal within 10 years of diagnosis
“The authors evaluated mammograwas 50% lower for serial participhy data from more than half a milpants than for serial nonpartici“...Our results showed that participat- pants. Compared to women who
lion women over a 24-year period.
Women who faithfully attended regu- ing in regular, high-quality mammogra- attended only one of the two
phy screening is the best way to reduce previous screens, women who
lar breast cancer screenings lowered
the risk of a premature death from
their risk of death from breast cancer
attended both had a 29% reducbreast cancer...”
by 50%.”
tion in breast cancer mortality.
Named for Alexander R.
Duffy said the results add furMargulis, M.D., a distinguished
ther evidence to support reguinvestigator and inspiring visionary a more detailed look at screening atten- lar screening with mammography as a
in the science of radiology, the annual dance patterns to further refine mortality means for reducing breast cancer-related
award recognizes the best original sci- risk estimates. They analyzed data from deaths.
entific article published in RSNA’s peer- almost 550,000 women eligible for mam“While we suspected that regular parreviewed journal Radiology.
mography screening in nine Swedish ticipation would confer a reduction greater
“We are honored and grateful to receive counties between 1992 and 2016.
than that with irregular participation, I
the Alexander Margulis award,” said
The women were divided into groups think it is fair to say that we were slightly
Duffy, professor of cancer screening at based on their participation in the two surprised by the size of the effect,” he said.
Queen Mary University of London. “Our most recent scheduled screening exams “The findings support the hypothesis that
thanks go to our colleagues in Sweden and prior to cancer diagnosis. Women who regular attendance reduces the opportuelsewhere who made the work possible, participated in both screening sessions nity for the cancer to grow before it is
and to the Radiological Society of North prior to diagnosis were identified as serial detected.”
America for the award.”
participants, while those who did not
The Margulis Award will be presented
Breast cancer screening with mam- attend either screening opportunity were at a luncheon during the RSNA 107th
mography has helped reduce disease- categorized as serial nonparticipants.
Scientific Assembly and Annual Meeting
related deaths by enabling detection of
Analysis revealed that participation (RSNA 2021) in Chicago
cancer at earlier, more treatable stages. in the two most recent mammography
“We are honored to receive this award,”
Despite mammography’s well-estab- screening appointments before a breast Dr. Tabár said. “Our thanks go to our
lished effectiveness, many women don’t cancer diagnosis provides a higher pro- colleagues and personnel working in the
participate in recommended screening tection against breast cancer death than Breast Centers in nine Swedish counties, to
examinations.
participation in neither or only one the members of our international research
“Regular participation in mammogra- examination.
group and to the Radiological Society of
phy screening is a prerequisite for decreas“Our results showed that participat- North America.”
ing the risk of dying from breast cancer,” ing in regular, high-quality mammography
said Dr. Tabár, professor emeritus at the screening is the best way to reduce the risk https://pubs.rsna.org/doi/10.1148/
University of Uppsala, Sweden. “Missing of a premature death from breast cancer,” radiol.2021203935.
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Breast cancer risk assessment and
its role in optimizing screening and
treatment strategies
Renowned throughout the world for its breast density assessment software and breast imaging QC systems, Volpara Health
Technologies has announced that it has recently acquired the
US-based company CRA Health which develops breast cancer
risk assessment software.
We wanted to find out more about the rationale behind the
acquisition and the current status and future potential of breast
cancer risk assessment in general, so we spoke to Dr. Ralph
Highnam, CEO of Volpara.

Q

How does CRA fit with Volpara’s offering? How do
you see this as a good deal for your current and
future customers and for Volpara as a company?
Volpara has become a world leader in breast imaging AI
software, and the focus of everything we do is personalized breast care. We help clinicians make sure that the
quality, comfort and safety of their imaging exams are as
high as possible and that their scoring of breast density
is as accurate as possible. Based on those scores and on
associated patient data, we aim to provide access to bestof-breed cancer risk assessment. The ultimate goal of all
of this is to ensure that the right imaging can be given to
the right woman at the right time. That’s been our sole
focus over the last few years and we’ve been able to build
a powerful platform around that vision. But one thing
we clearly understood over the last year is that breast
cancer risk assessment is actually incredibly complicated
and the associated genetic analysis is also anything but
straightforward.
For these reasons, we looked around the world to find
specialists who were experts in genetic risk assessment
to work with us. That’s how we found CRA Health, a
breast cancer risk assessment company, a spin-off from
Massachusetts General Hospital and Harvard University.
CRA have been entirely focused on cancer risk assessment for more than 15 years and conduct more than 2
million assessments annually. They’ve built a formidable
software package which runs all the breast cancer risk
models and creates not just numbers but reports based
on current guidelines. Using those reports, radiologists
and other clinicians can judge much earlier what is the
optimal approach for each patient in order to ensure
OCTOBER 2021
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Ralph Highnam, Ph.D., is the
Founder & CEO of Volpara
Health Technologies.
email:
ralph.highnam@
Volparahealth.com

that the woman has the best chance of early detection
of cancer.
Volpara’s mission statement is “Saving Families from
Cancer”, and to implement this as widely as possible
we need to have Volpara-level care available in as many
breast screening sites as possible.
Over the last few years, we’ve seen some of the big Electronic Health Record (EHR) companies coming into the
field of breast screening, and it became clear to us that
we needed to work with those companies in some way,
shape or form. CRA Health is tightly integrated into several EHR systems. Such integrations and the necessary
relationships and associated trust take years to build
up. Now, with our acquisition of CRA we can provide
Volpara-level care to a much wider audience — and
more quickly. In fact, as of end March 2021, over 32%
of the US screening population is receiving the benefits
of at least one Volpara product.

Q

What is exactly the benefit of risk assessment via the
EHR, as opposed to within a mammography setting?

Breast cancer is one of, if not the most, prevalent cancers
in women, but in particular we’ve really been affected
by the seemingly unending increase in the number of
younger women being diagnosed with breast cancer
who have small children and families. When you use
an electronic health record process, you enable a risk
assessment to be carried out at the level of primary care
in OBGYN offices at a much earlier patient age. We’re
very excited about the close relationship between CRA
and the EHR providers, because it lets us achieve our
mission by bringing best-of-breed initial risk assessment
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to women at much earlier ages. This opens the door to
genetic testing, then to earlier screening if necessary, and so
to the provision at a much earlier stage of the care that the
women need. Hopefully the result will be that the women
can enjoy long happy lives with their children.

Then, later on, models such as Tyrer-Cuzick Version 8,
which include breast density, family history and a whole
swathe of other risk factors, will come into their own.
We know that the current risk assessment models are good,
but it shouldn’t be forgotten that they were devised using
data from relatively small populations of 10-20,000 women.
Now, with the sheer quantity and quality of data — and the
accompanying science— that we have accumulated at Volpara, and now even more so as a combined company with
CRA, we could start to base these risk models on hundreds of
thousands, if not millions of women, with the result that the
models would become far more powerful. Personally, both as
a scientist and as someone passionate about women’s health
care, I’m really excited about this prospect, based as it is on the
increased use we can make of our extensive data.

Q

Apart from the breadth of data and having more
women to make it more generalizable and more accurate, is there anything specific that you want to look at with
that data?

An initial risk assessment can be carried out at the level of primary care in OBGYN
offices. It is recommended that such an initial risk assessment , based on data typically available in EHRs, be carried out in women around the age of 30 years. This can
determine whether any genetic testing is advisable and whether optimized screening
protocols are desirable. Later on, about the early/mid 40s a baseline mammogram
can also provide the density of the woman’s breast and enable much more accurate
assessment in risk models based on many factors including density.

Q

When is the ideal time for that first, baseline risk
assessment?

A lot of people around the world are asking that very question. We’ve aligned ourselves with the new guidelines from
the American College of Radiology (ACR) which recommend that women should get a risk assessment at age 30.
Based on the results, they can then determine whether they
need genetic testing or not and can seriously consider optimized screening protocols.
In itself, that is an important baseline, but I think that it
makes a lot of sense to also carry out a baseline mammogram, by about the early/mid-40s. This would be useful to
assess the woman’s breast density and would thus enable
computing risk at a whole other level of accuracy, thanks
to the inclusion of the breast density.

Q

You said that the CRA software can handle multiple
risk models. What’s the value in this? Are there particular models that are especially useful for the evaluation of risk
assessment at age 30 in order to set the all-important baseline?
For the baseline assessment, i.e. at about age 30, the goal is
to determine family history and the genetic risk. Thus, early
on, risk models that identify the BRCA genes are important.
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In general having more data is key and the inclusion into
the risk models of more ethnicities and races that comes
with the use of an expanded database is important. However, one of the things that people have never been able
to do before is to track changes over time. As a company,
we at Volpara want to accompany a woman throughout
her complete breast health journey — right from that first
assessment session, to which we now have access through
the EHRs, then with the baseline mammogram and so on
through their screening regimes. This enables us to help
them track change over time, help identify issues early on,
and help monitor treatment success. For example, if women
start taking Hormone Replacement Therapy (HRT), there
is a possibility that HRT could result in an increase in their
breast density. In such cases it’s really desirable to quickly
switch to a different therapeutic approach.

“... we need to have highly accurate breast
cancer risk models since the patient’s risk
assessment will direct her care...”
As I’ve said, our company has access to a phenomenal dataset. It’s of course important to have early detection, but we
want to get to the point of prevention as well. To achieve
that we need to have highly accurate breast cancer risk
models since the patient’s risk assessments will direct her
care. As women are often recommended to follow various
regimens there must also be a system to track how those
regimens are actually helping to reduce the risk of breast
cancer. For example, women taking a preventative chemotherapeutic agent like Tamoxifen should be assessed after a
6-12 months period to determine whether in fact the drug
therapy is contributing to a reduction of their risk. If it
turns out that Tamoxifen is not having any impact on their
breast density, the doctors can then consider recommending another agent to reduce the risk.
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Q

Where do you see the biggest future benefits for
breast centers coming out of the combination of
Volpara and CRA?

The USA in particular has moved, and is continuing to
move towards personalized breast care and as you are aware,
risk assessment and breast density measurement are key
components of that. Already as a leader in breast density
measurement — especially because we have a continuous
score and not just ABCD density categories. We are now
happy to complement that position by leadership in the
risk assessment side, as evidenced by the fact that we now
have the ability to provide risk scoring to over 32% of the
USA population. Thus, in many ways, we now really do
have the keys to enable personalized breast care across a
lot of the US. When a woman comes in, completes her risk
assessment questionnaire and then receives an automated
volumetric breast density score, the result is the creation of
accessible and actionable data that the radiologist can use
to determine any additional imaging, all the way through to
genetic testing.

Q

What impact on the acceptance of personalized screening do you expect from having 10 years’ worth of risk
data before that mammogram and the density score?
The reality is that, inevitably, procedures in breast cancer
screening only change very slowly because everything has to
be evidence-based. For example, if you look at the work we’ve
done in the Netherlands on the DENSE project — that was a
10-year randomized control trial. The study produced some
spectacular and solid results showing a reduction in interval
cancers by using mammography and then MRI for women
with dense breasts. However all that took 10 years. Our aim
with our data is to help scientists understand things more fully
and especially a lot earlier. The hope is to speed up some of
these advances so we can pull them into the breast imaging
centers sooner rather than later.

Q

What reactions are you getting from organizations like
the American College of Radiology and other bodies?

We’re seeing very strong support for risk assessment. Disclosure to the patient of their breast density is now pretty
well established as the standard of care across the US,
even though the FDA is still debating about whether to
actually mandate the reporting of density information for
all women. At the same time, the ACR has suggested risk
assessment at the age of 30 and the Center for Disease
Control (CDC) recently recommended that women should
know their breast cancer risk and consider genetics testing. In addition, some parts of the Centers for Medicare &
Medicaid Services (CMS) have recently started to include
carrying out breast cancer risk assessment as a quality metric for breast imaging centers. So you can see that there is
now a build-up of momentum towards personalized breast
care. All in all, it’s very exciting and it certainly feels like
the combination of Volpara and CRA occurred at a perfect
time.
OCTOBER 2021
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Q

Are you seeing the same kind of regulatory push in
Europe?

No. We’re not seeing that from the regulatory bodies
in Europe, but instead what we do see is an increased
interest by practices and groups to carry out risk assessment simply because they see the benefits. These are
the groups who understand that if you carry out MRI
on women with extremely dense breasts, you can dramatically reduce all cancers. We’re involved in numerous
projects around the world, like PROCAS and BRAID
in the UK, both of which are large studies looking at
how best to prioritize limited resources for women at
the highest risk. So there’s undoubtedly a lot of interest
out there in the world, but I wouldn’t say it’s regulatory,
it’s more a kind of clinical interest at the moment. But
as study results come out and randomized control trials such as DENSE come through we are going to see
screening programs changing. Just to be clear however,
I want to emphasize that the current population-based
screening programs do an amazing job and are proven
to reduce mortality. However there are always ways to
improve and optimize the approach.

Q

What sort of expansion plans do you envisage for
Europe and the rest of world?

CRA Health is a US company, but Volpara is global — we sell
into 39 countries around the world. We are involved in many

“... We are fully intent on taking the benefits
of personalized breast care around the world ...”
important European research projects, such as those in the UK
that we already mentioned as well as the DENSE project in the
Netherlands, and other large studies in Sweden, Norway and
elsewhere in Australia and New Zealand. We are fully intent
on taking the benefits of personalized breast care around the
world. We firmly believe we now have the IT infrastructure
and expertise to make risk assessment and optimal screening strategies completely operational and viable throughout
the world. To do this in practice, we aim to supply healthcare
personnel with the knowledge, data and evidence to actually
and successfully implement the approach so we can get to
Volpara-level care everywhere.

Q

In addition to the EHR integrations that we’ve talked
about, are there any other benefits and areas of new
opportunities that you can see in the future ?
It’s well established that EHR-based systems provide fantastic connectivity for networks of hospitals, imaging centers,
referring doctors and so on. However we believe that as far as
reporting and compliance issues are concerned there are many
aspects which could be further improved. It’s in these areas,
where we have a lot of expertise, that we believe we can bring
significant further benefits to our customers.
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AI - based software in breast imaging:
a personal account of several months’
experience
Elena Cauzza has been running the xDonna
Institute in Switzerland for the last nine years.
Each year she sees more than three thousand
women at her Bellinzone site located in the Swiss
canton of Tessin. Since the spring of 2021, she
has been using iCAD’s software, ProFound AI for
Digital Breast Tomosynthesis, ProFound AI for 2D
Mammography and ProFound AI Risk. Based on
artificial intelligence (AI), these programs act as
veritable “team members” which the radiologist
systematically consults when diagnosing and
screening patients. The Profound AI Risk software
is used to analyze the risk a woman has of developing breast cancer within two years following a
mammography. Journalist Sandy Evangelista conducted the following interview with Dr. Cauzza, a
woman who is of service to other women.
An exclusively female team welcomes
visitors to the premises of xDonna - a
name chosen to reflect the Italian word
for women but also with a reference to
X-rays, a key component of any radiology facility. Elena Cauzza has been
working as a radiologist for almost 20

years and has had first-hand experience of the dramatic technological
transformation in medical imaging that
has taken place over that period. She
first used digital tools in 2005: “Tremendous progress has been achieved
in terms of the equipment, especially

Dr. Cauzza has been using the software packages since spring of this year. Photo © Alain Herzog
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Seeing more than 3000 women for breast imaging
per annum, Dr. Elena Cauzza has first-hand experience of the remarkable technological transformation in medical imaging over recent years Photo
© Alain Herzog

with the switch to digital mammography then by the introduction of digital
breast tomosynthesis (DBT), i.e. 3D
mammography. The waiting time for
breast examinations is now shorter
and the administered dose of X-rays
lower. Paradoxically, this has had an
impact on our work by considerably
increasing the number of patients we
see. On the one hand, the technological
advances allow us to provide women
with a faster and more accurate diagnosis; while on the other hand, we now
see a greater number of patients than
ever before, who of course require our
attention and take more of our time.
Particularly with DBT, we no longer
have just one image to analyze but now
fifty or more images for each patient.
The number of cases studied each day
has also increased, placing an even
greater strain on the radiologist’s eyes.”
At the start of the year, Elena Cauzza
acquired three software programmes
from iCAD. These are ProFound AI for
2D Mammography, ProFound AI for
DBT, and ProFound AI Risk. Now that
she has gained practical experience of
OCTOBER 2021

using the software, it seemed to be a good
time to understand the rationale behind
the software acquisitions and to make an
initial assessment of their performance.

Q

Why did you start to use artificial
intelligence at your institute?

“I believe it is important to work with
new-generation systems for breast cancer screening. Some of my patients are
very well informed and speak to me quite
knowledgeably about the different technologies they have heard about. As a doctor and as a woman, I want to offer the
best tools in breast screening.”

Q

How do you work with the
ProFound AI 2D and 3D software?

“AI for 2D and 3D mammography is like
having another team member. Normal
cases can be validated rapidly to allow
the radiologist to focus on more complex cases. In practice, I always analyze
the X-ray images first before consulting
the software results. ProFound AI for
DBT helps me to analyze the exam more
quickly and with higher accuracy. For
example, some patients may have more
than one lesion and several micro-calcification foci, and the software helps
me to identify which lesions we should
biopsy. I quickly realized that it was
very helpful to have another ‘colleague’
looking at the images with us and at the
same time. I installed the software on
all three of my mammography devices.”

Q

How does it work?

“The software identifies and highlights
the lesions by circling them and also provides a score for each lesion. This score
represents the likelihood that the lesion
is cancerous, and shows the depth location of the lesion on the image. It is an
additional tool that allows me to confirm any doubts that I may have or to
reassure me that I have not missed any
minor distortions. In my job, making a
mistake can be the equivalent of missing
a tumor! Obviously in my profession this
is not a desirable scenario so having tools
that help me reduce the risk of error is a
welcome addition. Of course, the final
OCTOBER 2021

ProFound AI Risk is the first and only clinical decision support tool that provides an accurate
short-term breast cancer risk estimation that is truly personalized for each woman, based only on a
screening mammogram. This enables an optimal, personalized screening schedule to be drawn up and agreed
on with the patient. Photo © Alain Herzog

diagnosis still remains my responsibility.
Moreover, even if the software indicates

“... My patients believe that it
is important that they are seen
in a medical facility where they
know that they will benefit from
personalized follow-up...”

a very low score, this does not mean that
I don’t look at the images very carefully.”

Q

Why did you choose ProFound AI
RISK?

“The software determines the patient’s
risk of developing breast cancer in the
next two years and so allows me to
ascertain the frequency of examinations. When I started as a breast radiologist, I looked at the patient’s history
and searched for any evidence of familial
risk. What intrigued me most when I first
started using the software was that, relying solely on the images and based only
on tangible data such as density, asymmetry and calcification, it indicated exactly
the same risks that I had calculated. This
reinforces the idea that vital information
is available from the mammary gland. It
D I
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is this information that the software uses
to estimate the risk

Q

How do you determine the risk for
patients over a two-year period?

“Based on general-population and agerelated data, the software informs me of
the risk expressed in terms of percentages.
There are four degrees of risk: low, general, moderate, and high. If a High Risk
appears on my screen, I suggest to the
patient that I should see her again in one
year. At each appointment her risk will be
re-assessed. It is not impossible that, over
the following years, the risk will revert to
that of the general population. Having a
high risk does not necessarily imply that
a tumor will inevitably develop — we are
only talking about risk and not disease.”

Q

How in practice do you use the
various software programmes?

“I use ProFound AI for 2D and 3D mammography and ProFound AI Risk software for all my patients without exception, for both screening and diagnosis.
My patients believe that it is important
that they are seen in a medical facility
where they know that they will benefit
from personalized follow-up, This really
reassures them.”
27
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Marker clips: a “must” in breast
cancer diagnostics
Although the use of breast biopsy markers is becoming increasingly widespread, many radiologists still
tend to take marker clips and the technology behind
them for granted. With the recent announcement that
Hologic has acquired SOMATEX, a company specialized in the development of biopsy marker systems,
we thought the moment was opportune to find out
more about the current status and future potential of
biopsy site markers.
We spoke to Professor Ute Krainick-Strobel, lead physician of the mammography screening program in the
Neckar-Alb region in Germany and managing director
of a group practice for breast diagnostics in Tübingen,
Germany. Prof. Krainick-Strobel explains why she
believes the use of marker clips is essential in almost
every case, be it to prepare for neoadjuvant chemotherapy, for surgery or to document biopsy sites.

Q

how many biopsies do you carry out in any given
year?

In our practice we carry out diagnostics in patients
undergoing curative procedures for breast cancer,
but we are also lead physicians for the screening
mammography program in the Neckar-Alb region
in the South-West of Germany. In this latter function we offer mammography services to 140.000 eligible women in the counties of Böblingen, Tübingen, Reutlingen and Zollern-Albkreis. Any follow-up
diagnostic and interventional procedures that may be
necessary are carried out in the certified breast center
located in Tübingen.
We distinguish between the biopsies we perform as part
of the follow-up of patients undergoing curative procedures for breast cancer and those we carry out in our
breast screening program. In the former case we carry out
approximately 150 to 200 biopsies per year, whereas for
lesions detected in the screening program we carry out
approximately 400 to 500 biopsies. Of this total of roughly
700 biopsies per annum, approximately 65 percent are
carried out under ultrasound-guidance and 35 percent are
X-ray-guided. We can also offer MR-guided biopsies in
cooperation with the Tübingen University Breast Center.
28
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Prof. Krainick-Strobel is lead physician of the mammography screening
program of the Neckar-Alb region in
Germany and managing director of a
group practice for breast diagnostics
in Tübingen,. She has extensive experience of breast biopsies both with
women in screening programs and
patients undergoing breast cancer
curative therapy.

Q

Of these biopsies, how many are positive and how
many are negative? What about cancer detection
rates in the screening programs?
As far as the screening biopsies are concerned, 54
percent are found to be malignant and 46 percent
benign, which is broadly in line with the expectation
that more than 50 percent of screening biopsies should
be malignant. Our cancer detection rate in screening
mammography is 6 out of every 1000 women screened,
a rate which has remained pretty much unchanged over
the last few years. In the early phases of a screening
program, cancer detection rates tend to be higher but
they then flatten out over time.

Q

Let’s now turn to clips. How often and in which
cases do you use a clip? Has clip usage changed
over the past few years?
Let me take the second question first. I have indeed
noticed a change, specifically an increase, in the
frequency of clip usage as the screening program
progresses.
The data confirm statistically that we are detecting
ever-smaller lesions, as evidenced by the fact that
the proportion of T1a and T1b cancers detected has
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— if we use a clip, we should also use a wire to guide the
surgeon to the site.
Thus a clip without a wire doesn’t help the surgeons since
they can’t detect the clip. Recently, radioactive clips have
been developed which in principle can be detected more
easily, but the precise benefits of such clips have yet to be
confirmed in rigorous studies.
Wires and clips serve different purposes. In diagnostic
cases, I use clips since it is important that they sit securely
in the biopsy cavity, that they don’t migrate and that they
are still visible after a few months.

Marker clips exist in many shapes and sizes. Thanks to its unique spherical shape
and surface structure, the Tumark Vision marker from Somatex (shown above) is
highly visible in ultrasound – regardless of transducer position. The three-dimensional
design of the marker also allows very sensitive detection by other imaging modalities
such as mammography, CT, and MRI.

been increasing steadily over the past years. With lesions
smaller than 1 cm we routinely almost always use a clip
— for which the breast center teams are grateful. Each
biopsy causes a small hematoma so with the clip we avoid
the possibility that the lesion “disappears”.
An additional benefit of using a clip occurs whenever there
is a lesion where we have well-founded suspicions that it is
cancerous, but that nevertheless the biopsy shows benign
results on pathology. In such a situation, the use of a clip
can confirm that the biopsy was carried out at the correct
site. This is particularly important in screening programs.

Q

Does the appropriate and consistent use of clips
decrease the need for pre-surgery MRI or mammography in planning for neoadjuvant chemotherapy?
No. Clips are important at the beginning of neoadjuvant
chemotherapy in case the lesion is no longer visible. However MRI monitoring will continue to be an irreplaceable
procedure.
Moreover, clips are useful to mark lymph nodes when
planning neoadjuvant chemotherapy. This step takes place
after the diagnosis, that is when histological results are
available and when the interdisciplinary breast center
board has decided to initiate neoadjuvant chemotherapy.

Q

With regard to clips, is there a difference between
ultrasound-guided or stereotactic biopsies?

Both methods are possible. Under X-ray guidance the clip is
inserted via the biopsy needle and the delivery system while
So, overall does that mean that the use of a clip the breast is compressed. This procedure is a bit more difficult,
enhances overall process quality?
and in addition the clip might dislocate when the breast is
decompressed. Technically, ultrasound guidance is easier. But
Absolutely. All our screening results are assessed in pre- in general clips can be inserted using both guidance methods.
and post-surgery boards
In any case, we have to procomprising the radiologist,
vide a description of the clip’s
the surgeon and the patholo- “... I cannot imagine working any more without a location — either right next
gist where it is clearly impor- clip. In my opinion, every institution that carries to the lesion, in the biopsy
tant to demonstrate that the
cavity or elsewhere. This
out breast biopsies should always have an appro- information is vital for the
correct site was examined.
priate selection of clips to hand...”
A clip enables the lesions to
surgeon, for the post-surgery
be unambiguously identified
follow-up x-ray acquistion
and the distance between a
or for the treating physicians
lesion and a microcalcification marked.
further down the therapeutic/surgical line
In short, I cannot imagine working any more without
a clip. In my opinion, every institution that carries out
Presumably, the use of clips can also help the radiolobreast biopsies should always have an appropriate selecgist, for example by providing clear visualization in
tion of clips to hand. This is the only way to ensure opti- different imaging modalities?
mal surgical planning.
Yes, very much so. The clips are helpful because they
How in practice does pre-surgery marking support enable radiological findings to be correlated no matter
the actual intervention? Can a clip replace the mark- which imaging modality is used. For example the proing wire?
cedures used in screening programs are different from
those used later on in the breast centers where surgery is
It’s not a question of “either/or” when we are talking about performed so it’s important that the clips be visible under
clips or wires, since in fact the two should be combined all imaging modalities.

Q
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Artifacts in contrast-enhanced
mammography: are there
differences between vendors?
By Dr. S Neppalli, Dr. M L Hill, Miss M A Kessell, Ms. C R Madeley, Mr. P S Vlaskovsky & Dr. D B Taylor

This article summarizes the
results of our recent retrospective study of artifacts present on
contrast-enhanced mammography
(CEM) from two different vendors.
We found significant differences
between vendors when comparing
artifact incidence and subjective
severity and postulate that some of
these artifacts could impact diagnostic accuracy.
Clinicians should be aware of differences between the type, frequency
and severity of artifacts that can
occur on different vendor images as
this could influence diagnostic interpretation.
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Detection of cancer on mammography relies on visual
perception of the tissue differences associated with malignancy compared to normal tissue. In some cases, the morphological differences between malignant and normal
tissue can be very subtle. This isn’t necessarily a problem
if the radiological contrast between the tissue types differs
substantially. However, the chemical composition of cancerous cells is usually similar enough to healthy tissue that
detection based on contrast differences alone is difficult,
unless the tumour is centimetre-scale. As such, to find
early disease radiologists typically rely on a combination
of morphology and contrast.
While this has worked well for many women, as evidenced by the reduction in breast cancer mortality due to
mammographic screening, mammography isn’t equally
effective for all cancer subtypes, nor for all breast compositions. In particular, the performance of mammography
is lower in women with dense breasts where cancers can
be obscured and false positives are also more common
[1]. Although digital breast tomosynthesis (DBT) partially
addresses this issue by reducing tissue superposition, DBT
doesn’t overcome the lack of inherent radiological contrast
and potential for minimal morphological differences.
Breast MRI and contrast-enhanced mammography
(CEM) improve cancer detection by providing both morphological and functional information about breast tissue.
Cancer is associated with neoangiogenesis, the process
associated with the proliferation of abnormally leaky
blood vessels. For CEM, intravenous iodine-based contrast is administered, which then concentrates within sites
of neovascularity in the breasts. The X-ray energies used
to obtain the images make use of the differential absorption of X-rays that occurs around the k-edge of iodine to
give images where areas of high iodine concentration are
highlighted.
CEM systems acquire images using x-rays at two energy
levels, so called ‘low-energy’ (LE) and ‘high-energy’ (HE)
and produce a dual-energy subtraction (DES) image
using these as inputs. Approximately two minutes after
an intravenous injection of iodinated contrast, the breast
is compressed and LE/HE images are acquired in rapid
succession. The LE exposure uses typical mammographic
x-ray spectra, producing an image deemed diagnostically
equivalent to conventional DM [2]. The HE image is
acquired with a tube voltage above the k-edge of iodine.
A weighted subtraction, or ‘recombination’ algorithm is
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Figure 1. A GE mediolateral oblique view of the right breast in a 59-year-old female.
(a) LE image (b) DES image with a “halo” artifact (open arrows) and “ripple” artifact in
the inferior section (dashed circle). Although some high attenuation objects, such as
calcifications (solid circle), are suppressed on the DE image, the metallic (high attenuation) marker clip (solid arrow) is not. LE, low-energy; DES, dual-energy subtracted.

then applied to the LE and HE images to suppress anatomical noise and highlight areas of contrast-enhancement in the
DES image [3]. The CEM recombination algorithms, and
any supplemental image processing that may be applied are
both technology- and vendor-specific. While the LE and DES
image are immediately available for viewing by the interpreting physician, the HE image is only used for production of the
iodine enhanced image and is not used for diagnosis.
The application of CEM as part of routine diagnostic

problem-solving workup is gaining traction, as the study
can be completed within 10 minutes, as part of a “one-stop”
approach on the day the patient attends the clinic. CEM is
also considered a practical and robust alternative to breast
MRI, with a recent meta-analysis demonstrating that CEM
has a higher diagnostic accuracy [4]. The use of CEM for
screening is currently being investigated for subpopulations
such as women with dense breasts and those at intermediate
risk for breast cancer [5, 6]. Recent development and commercial availability of CEM biopsy units enabling biopsy of
CEM-only findings has further supported the efficacy of this
modality for use in routine clinical practice.
Multiple potential sources of image CEM image artifacts exist,
some of which have already been described in the literature
and include equipment malfunction, poor breast compression,
patient motion, and contrast agent contamination [7-12].
Given that this technology is relatively new, few clinics have
used CEM systems from multiple vendors. To our knowledge,
a comparative analysis of CEM artifacts on images from
different vendors has not been previously performed, and
the potential diagnostic implications of differences in imaging technologies and image processing algorithms on CEM
images and CEM artifacts are unknown. The importance of
this knowledge will increase as radiologists gain more experience of images taken with different vendor systems and the
use of artificial intelligence (AI) increases.
STUDY DESIGN AND METHODS

A total of 200 consecutive CEM studies were reviewed
between September 2013 and March 2017. Of those 100 had
been performed using the GE Senographe Essential (software versions 55.20 2013-2015, 56.12 2015-2016, and 56.21.3
2016-2020) and the other 100 were obtained with the Hologic
Selenia Dimensions (software version 1.8.3 2016-2019).
The commonest clinical indications for CEM included local cancer staging, problem solving, and moderate risk screening for
those women unable to have MRI. A standardized CEM technique was used for all 200 studies with all studies performed by the
same group of nine medical imaging technologists (MITs) with
mammographic experience ranging from 3 to 20 years.
Image Analysis

The LE and DES images for all four views of each study
were retrospectively reviewed by a subspecialist consultant
breast radiologist and one of two senior MITs, each with over
five years of CEM experience, using an Agfa PACS (Version
6.5.3.1509 2013) system and dual 5-megapixel Planar Dome
ES monitors. DES images were analyzed for each artifact after
excluding a cause for the artifact on the LE image.

Figure 2. A Hologic mediolateral oblique view of the left breast in a 46-year-old
female recalled for assessment following screening mammography. (a) LE image (b)
DES image showing the “elephant rind” artifact (arrows) in the subcutaneous region.
There is marked background parenchymal enhancement. LE, low-energy; DES, dualenergy subtracted.
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Sixteen artifacts (described below) were observed as being
present or absent on each DES image.
Known artifacts

1. Ripple: faint alternating black and white lines [Figure 1],
[3,10-12].
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Artifacts with a variable severity were graded
from 0 to 3 in 0.5 increments by consensus
between the reviewing radiologist and MIT,
using criteria that were developed based
on the minimal/mild/moderate/marked
descriptors used for scoring background
parenchymal enhancement on breast MRI.
STATISTICAL ANALYSIS

Figure 3. Hologic images of a 50-year-old female recalled for assessment following screening mammography.
The breasts are heterogeneously dense (BI-RADS “c”) on the LE craniocaudal and mediolateral oblique images (a)
and (b). There is a spiculated mass (open arrows) in the upper inner quadrant of the left breast that demonstrates
moderately intense, thick rim enhancement on the DES images (c) and (d). On ultrasound guided core biopsy, the
lesion was a Grade 2 invasive ductal carcinoma, oestrogen and progesterone receptor positive, HER2 negative.
The retroglandular fat (long solid arrows) on the LE images has an enhanced appearance on the DES images. This
increased density is an example of the “cloudy fat” artifact. Note that the parenchyma is not enhancing on the
DES images (e.g., open dotted arrows), indicating there is no detectable background parenchymal enhancement.
LE, low-energy; DES, dual-energy subtracted.

2. Halo: an arc-shaped whiter region paralleling the breast edge [Figure 1], [ 9-12].
3. Skin line enhancement: highlighting of the
skin line contour on the DES image [9,11,12]
4. Air gap: a dark artifact caused by incomplete contact due to air trapped in the skin
folds [8,10,12]. We recorded air gap artifacts
in the DES image when the artifact appearance was either enhanced compared to the
LE image, or when no air gap artifact was
visible on the LE image.
5. Contrast contamination: non-mass enhancement seen only on the DES images [7,8,11,12]
New artifacts

6. Elephant rind: a term coined by our group
due to its peripheral location and likeness to
the pattern and thickness of an elephant’s skin
[Figure 2].
(a)

(b)

7. Cloudy fat: the appearance of contrast
enhancement of fatty tissue regions [Figure 3].
8. Corrugations: parallel, transverse grooves
seen in the superior part of breast on the MLO
projection
9. Suppression of highly attenuating objects:
It remains to be seen whether suppression is
artifactual or intended, our observations have
been recorded without statistical analysis, with
some CEM images having variable suppression
[Figure 1]
10. Negative rim surrounding a lesion
11. Black line on the pectoral muscle
12. White line on the pectoral muscle
13. Pectoral highlighting
14. Bright pectorals
15. Chest wall highlighting
16. Black line on chest wall

(c)

(d)

The relative risk was calculated to assess
whether there was a significant difference
in the incidence of each artifact between
both vendors. A Wilcoxon rank-sum test
was used to investigate whether there was
a significant difference in the distribution
of severity gradings between the vendors
for images where the artifact in question
was detected by both vendors.
RESULTS

Incidence

Elephant rind, corrugations and a black
line on chest wall artifact were seen exclusively on Hologic images. Artifacts seen
in significantly more Hologic than GE
images included cloudy fat, negative rim
around a lesion, and a white line on the
pectoral muscle (p<0.05).
Artifacts seen significantly more on
GE than Hologic images included halo,
ripple, skin line enhancement, black line
on pectoral muscle, bright pectoral muscles, chest wall highlighting, and air gap
(p<0.05).
Severity

The distribution of severity grades for
the cloudy fat artifact differ significantly,
with Hologic having a higher mean rank
(e)

Figure 4. The raw LE (W/Rh, 28 kVp, 150 mAs) and HE (W/Cu, 45 kVp, 165 mAs) images from a Hologic CEM (45 mm compressed thickness) were processed using a range
of weightings to produce different DES images (a) The original ‘For Presentation’ LE image demonstrating fat and fibroglandular tissue (b) DES image with a weighting of 0.20
demonstrating dark adipose tissue and white fibroglandular tissue. (c) DES image with a weighting of 0.22 demonstrating ideal cancellation of adipose and fibroglandular
tissue with signal from the contrast in blood vessels still visualized. (d) DES image with a weighting of 0.24 demonstrating white adipose tissue and dark fibroglandular
tissue (e) The DES image produced by Hologic. This has a similar appearance to (d), the one produced with a 0.24 weighting, showing white adipose tissue, dark fibroglandular tissue and demonstrating the observed cloudy fat artifact. CEM, contrast-enhanced mammography; LE, low-energy; HE, high-energy; DES, dual-energy subtracted.
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(p<0.001). The distribution of severity grades for the halo and
ripple artifacts also have a significant difference, with GE having
a higher mean rank (p<0.001 and p=0.028 respectively).
Etiology

Further investigation on the potential causes for these artifacts
are discussed in our paper with an example demonstrated in
Figure 4 [13].
CONCLUSION

In summary, we have demonstrated substantial variability in
CEM image artifact frequency and type between vendor systems. As such, it is important for interpreting physicians to be
aware of potential differences in appearance of the recombined
images, to minimize possible influence on diagnosis. While
this paper did not evaluate the potential impact of the artifacts
on interpretation, we postulate that some (in particular “cloudy
fat”) could influence diagnostic accuracy, reading time, and/or
reader’s confidence in interpreting CEM images.
This study is the first to have compared CEM images acquired
using different vendors’ equipment and reveals the important
role that processing algorithms play in the appearance of
DES images. CEM is a relatively new and evolving modality;
improvements in the production of DES images will continue
to be made. To date, clinical interpretation of CEM images
has been almost entirely visual and, as such, subjective. It
has been postulated that more information with diagnostic
potential could be gleaned from CEM via various quantitative measurements, including those using radiomics and the
application of AI-based approaches [14-19]. For these applications, it is critical that the image data accurately reflect the
underlying biology. However, our work suggests that some of
the artifacts present on the DES images could interfere with
subsequent automated analyses. Thus, we suggest it might be
preferrable for the raw LE and HE image data to be used as
inputs to CEM image analysis algorithms as opposed to the
manufacturer-generated DES image. Use of the raw image
data may avoid some of the artifacts introduced by image
processing and help neutralize some of the technology- and
processing-specific differences between vendor systems.

“... Our work has revealed opportunities for
improvements to the CEM image processing algorithms and we anticipate that CEM
algorithms will continue to evolve...”

Our work has revealed opportunities for improvements to
the CEM image processing algorithms and we anticipate that
CEM algorithms will continue to evolve. While new image
processing routines would likely be applicable to older raw
images, the non-linear nature of many image processing
algorithms may preclude re-processing of previously processed images.
We are in the midst of an era of increased adoption of CEM
clinically, with increased commercial offerings of CEM systems from different manufacturers. As already observed
OCTOBER 2021
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for digital mammography, AI can be sensitive to different
vendor images and the vendor mix in a training dataset
can bias algorithms towards superior results from the wellrepresented system types. The burgeoning variety of CEM
flavours is therefore expected to make development of multivendor AI, and almost any type of widely applicable image
analysis algorithms, challenging.
Manufacturers should be encouraged to provide straightforward means to output the CEM raw image data for prospective storage to help advance the development, validation and
testing of AI for CEM.
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Photon-counting CT experts nominated for prestigious
national German Future Award
Professor Thomas Flohr, Dr.
The new CT images now
Björn Kreisler, and Dr. Stefan
offer reliable visualization
Ulzheimer (all employees of
of stenoses in coronary vesSiemens Healthineers) have been
sels – all without the risks of
nominated for the prestigious
an invasive procedure. The
German Future Award, one
combination of the excelof the most esteemed German
lent image sharpness, new
awards for technology and innoimage information, and
vation. The key selection criteria
short acquisition times this
for the German Future Award
new technology provides
include both the quality of the
can be applied to the imagresearch as well as the patenting of other moving organs,
ability and marketability of the
such as the lungs.
innovation.
The nomination is for the The three Siemens Healthineers employees who have been nominated for the pres- Reduction in radiation
development of the first photon- tigious German Future Prize are (L to R), Dr. Stefan Ulzheimer, Prof. Thomas Flohr dose
counting computed tomography & Dr. Björn Kreisler. Dr. Ulzheimer is responsible for transforming the new technology
Since radiation doses can
(CT) scanner for routine clinical into saleable products with clear clinical applications; Prof. Flohr was active in the be reduced by up to 40 perproject from the outset as long-term head of CT Physics, application pre-development
procedures, which is now ready and clinical collaborations whereas Dr Kreisler served as detector physicist and cent (as well as a reduction
for production. With their novel senior key expert for detectors. The nominees are supported by an R&D team of in contrast media), it will
system concept and pioneering several hundred engineers.
also be possible to carry out
new detector technology, the CT
more frequent CT examinaexperts have opened the way for a new era energy of the X-rays is lost and is thus tions in the future. This would include
in computed tomography. “Together with no longer available to aid in diagno- procedures such as regular screening for
the entire team at Siemens Healthineers, I sis; image contrast is reduced, and the lung cancer, which are already becomam very pleased to see three of our leading images lack clarity.
ing standard of care in many countries
CT experts nominated for the German
The photon-counting CT detector around the world.
Future Award. The photon-counting CT developed by Siemens Healthineers no
Several internationally renowned unisystem they developed opens up new hori- longer converts the X-rays into visible versity hospitals in Germany and abroad
zons in medical imaging. Their nomina- light. Instead, the X-ray photons are con- are currently evaluating the system that
tion is a great honor for our entire com- verted directly into electrical signals and has been approved for clinical use and
pany and is further proof of
installed in 20 locations. The
our sustained investment in
“...In the future, every CT will be a photon-counting CT...” systems are still being used
innovation,” says Dr. Bernd
with a clear research focus,
... Prof GP Krestin, Past-President of ESR
Montag, CEO of Siemens
but the results are very
Healthineers. In fiscal year
promising.
2020, Siemens Healthineers invested then counted without information loss.
“In the future, every CT will be a
around €1.35 billion in research and The result is that the images are twice photon-counting CT,” said Professor
development, with the R&D team alone as sharp as conventional CT and are GP Krestin, past-president of ESR and
employs a workforce of over 10 000.
acquired at 40 % lower radiation dose. chairman of radiology at Erasmus,
In addition, lower amounts of contrast University Medical Centre Rotterdam,
media are needed. Implementing this The Netherlands.
Overcoming the limitations of
new technology in a Dual Source CT
In the medium and long term,
conventional CT detectors
The centerpiece of the innovation is system – that is, with two X-ray tubes Siemens Healthineers plans to integrate
its new cadmium telluride (CdTe) based and two detectors – also shortens image the new technology into all of its CT sysphoton-counting detector which pres- acquisition times. All this eliminates tems. Currently the world market leader
ents clear advantages over conventional the need for multiple additional exami- in CT, Siemens Healthineers, is poised to
CT detectors. Standard CT detectors first nations and ultimately saves on time continue to play a dominant role in the
convert the X-rays into visible light that and costs. One example of this is the growing CT market.
is subsequently detected by a light sen- CT examination of coronary vessels.
sor, ultimately producing the final image. Previously, patients with severe calcifi- SIEMENS HEALTHINEERS
However because of this intermediate cation or stents had to undergo inva- ERLANGEN, GERMANY
step, important information about the sive diagnostic cardiac catheterization. www.siemens-healthineers.com
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Volpara Expands Lung Screening Capabilities Via
Strategic Relationship with RevealDx
Volpara Health has further expanded
its footprint in the US lung screening
market with a strategic relationship with
Seattle-based lung AI company RevealDx.
This follows Volpara’s recent collaboration
agreement with leading US lung imaging
company Riverain Technologies..
Approximately, 20–30% of lung CT
exams reveal lung nodules which need to
be characterized as benign or malignant.
The workup typically may include a follow-up lung CT exam few months later or
a surgical biopsy. In addition, many lung
nodules are found incidentally when CT
exams are performed for other reasons,
such as shortness of breath, chest pain,
or injury.
Volpara Lung software — an advanced,
integrated, and
adaptable reporting, tracking, and
risk assessment
solution for lung
cancer screening — enables
patient management from scheduling to diagnosis.
The software offers structured reporting, customisable reminders, and more
than 40 statistical reports to monitor and
track patients — critical for outreach to
patients overdue for their screening or
follow-up exams. Volpara Lung automatically collects and validates all the required
data elements for successful submission
to the American College of Radiology
Lung Cancer Screening Registry for reimbursement.
RevealDx, formerly known as
Mindshare Medical, is focused on
improving lung cancer outcomes by
delivering the most advanced, radiomics
and AI-enabled, lung cancer decisionsupport software to drive the optimal
clinical pathway for each patient based
on automated analytics of each lung nodule. Its patented, CE-marked software
product integrates with picture archiving
and communication systems (PACS) and
scores nodules found in lung CT, informing better clinical decision making. Early
clinical data for RevealAI-Lung suggests
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that many cancers can be detected earlier
by using the AI nodule analysis rather
than waiting for a scan in a few months’
time, while simultaneously reducing false
positives, with potentially significant cost
savings.
“When we acquired MRS Systems in
2019, we entered the lung cancer screening
market with practice management software covering about 8% of the US lung
cancer screening market. Since then, the
benefits of lung cancer screening using
low-dose CT have become more widely
accepted globally, with the US doubling the
number of people eligible, and countries
like Australia starting the process of scoping
out nationwide programs. Despite the clear
benefits of screening in reducing mortality, a major issue
those programs
face is the number
of false positive
nodules found in
routine screening
as well as incidental findings. That
differentiation of
nodules is exactly
what RevealDx has been focusing on. We
look forward to working closely with them
to bring that technology to market as part
of an integrated lung cancer screening platform,” said Dr. Ralph Highnam, Group
CEO of Volpara.
“Volpara has a solid market share
in lung, and we look forward to working closely with them to fully integrate
RevealDx’s AI capabilities into a wider lung
offering both here in the United States and
Australia and New Zealand. By informing precision medicine, our products will
improve follow-up for millions of patients.
The ability to diagnose early, inform treatments, and optimise the total cost of care
will be a game-changer,” said Chris Wood,
RevealDx CEO.
REVEAL DX
SEATTLE, WA USA
https://reveal-dx.com/
VOLPARA HEALTH
WELLINGTON, NEW ZEALAND
https://www.volparahealth.com.
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Collaboration extended
between SyntheticMR
and Siemens
Healthineers
The quantitative SyMRI NEURO
package from Synthetic MR measures
the absolute tissue properties of the
brain in a single 6-minute scan and provides quantitative data, automatic tissue
segmentation and adjustable contrast
weighted images, so supporting a faster
hospital workflow, greater diagnostic
confidence and improved patient satisfaction. The product can be seamlessly
integrated in the clinical workflow.
Since 2018, SyMRI NEURO has been
available for purchase on the Siemens
Healthineers Digital Marketplace. Now,
in addition to this, SyMRI NEURO
can be purchased together with

MAGNETOM MRI scanners directly
from Siemens Healthineers. “Through
our partnership with SyntheticMR, we
are further transforming syngo.via and
Syngo Carbon into an independent
advanced visualization platform while
extending our reading & reporting solution”, says Oliver Klinkow, Vice President
of Marketing and Sales at Syngo. Ulrik
Harrysson, CEO, SyntheticMR said
“This license agreement is an important
step towards a deeper collaboration with
Siemens Healthineers on a global level. We
see a high level of interest in our medical
imaging solutions to further enhance MRI
workflows and provide decision support.
The agreement represents a significant
addition to our sales resources and enables
us to further support our customers and
healthcare in general”
SYNTHETICMR AB,
LINKÖPING, SWEDEN
https://syntheticmr.com/
SIEMENS HEALTHINEERS,
ERLANGEN, GERMANY
www.siemens-healthineers.com
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GE Healthcare continues its
acquisition strategy
Real-time ultrasound in surgery.

In the latest of a series of acquisitions
carried out by GE Healthcare, the company announced that it has entered into
an agreement to acquire BK Medical, an
advanced surgical visualization company
whose ultrasound technology helps clinicians visualize the patient’s body in real
time during surgery and helps surgeons
make critical decisions.

BK Medical

BK Medical’s technology helps clinicians see inside
a patient’s body in real time during surgery, gives
them visual information to guide them during procedures and helps them make critical decisions.
Image credit: BK Medical

The $1.45 billion cash deal will
help GE Healthcare “continue to
expand beyond diagnostics into surgical
and therapeutic interventions, helping
to simplify decision-making for clinicians and equipping them with greater
insights, which enable delivery of
faster, more personalized care for their
patients — representing another step
toward delivering precision health,”
said Kieran Murphy, president and
CEO of GE Healthcare.
Photon counting technology

The acquisition of BK Medical follows other acquisitions carried out earlier by GE, one of which was that of
Swedish company Prismatic Sensors,
specialized in photon-counting detector technology for use in CT (PCCT)
technology. PCCT has the promise to
further expand the clinical capabilities
of traditional CT, including the visualization of minute details of organ
structures, improved tissue characterization, more accurate material density
quantification and lower radiation dose.
Prismatic Sensors has overcome many
challenges working with silicon for
detection purposes and has patented a
novel way to position the silicon sensors
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“edge on” so the detector is deep enough
to absorb very high energy photons and
fast enough to count and quantify the
energies of hundreds of millions of CT
photons per second. Prismatic Sensors
was founded in 2012 as a spin-off from
KTH Royal Institute of Technology in
Stockholm, Sweden.
“We believe this technology has the
potential to be a substantial step forward
for CT imaging that will benefit millions of
patients worldwide,” said Kieran Murphy,
President & CEO, GE Healthcare. “From
the first x-ray machines to the first photon
counting CT prototype, GE Healthcare is
committed to pioneering next generation
technologies to achieve precision health
and improve lives. We are excited about
this cutting-edge approach with Deep
Silicon and its clinical potential.”

RSNA 2021 Will
Require Vaccines and
Masks
The Radiological Society of North
America (RSNA) has announced that
it will require proof of COVID-19 vaccination from all in-person attendees
and exhibitors at the Society’s 107th
Scientific Assembly and Annual
Meeting (RSNA 2021) to be held at
McCormick Place Chicago, Nov. 28 –
Dec. 2, 2021.
“With a mission that focuses on health
and patient care, RSNA is strongly committed to protecting the health and safety
of all meeting attendees, and—by extension—their families, colleagues, friends,
and the global community,” said RSNA
president Mary C. Mahoney, M.D. “As
the convener of the world’s leading medical imaging forum, we want to provide the
safest possible meeting environment for all
our participants.”

Prismatic
PCCT has the potential to expand the clinical capabilities of traditional CT such as higher resolution at
a lower radfiation dose.

“Our research shows Deep Silicon is
the best solution for photon counting CT
to meet clinical requirements,” says Mats
Danielsson, PhD, CEO of Prismatic
Sensors, “Silicon is by far the purest material
produced for use in detectors. Alternative
materials, including cadmium-based, face
limitations as x-ray detector materials due
to their imperfect crystal structure and contaminations. Silicon-based detectors will
enable superior spectral resolution without compromising on count rate or spatial resolution. Our collaboration with GE
Healthcare has been very productive and
together, we have made rapid progress. Now,
we look forward to the next chapter as we
come together as one team working towards
bringing photon counting CT with Deep
Silicon detectors to the market.”
GE HEALTHCARE
CHICAGO, IL, USA
www.gehealthcare.com
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RSNA will require proof of vaccination from all meeting attendees and
exhibitor personnel prior to the meeting or upon admittance to McCormick
Place.
RSNA will also follow Centers for
Disease Control and Prevention (CDC),
state and local recommendations in place
at the time of the meeting in regard to
social distancing and will require that
RSNA 2021 attendees wear masks in all
public indoor spaces.
RSNA is working closely with the
City of Chicago and McCormick Place
to provide a safe and comfortable experience for attendees. McCormick Place
has enhanced its air quality and cleaning procedures and has received multiple
accreditations for maintaining a safe and
hygienic environment.
RSNA’s robust virtual meeting component will allow unvaccinated individuals
to participate in the meeting remotely.
The Virtual Meeting will offer 100% of
eligible meeting programming with ondemand content through April 30, 2022.
https://rsna.annual21congress.com/
OCTOBER 2021
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A single-sided low-field MRI
system for targeted biopsies
and use in physicians’ offices
By S Chiragzada, D Michael, Dr. R Narayanan, Dr. A Nacev & Dr. D Kumar

This paper presents initial validation results for
a low-field single-sided MRI system designed for
office procedures such as targeted biopsies and
other interventions directly under MR guidance.
While traditionally MRIs can be used for diagnosing and planning a large number of procedures, their use in surgical procedures has been limited due to cost, size, lack of access to the
anatomy of interest, and the requirement of highly specialized
surgical tools.
The Promaxo system addresses these problems by incorporating
a unique open configuration of permanent magnets that can
handle gradient non-linearity and magnetic field inhomogeneity inherent in such systems. The system does not require shielding or any major infrastructure modifications, is quiet and inexpensive to operate, and provides a comfortable experience for
patients and physicians. The open configuration allows physicians to perform targeted procedures directly under MR guidance.
The validation of the new system was aimed at determining its
initial suitability for MR-guided transperineal prostate needle
placement for biopsies and other prostate interventions. A number of prostate phantoms were designed to represent a wide
range of prostate volumes and assess navigation accuracy of
the system. Needles were inserted into each of the five prostate
phantoms and, using an external 1.5T MRI as the ground truth,
the coordinates of the planned needle target identified on the
Promaxo MRI system were compared to the 1.5T ground truth
coordinates. The average planned target to center of core error
was found to be 2.57 ± 1.02 mm, while the average planned target to core segment perpendicular distance was 2.05 ± 1.24 mm.
The results validated the clinical feasibility of the system for
MR-guided prostate interventions under controlled conditions.
The Authors
Selin Chiragzada, Duncan Michael, Dr. Ram Narayanan, Dr. Aleksandar Nacev &
Dr. Dinesh Kumar
Promaxo,
Oakland, CA. USA
https://promaxo.com
Corresponding Author:
Selin Chiragzada,
Email: schiragzada@promaxo.com
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MAGNETIC RESONANCE IMAGING
(MRI)

As a whole, the imaging modality of MRI has broad applications,
including imaging of the central
nervous system (CNS), cancers,
heart problems, abdominal organs,
joints, and many other internal tissues [1].
Unlike computer tomography (CT)
or x-rays, MRIs do not use harmful
ionizing radiation, and instead use
magnetic fields to produce images
[2]. In addition, MRIs provide
better contrast in tissues such as
muscles, ligaments, and CNS tissues. The most common type of
MRIs used in clinical practice have
a field strength of 1.5 Tesla or 3
Tesla. In research settings, MRIs
with a field strength of over 10T
have been used [3].
Despite their many advantages in
clinical settings, standard MRIs
are associated with many limitations. The average cost of a 1.5T
MRI is $1–$1.5 million, while a
3T machine can cost up to $3 million. One of the biggest challenges
associated with the standard MRIs
is that they are large, costly to
acquire and maintain, and require
significant facility upgrades. Furthermore, traditional MRIs are
enclosed and may lead to stress
and anxiety in claustrophobic
patients. In addition the acoustic
noise from magnetic gradients can
be very loud, adding to patient
discomfort. Moreover, surgeons
have limited access to anatomical targets for surgical interventions and require very specialized
tools due to the strong magnetic
fields used in conventional MRI
systems.
OCTOBER 2021

Figure. 1 a) The Promaxo low-field MRI system consisting of the electronics rack
(left) and magnet cart (right) b) Patient in a lithotomy position for prostate imaging

PROMAXO MRI SYSTEM

Many of the challenges associated with standard MRIs
can be addressed by permanent magnet based low-field
open MRIs. The Promaxo MRI System is an open singlesided low-field MRI system that produces transverse,
coronal, and sagittal cross-section images to image anatomical structures. It consists of a magnet cart, which
houses the magnets, gradient coils, and transmission
coil, and an electronics rack, which houses the amplifiers, computer, and other electronics [Figure 1a]. Using
a compact optimized design, the system projects a magnetic field out into free space allowing for the imaging of
regions deep within th body. The system can be placed
in a physician’s office thanks to its low magnetic field of
0.066T and compact design. Its open configuration and
low noise levels allow for more patient comfort.

surrounding tissues are imaged with the patient in a
lithotomy position, with their legs wrapped around
the magnet cart as shown in figure [Figure 1b]. The
patient wears an external pelvic receive coil, which
connects to the magnet cart. The pelvic coil minimizes patient movement relative to a biopsy template
mounted on the coil. The template is localized during
the procedure through identification of external MRvisible fiducials markers placed around the template.
The transperineal biopsy template is a standard brachy
grid that has an inbuilt grid of holes through which
biopsy needles can be inserted. The template is contained within a template holder, which also contains
fiducial markers [Figure 2].
To perform a scan, the patient is positioned so that the
region of interest is within the system’s 4-inch field of
view, and the operator uses the touchscreen interface
to perform some combination of T1, T2, and DWI
sequences. Reconstructed images are displayed on the
monitor. In a typical biopsy workflow, fiducial markers are included in the scan — in the Promaxo MRI
System, these are used for geometric reference. The
technologist identifies these on the scan by clicking on
them; this is done so that the template can be identified in relation to the image and needle trajectories
can be computed. After the template is localized, the
user can select anatomical targets on the image, and
the software computes the closest coordinates on the
template and the required depth of needle insertion.
The target is located in the middle of the biopsy core.
The patient bed is then rolled away from the magnet
cart, and the physician can insert the cannula and
needle into the perineum.
PROSTATE CANCER DIAGNOSIS - INITIAL APPLICATION

Figure 2. The transperineal template grid enclosed in a template holder.
Fiducial markers are embedded in the template holder.

This paper discusses the application of the low-field
Promaxo MRI system for prostate imaging and navigation for prostate interventions. The prostate and the
OCTOBER 2021
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According to American Cancer Society, prostate cancer
is the second most common type of cancer and the second leading cause of cancer deaths in men in the United
States [4]. About 1 in 8 men are diagnosed with prostate
cancer, and there are about 250 thousand new cases
predicted for the year 2021 The prevalence of prostate
cancer in Europe is similar to that in the USA. Despite
this, most prostate cancer patients survive unless the
cancer has spread to other parts of the body [5]. An
early diagnosis could, therefore, be critical in saving a
patient’s life.
The current standard of care for prostate cancer diagnosis begins with screening, which is usually done through
a prostate-specific antigen (PSA) blood test. Men with
prostate cancer will often have elevated PSA levels. However, PSA levels can also be elevated due to prostatitis
or benign prostatic hyperplasia (BPH), both of which
are benign conditions [6]. A digital rectal examination
(DRE) is another method of prostate cancer screening.
A physician inserts a finger into a patient’s rectum to
check the prostate gland for abnormalities. If a patient’s
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Figure 3. Visual representation of the error measurements. The black line represents the shortest perpendicular
distance between the planned target and the core segment (point to line), while the blue line represents the
center-to-center distance between the planned target and center of the core.

PSA levels are elevated or the DRE
findings are abnormal, a prostate
biopsy will be performed to obtain
a diagnosis.
An ultrasound-guided biopsy,
usually performed transrectally
(TRUS) [7], is the most common
technique used for prostate cancer
diagnosis. An ultrasound probe is
inserted into a patient’s rectum to
localize the prostate, and a biopsy
needle is used to take samples of
the gland. The samples are then
analyzed in a histopathology lab
to obtain a diagnosis. As ultrasound is not specific for cancerous lesions, the gland is sampled
systematically. Due to its non-targeted approach and the fact that
the transrectal method samples the
peripheral zone disproportionately
higher [8], the false negative rate of
TRUS has been reported to range
between 11% [9] to over 50% [10].
An ultrasound-guided biopsy can
also be performed transperineally,
in which case the biopsy needle
is inserted through the perineum
instead of the rectum. The transperineal approach has several
advantages over transrectal biopsies, such as having a sepsis rate
of nearly 0% [11], being safer for
patients with diabetes, prostatitis,
and urinary catheterization [12],
and allowing for easier access to the
anterior parts of the prostate [13].
40

In recent years, the magnetic resonance imaging (MRI) - ultrasound
(US) fusion method has been gaining popularity. The MR modality can
visualize cancerous lesions, allowing for more precise targeting and
a more specific selection of patients
for biopsy [14]. To perform an MRIUS fusion biopsy, an MR image of
the prostate is acquired prior to the
biopsy procedure and any suspicious lesions are identified. During
the biopsy, the MRI image is fused
with the live 2D ultrasound of the
prostate, and the lesions identified

in the pre-procedural MRI are targeted. MRI-US fusion has resulted
in improved outcomes compared
to TRUS when it comes to highrisk prostate cancer detection [15].
However, this technique also suffers
from several significant limitations.
The ultrasound transducer causes
deformation of the prostate gland
[16], which can lead to significant
registration errors. For instance,
reports have described registration
errors as being over 6 mm for the
registration methods often used in
fusion systems [17]. Fusion is also
associated with a significant learning curve [18]. The MRI-US fusion
learning curve has been studied and
chracterised — it was found that
proficiency was only attained after
110 transrectal and 125 transperineal prostate biopsies [19].
NAVIGATION ACCURACY ON
PROSTATE PHANTOMS - INITIAL
ASSESSMENT

For an initial assessment of the navigation accuracy of the Promaxo MRI
system, we performed a study on
prostate phantom models. Based on
clinical MR images obtained from
subjects, five 3D models of the prostate were created using ITK-SNAP
[20] and 3D Slicer [21]: the models
had volumes of 25 cc, 40 cc, 60 cc, 90
cc, and 120 cc, spanning the range
of prostate sizes [22]. The models

Table 1. Error measurements
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were then used to create 3D-printed
molds, which were housed inside
a box. The materials to mimic the
prostate and the surrounding tissue
were chosen to approximate imaging
parameters of human tissue.
A standard T2 scan of the phantom, including fiducial markers, was
obtained on the low-field officebased MRI System. Three or more
15G needles were inserted into each
phantom at known coordinates and
depth. The phantoms were also
imaged with the needles inserted
using a 1.5T MRI - axial and sagittal T2 images were acquired. Two
urologists out of a group of three in
total) identified the needle tip and
entry point for each phantom on 3D
Slicer. Since the target is at the center
of the core, ground truth coordinates
of the target were extrapolated based
on the needle trajectory identified by
the urologists.
In order to compare the ground truth
coordinates and the coordinates of
the planned target, four urologists
trained on the navigation workflow
localized the template on the lowfield images using fiducial markers.
This transform, along with the needle insertion coordinate and depth,
was used to retroactively calculate
the coordinates of the planned target
on the low-field system. Finally, the
low-field and the 1.5T images were
registered to bring them to the same
frame of reference.
The average ground truth coordinates were calculated. Error was
calculated in two ways, (a) as center-to-center distance between the
planned target and the ground truth
center of the core, and (b) point-toline shortest perpendicular distance
between the planned target and the
ground truth core segment [Figure
3]. Error was considered acceptable
if it was below the clinically significant threshold of 5 mm.
For ground truth measurements
across two urologists, the average
distance between selected points was
2.32 ± 1.51 mm for 17 needles. The
minimum and maximum distances
OCTOBER 2021

between selected points across the
users were 0.00 mm and 5.13 mm,
respectively. Table 1 shows the error
measurements. We found that the
average planned target to center of
core (center-to-center) error was
2.57 ± 1.02 mm with a 95% CI of
[1.93 - 3.21] and interobserver variance of 0.0029 mm 2. The average
center-to-line distance was 2.05 ±
1.24 mm, with a 95% CI of [1.53 –
2.56], and interobserver variance of
0.039 mm 2.
DISCUSSION

The Promaxo MRI System is a novel
low-field office-based MRI that has
the potential to address many of the
limitations associated with conventional MRIs. In this initial phantom
study for prostate biopsy navigation, the average navigation errors
were found to be lower than 3 mm.
Image registration, template calibration, ground truth localization due
to slice thickness, and needle deflection are possible sources of error in
this study.
Future work will focus on clinical
studies including human subjects
who are scheduled to undergo prostate biopsies.
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Deep Learning Model Classifies
Brain Tumors with Single MRI Scan
• A deep learning model is capable of
classifying brain tumors using a single
3D MRI scan.
• The model achieved an accuracy of
93.35% across seven classes.
• Researchers claim the model can be
extended to other brain tumor types or
neurological disorders.
A team of researchers at Washington University School of
Medicine haa developed a deep learning model that is capable of classifying a brain tumor as one of six common types
using a single 3D MRI scan, according to a study published in
Radiology: Artificial Intelligence. (Chakrabarty S et al. MRIbased Identification and Classification of Major Intracranial
Tumor Types by Using a 3D Convolutional Neural Network: A
Retrospective Multi-institutional Analysis. Radiology: Artificial
Intelligence 2021; 3: doi.org/10.1148/ryai.2021200301)
“This is the first study to address the most common intracranial tumors and to directly determine the tumor class or the
absence of tumor from a 3D MRI volume,” said first author
Satrajit Chakrabarty, at the Mallinckrodt Institute of Radiology’s
Computational Imaging Lab at Washington University School
of Medicine in St. Louis, Missouri, USA
The six most common intracranial tumor types are: highgrade glioma; low-grade glioma; brain metastases; meningioma, pituitary adenoma and acoustic neuroma. Each was
documented through histopathology.
According to Chakrabarty, machine and deep learning
approaches using MRI data could potentially automate the
detection and classification of brain tumors.
“Non-invasive MRI may be used as a complement, or in some
cases, as an alternative to histopathologic examination,” he said.
To build their convolutional neural network - based
machine learning model, Chakrabarty and researchers developed a large, multi-institutional dataset of intracranial 3D MRI
scans from four publicly available sources. In addition to the
institution’s own internal data, the team obtained pre-operative,
post-contrast T1-weighted MRI scans from the Brain Tumor
Image Segmentation, The Cancer Genome Atlas Glioblastoma
Multiforme, and The Cancer Genome Atlas Low Grade Glioma.
The researchers divided a total of 2,105 scans into three subsets of data: 1,396 for training, 361 for internal testing and 348
for external testing. The first set of scans was used to train the
convolutional neural network to discriminate between healthy
scans and scans with tumors, and to classify tumors by type.
The researchers evaluated the performance of the model using
data from both the internal and external MRI scans.
Using the internal testing data, the model achieved an
accuracy of 93.35% (337 of 361) across seven imaging classes
OCTOBER 2021
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Coarse attention maps generated using GradCAM for correctly classified high-grade
glioma (HGG), low-grade glioma (LGG), brain metastases (METS), meningioma
(MEN), acoustic neuroma (AN), and pituitary adenoma (PA). For each pair, the
postcontrast T1-weighted scan, and the GradCAM attention map (overlaid on scan)
have been shown. In GradCAM maps, warmer and colder colors represent high and
low contribution of pixels toward a correct prediction, respectively

(a healthy class and six tumor classes). Sensitivities ranged from
91% to 100%, and positive predictive value ranged from 85%
to 100%. Negative predictive values ranged from 98% to 100%
across all classes. Network attention overlapped with the tumor
areas for all tumor types.
For the external test dataset, which included only two tumor
types (high-grade and low-grade glioma), the model had an
accuracy of 91.95%.
“These results suggest that deep learning is a promising
approach for automated classification and evaluation of brain
tumors,” Chakrabarty said. “The model achieved high accuracy
on a heterogeneous dataset and showed excellent generalization
capabilities on unseen testing data.”
Chakrabarty said the 3D deep learning model comes closer
to the goal of an end-to-end, automated workflow by improving upon existing 2D approaches, which require radiologists to
manually delineate, or characterize, the tumor area on an MRI
scan before machine processing. The convolutional neural network eliminates the tedious and labor-intensive step of tumor
segmentation prior to classification.
Dr. A Sotiras, a co-developer of the model, said it can be
extended to other brain tumor types or neurological disorders,
potentially providing a pathway to augment much of the neuroradiology workflow.
“This network is the first step toward developing an artificial intelligence-augmented radiology workflow that can support
image interpretation by providing quantitative information and
statistics,” Chakrabarty added.
doi.org/10.1148/ryai.2021200301
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T E C H N O LOGY UPDATE
POC ultrasound system increases
clinical efficiency and diagnostic
confidence

The TE9 Point-of-Care (POC) ultrasound system
from Mindray has been designed to help facilitate better patient care and expand the imaging capabilities for
anesthesia, emergency, and critical care applications.
With its advanced features, a large touchscreen, and
superior imaging technology, the TE9 is ideally suited
to help improve clinical efficiency and diagnostic confidence. Smart automation tools provide clinicians with
rapid, reproducible measurements for confident exams
and procedures, even in fast-paced environments.
Featuring a larger screen for clearer view, intelligent
tools for fast-paced environments, TE9 provides increased
clinical efficiency and diagnostic confidence solutions.
It has the industry’s first
Auto GA (Gastric Antrum)
function. which automatically
identifies the edge of the gastric antrum and calculates the
area with a single tap on the
screen, which is helpful in the
evaluation of gastric content
and so is of great clinical value
for decision-making on the
suitability of patients for surgery.
The main features of the new system include:

Quick and Clear Diagnoses:

Superior imaging and transducer technology enable
quick and precise diagnoses in various clinical scenarios. The large 21.5-inch high-definition touch screen
gives clinicians a clear and confident view from anywhere in the examination room.

Smart and Efficient Workflow:

A comprehensive suite of smart automation tools
such as Auto GA, Smart IVC, Smart VTI, Smart B-Line,
and Smart FHR OB1 allow clinicians to quickly evaluate a patient’s conditions at bedside, in the OR, or on
the move. With these advanced tools, the TE9 ensures
rapid, reproducible measurements for confident exams
and procedures, even in fast-paced environments.
MINDRAY
SHENZHEN, CHINA
www.mindray.com

Cost-effective fluoroscopy
system with high-end features

Siemens Healthineers has introduced the Luminos
Impulse, a new fluoroscopy system which is built for
the needs of modern-day fluoroscopy and radiography and offers high efficiency and cost-effectiveness
for digital fluoroscopy and radiography.
The principal features of the new system include a
44
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seamless imaging chain, comprehensive dose optimization, cybersecurity features, and detector-sharing
capabilities for radiography. Thanks to the processing engine and noise reduction, users can enjoy high
image quality and keep the radiation dose low. The
economical price and the potential cost savings due to
detector sharing with existing systems minimize the
financial impact on budgets, while retaining a high
clinical value.

“Being able to offer such a compelling product in
this price segment makes me really proud of what
our team has achieved. We work diligently to bring
high-end features to our ‘smaller’ systems while also
maintaining their excellent image quality and clinical
versatility. Customers can use Luminos Impulse for
fluoroscopy and radiography with virtually no limitations,“ said Ronald Fröhlich, Head of Marketing
X-ray Products at Siemens Healthineers.
SIEMENS HEALTHINEERS
ERLANGEN, GERMANY
www.siemens-healthineers.com

Personalized Cancer Risk
Assessment in 3D Mammography

iCAD has announced the launch of their ProFound
AI Risk software for digital breast tomosynthesis
(DBT), as well as an updated version of its PowerLook
Density Assessment software
ProFound AI Risk is the world’s first commercially
available clinical decision support tool that provides
an accurate, short-term breast cancer risk estimation
that is truly personalized for each woman. The latest
version of ProFound AI Risk offers expanded features,
including:
• The ability to calculate short-term (one-, two- or
three-year) absolute risk based on either 2D or 3D
mammography images.
• The ability to factor in clinically relevant global
screening guidelines and more than 15 country incidence and mortality reference tables, including ethnicities, for alignment with the country’s general
population.
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PowerLook Density Assessment.
This is the latest generation of the world’s first and only
multi-vendor deep learning automated breast density
assessment algorithm which uses synthetic images generated from 3D mammography.
“ProFound AI Risk and
PowerLook Density Assessment
have the potential to truly transform personalized breast cancer
screening and risk stratification as
we know it,” said Stacey Stevens,
President of iCAD, inc. “We
believe these technologies will lead
to more appropriate utilization of
supplemental imaging and biopsies, less anxiety for women, and
decreased costs to the system overall. We believe these solutions will
be increasingly relevant in the years
ahead, as mammography begins to transition from what is primarily an age-based screening model today to a more effective
and efficient risk-adjusted screening paradigm.”

Designed for the high-volume imaging needs of large hospitals, clinics and urgent care centers, the system features
Carestream’s ImageView Software powered by Eclipse, the
engine behind the company’s cutting-edge imaging software
platforms.

iCAD,
NASHUA, NH USA
www.icadmed.com

CARESTREAM HEALTH
ROCHESTER, NY, USA
www.carestream.com

Improved Workflow and Increased
Nerve tracking in Ultrasound-Guided
Patient Comfort with enhanced X-ray Regional Anesthesia (UGRA)
Ultrasound-guided regional anesthesia (UGRA) is becomsystem

Carestream has enhanced its premium X-ray system, the
DRX-Evolution Plus to provide new features designed to benefit
radiology professionals and patients and help augment workflow
and increase patient comfort.
The DRX-Evolution Plus now features a smaller tube head
profile with a larger display, helping radiographers conduct
exams with greater visibility. An extended tube-column offers
greater flexibility and can accommodate sites with high ceilings.
An upgraded tabletop has more range, making it easier and
more comfortable for patients to undergo an exam. Functional
LED lighting has been added in several locations—changing
colors as thepatient exam progresses—enabling radiographers
to easily monitor the exam process from patient positioning
through image capture.
Optional Smart Room features for the enhanced DRXEvolution Plus include Smart Position, Smart Technique and
Smart Collimation to further streamline processes, support
radiographer productivity and enhance patient care. Imaging
facilities can also add Smart Noise Cancellation, an image
processing option of Carestream’s ImageView Software that
uses AI technology to help reduce noise in an image.
Since its launch, the CARESTREAM DRX-Evolution Plus has set
a benchmark for X-ray room imaging performance. This versatile
DR system offers a modular design to fit spaces, workflows and
budgets; and superb image quality to support accurate diagnoses. It
also provides a choice of a fully motorized or manual operation and
mitigates technology obsolescence by growing with a facility’s needs.
OCTOBER 2021

D I

ing standard practice for needle-based interventions, including
vascular access and peripheral nerve block. However, even with
UGRA, it can be difficult for anesthesiologists to correctly identify nerves, which can be as small as 2 millimeters in diameter,
or to see the needle tip properly. Previously anesthesiologists
needed extensive experience to properly identify nerve regions
in ultrasound images.
Now, Samsung Medison has developed a real-time automatic nerve tracking feature called NerveTrack to help
novice—and expert—practitioners. NerveTrack can automatically identify nerves in real time for anesthesiologists
— reducing the possibility of complications while improving workflows.
NerveTrack was developed based on Intel’s OpenVINO
toolkit. It uses inference to detect and identify the location of
a nerve area in real time during an ultrasound scan, improving the treatment workflow for anesthesiologists. To train
Samsung’s proprietary real-time algorithm that automatically
detects nerves in ultrasound images, a significant amount of
clinical ultrasound data was required.
“NerveTrack can detect the median and ulnar nerve with
reasonable accuracy over almost the entire range of the forearm.
It can shorten inspection time, finding the nerves in real time —
even if the doctor does not trace from the wrist to the proximal
direction. In particular, it can detect the ulnar nerve even at a level
where landmarks such as the ulnar artery are not adjacent. This
kind of feature could help safe needle procedure by allowing the
nerves to be separated from the surrounding tissues and vessels.”
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said Professor Jee Youn Moon, of Seoul
National University Hospital, Korea.
Dr. Nora Doyle, assistant dean of
Ultrasound Education and professor of
Maternal Fetal Medicine, and Heather

Global consensus for the appropriate use
of intravascular ultrasound (IVUS) in
peripheral vascular disease
Philips has announced that a
worldwide committee of 40 crossspecialty medical experts have
reached the first-ever consensus for
the appropriate use of intravascular
ultrasound (IVUS) in peripheral vascular disease (PVD) interventions.

Sedlacek, RDMS, lead perinatal sonographer, both of the University of Nevada,
Las Vegas said “As a teaching hospital, we
teach ultrasound to sonographers, medical
students and residents at the University of
Nevada, Las Vegas. We find that Samsung’s
Biometry Assist is very helpful in teaching
students how to properly place their calipers,
and provides consistency between users. By
saving us key strokes, Biometry Assist not
only helps with our time management, but
also helps in keeping our job related injuries
to a minimum. Job well done, Samsung,”
“NerveTrack can help physicians
automate mundane and time-consuming tasks and free them to spend
more time with their patients,” said
Alex Flores, medical imaging director, Health and Life Sciences at Intel.
“We are working closely with Samsung
Medison to help improve patient experiences and reduce physician workloads.”
NerveTrack has just been granted
FDA approval
SAMSUNG MEDISON
SEOUL, KOREA
www.samsunghealthcare.com/
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The new consensus and recommendations for use of IVUS aim to
improve quality care in PVD and are
based on evidence, expert practice
standards, and clinical experience.
Today, the use of IVUS by healthcare providers in PVD interventions
is not standardized and is therefore
inconsistent. The new appropriateuse expert consensus may help establish global standards of care to adopt
into guidelines and improve quality
care in PVD.
To achieve consensus, the broad,
multi-disciplinary, global experts
used a rigorous methodology. They
conducted a systematic and comprehensive review of key clinical IVUS
scenarios and decision-making processes before voting as world experts
in the field. The results were shared
at a special symposium during
Vascular Interventional Advances
(VIVA) 2021 (Las Vegas, USA, 5-7
October). Through this method,
experts established clinical consensus to identify optimal use of IVUS
and potential gaps to set a standard
across clinical specialties and drive
positive outcomes for patients.
“The results of the cross-specialty expert consensus demonstrate strong support for the use
of IVUS during peripheral interventions,” said Eric A. Secemsky,
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MD, Interventional Cardiologist
at Beth Israel Deaconess Medical
Center and Assistant Professor
of Medicine at Harvard Medical
School, Boston USA. “Future
efforts need to focus on improving
IVUS implementation into clinical
practice and streamlining procedural workflow to help improve our
patient outcomes.”
“We commend these global, crossspecialty experts, on their commitment to identifying the appropriate
uses of IVUS to standardize procedures in order to improve outcomes
for peripheral vascular patients worldwide,” said Chris Landon, Senior
Vice President and General Manager
Image Guided Therapy Devices
at Philips. “This expert consensus
sets a precedent on how patients are
managed and supports Philips’ commitment to evidence-based medical
guidelines as part of our pursuit of
better patient outcomes, enhanced
patient and staff experiences, and
lower cost of care.”
As part of Philips’ peripheral
vascular portfolio, IVUS provides
the visualization and guidance
essential for the optimal diagnosis
and treatment of patients. Using a
miniaturized ultrasound transducer
mounted on the tip of a catheter, it
captures real-time, high-resolution
images inside the vessel. IVUS imaging enables physicians to formulate
patient-specific treatment plans and
confirm therapy results.
Philips is the global leader in
IVUS solutions which are part of the
company’s comprehensive portfolio
of systems, smart devices, software,
and services for peripheral vascular
disease with the objective of helping clinicians decide, guide, treat and
confirm the right therapy for each
patient during their procedure.
PHILIPS
AMSTERDAM, THE NETHERLANDS
www.philips.com
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