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Another nail in the coffin of acute kidney injury after administration
of intravenous contrast ?
Post-contrast (PC) acute kidney injury
(AKI), or the development of AKI after the
administration of iodinated contrast material for imaging examinations and procedures, remains an ongoing concern for many
radiologists. The current guidelines of the
European Society of Urogenital Radiology
(ESUR) define contrast induced nephropathy (CIN) as a condition in which a decrease
in renal function occurs within 3 days of
the intravascular administration of a CM
in the absence of an alternative etiology. An
increase in serum creatinine by more than
25% or 44 μmol/l (0.5 mg/dl) indicates CIN.
Millions of radiological examinations
assisted by intravascular iodinated contrast media are conducted each year
throughout the world and their value has
long been recognized. Nevertheless as
the latest 2017 version of the manual on
contrast media issued by the American
College of Radiology (ACR) adverse side
effects can occur, albeit infrequently. The
ACR guidelines recommend judicious
use of contrast material among patients
with compromised renal function and
for patients with severe renal dysfunction
withholding IV contrast material, even at
the expense of diagnostic accuracy.
Such basic precautions seem good common-sense, but there is now an increasing
amount of evidence suggesting that, in fact
the incidence and severity of CIN has been
over-estimated. The first indication came
nearly four years ago in a publication from
the Mayo Clinic in which the group of
McDonald suggested that that CIN following IV contrast administration is not a clinically significant concern in modern medical practice. (McDonald rJ, McDonald JS,
Bida JP, et al. Intravenous contrast materialinduced nephropathy: causal or coincident
phenomenon? Radiology. 2013; 267: 106
also reported in DI Europe 2013; 29: 14). In
this study, the Mayo Clinic group pointed
out that although the causal association
between IV contrast material exposure and
nephrotoxicity had long been considered
to be axiomatic, recent critiques as well as
new data have surfaced that question the
incidence, severity, and in some cases, the
very existence of CIN. The most notable
criticism was that the vast majority of CIN
studies had never included control groups
of patients who did not receive contrast
material. Uncontrolled studies routinely
attributed all elevations in SCr to contrast
D I
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material infusion despite a myriad of other
possible causes. In their 2013 study, the
Mayo Clinic group performed a large, retrospective study of over 150,000 contrastenhanced and unenhanced CT scans performed on over 50,000 patients andfound
that that the incidence of post-scan AKI (as
assessed by an increase in serum creatinine)
was similar between the contrast and noncontrast groups.
Now nearly four years on, the same Mayo
researchers conducted another study
(McDonald et al. Is intravenous administration of iodixanol associated with
increased risk of acute Kidney injury,
dialysis, or mortality? Radiology 2017;
285:414), in which 1500 patients with
varying degrees of renal insufficiency
who underwent contrast-enhanced CT
(with the iso-osmolar agent iodixanol)
were compared with propensity-matched
patients who underwent noncontrast CT.
Regardless of baseline renal function,
rates of acute kidney injury, need for
dialysis, and mortality were similar in
contrast-exposed and unexposed patients
and. Another group of researchers conducted a similar study (Aycock et al.
Acute Kidney Injury After Computed
Tomography: A Meta-analysis Ann
Emerg Med. 2018;71(1):44-53.e4.). Again
it was found that patients who underwent
contrast-enhanced CT were no more
likely to develop acute kidney injury
than those who did not. The researchers
concluded that other patient- and illnesslevel factors — rather than the use of
contrast material — likely contribute to
any development of acute kidney injury.
The importance of these findings
regarding the very existence of CIN
AKI merited their inclusion in the prestigious NEJM Journal Watch General
Medicine Review of the Year 2017 where
the year’s most important thematic areas
in clinical research are selected. The
NEJM concluded that, in the light of the
new studies, clinicians should of course
continue to order contrast enhancement
only when it adds to the diagnostic
value of CT, but now when an urgent
clinical question requires contrastenhanced CT, clinicians should document the importance of the imaging
study and proceed, even in patients with
renal impairment.
3
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PSMA PET/CT visualizes prostate cancer recurrence early, impacts
radiation therapy
A nuclear medicine scan may locate prostate cancer recurrence after
radical prostatectomy early after disease recurrence and could help guide
salvage radiotherapy, according to new research from the University of
California Los Angeles (UCLA). The recently published study utilizes PET/
CT with gallium-68 prostate-specific membrane antigen (68Ga-PSMA-11)
© 2018 SNMMI
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REPORTS

Earlier pinpointing of prostate cancer recurrence locations after radical prostatectomy means that PSMA
PET/CT could help guide salvage radiotherapy resulting in more effective treatment for many patients.
Image credit: Dr J Calais, Dr Nicholas G. Nickols et
al., UCLA, Los Angeles, Calif., Reproduced courtesy of
J. Nuclear Medicine, ©2018 SNMMI
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Burnout among radiologists:
causes and solutions

Joint guidelines issued for quantification of myocardial blood flow using PET

Researchers from the Department of Radiology at
the University of Colorado in Aurora/CO, USA,
recently described how organizational and individual factors influence stress in a complex way
(Restauri N et al. A Picture of Burnout: Case Studies
and Solutions Toward Improving Radiologists’
Well-being. Curr Probl Diagn Radiol. 2017 Sep Oct;46(5):365-368). The authors conclude that radiologists are more likely to suffer from burnout than
their colleagues from other disciplines and that
work place inefficiency and weak leadership are the
main reasons contributing to physician burnout.

The Society of Nuclear Medicine and Molecular
Imaging’s (SNMMI) Cardiovascular Council and the
American Society of Nuclear Cardiology (ASNC) have
issued a joint position paper, Clinical Quantification of
Myocardial Blood Flow Using PET, which was jointly
published in the Journal of Nuclear Cardiology and
The Journal of Nuclear Medicine. (Murthy VL et al,
Clinical Quantification of Myocardial Blood Flow Using
PET: Joint Position Paper of the SNMMI Cardiovascular
Council and the ASNC. J Nucl Cardiol. 2018 ;25(1):269297.)
Radionuclide myocardial perfusion imaging (MPI) is
among the most commonly performed diagnostic tests
in cardiology. Positron emission tomography (PET) can
quantify global and regional myocardial blood flow,
assess regional perfusion abnormalities with relative
MPI, and assess function abnormalities and chamber
dimensions. Quantification of myocardial blood flow
requires accurate measurement of the total tracer activity transported by the arterial blood and delivered
to the myocardium over time. The recently published

The paper uses case fictional case vignettes as a
vehicle to discuss the complex way organizational
and individual factors contribute to physician
burnout. The authors incorporate a review of the
current literature on physician burnout focusing on
work place inefficiency and ineffective leadership.
The authors portray two common situations that
contribute to burnout among radiologists: weak
leadership skills and feelings of isolation.
Ineffective leadership

Physicians are often insufficiently trained in staff
management, which may have a negative impact on
their employees. “Regular assessment of leadership
performance, productive feedback, and skills training
may serve to create a transparent workplace environment that encourages the flow of communication,”
suggests the study’s lead author Nicole Restauri.
Depersonalization

Radiologists frequently suffer from isolation.
Interactions in a multidisciplinary team can
increase the motivation of a radiologist considerably. The authors recommend physicians to participate in providing patient care in order to prevent
seclusion.
https://tinyurl.com/Restauri-et-al-paper
MARCH 2018
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In this example, from an 81-year-old man with hypertension and dyslipidemia, relative MPI (A) with 82Rb PET demonstrated only mild, reversible perfusion abnormality
involving distribution of left anterior descending coronary artery. However, MFR was
severely reduced globally at 1.11. Nearly entire heart had severely reduced MFR
except for inferior and inferolateral walls, where it was only moderately reduced.
Coronary angiography (B) showed severe stenosis of mid portion of left main coronary artery.
Credit: American Society of Nuclear Cardiology and Society of Nuclear Medicine and
Molecular Imaging
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position statement consolidates and
updates technical considerations
for clinical quantification of myocardial blood flow and myocardial
flow reserve, and it summarizes and
updates the scientific basis for their
clinical application. “Quantification
of myocardial blood flow is the next
great leap in nuclear cardiology,
and this document summarizes the
data supporting its use and offers
guidance to those who are planning to make these measurements
in practice,” explains Dr. Venkatesh
L. Murthy, vice president-elect of
SNMMI’s Cardiovascular Council
and a lead author of the position
statement.
Dr Prem Soman, president of ASNC
and co-author of the paper, points
out, “This is a comprehensive document which offers many useful
insights into the theory and practice
of PET myocardial perfusion imaging.” The position paper states,
“Quantification of myocardial blood
flow and myocardial flow reserve
represents a substantial advance for
diagnostic and prognostic evaluation
of suspected or established coronary
artery disease. These methods are
at the cusp of translation to clinical
practice.”
It notes, however, that further
efforts are necessary to standardize measures across laboratories,
radiotracers, equipment, and software--pointing out, “Most critically, data are needed supporting
improved clinical outcomes when
treatment selection is based on
these measures.”
The PDF of the joint position
statement, including images, and
more information about molecular imaging and personalized
medicine are available to view at
the SNMMI Media Center (www.
snmmi.org/Media.aspx).
The
Society of Nuclear Medicine and
Molecular Imaging (SNMMI) is an
international scientific and medical
organization dedicated to raising
awareness about nuclear medicine
and molecular imaging, vital elements of precision medicine that
allow diagnosis and treatment to
6

be tailored to individual patients
in order to achieve the best possible outcomes. SNMMI’s more
than 15,000 members set the standard for molecular imaging and
nuclear medicine practice by creating guidelines, sharing information
through journals and meetings and
leading advocacy on key issues that
affect molecular imaging and therapy research and practice. SNMMI’s
Cardiovascular Council works to
ensure and enhance the quality and
clinical utility of the use of cardiovascular nuclear medicine studies
in patient care.
For more information, visit http://
www.snmmi.org.

Pilot trial of ultrasound
AI software for
pregnancy screening

Expectant mothers of the future
might be scanned using artificial
intelligence if a pilot trial being carried out by a Welsh life sciences company in a London hospital proves
successful. Cardiff University spinout MedaPhor is carrying out the
trial of its ScanNav real time image
analysis software at St George’s
Hospital in south-west London.

ScanNav uses artificial intelligence
to carry out a real-time automated
review of ultrasound images while
the patient is scanned. It will initially be used to train sonographers
but in the future will allow other
medical staff who have not been
trained in interpreting ultrasound
images to carry out scans. It means
that it might be possible for pregnant women to have their scans at
their local GP surgery or health centre with the results interpreted by
D I
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their GP or a nurse. Katy Cook, lead
sonographer in St George’s Hospital
Fetal Medicine Department, said
“This AI software could potentially
automate the required auditing for
obstetric scanning and demonstrate
quality and competency for every
sonographer in a busy clinical setting”.
ScanNav is believed to be the first
CE marked artificial intelligence
(AI) system to carry out an automated, real-time “peer review” of
obstetric ultrasound images as the
patient is scanned.
Monitoring performance by manually auditing images retrospectively
is very time consuming, so ScanNav
instead supports clinical staff by
instantly confirming that the images
they save conform to protocol,
meaning additional images can be
taken straight away if required.
Initially targeted at the U.K. pregnancy
screening
programme
(offered to all women at 20 weeks
of pregnancy), ScanNav evaluates
over 50 individual criteria to verify that the six views required by
the NHS Fetal Anomaly Screening
Programme are complete and fit for
purpose.
ScanNav uses deep learning technology to assess the same features that
sonographers look for in ultrasound
images. The system has “learnt” this
using over 350,000 images that were
assessed by a panel of senior sonographers. Initial validation studies
have shown the AI system is as good
as an expert colleague in providing
peer review.
Commenting on the evaluation, Nick
Sleep, Chief Technology Officer of
MedaPhor, said: “We are very grateful to Katy Cook and her team at
St George’s for their feedback during
this pilot study. Understanding how
ScanNav is utilized by expert sonographers in a clinical environment is
helping us to better determine how
our proposed range of ScanNav products will fit into the workflow of a
busy fetal medicine department and
support sonographers and doctors in
ultrasound scanning.”
www.medaphor.com
MARCH 2018
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Major new update to guidelines for the early
management of patients with acute ischemic stroke
In a recently published paper of major
significance (Powers WJ et al 2018.
Guidelines for the Early Management
of Patients With Acute Ischemic Stroke:
A Guideline for Healthcare Professionals
From the American Heart Association/
American Stroke Association. Stroke. 2018
Jan 24), members of a panel appointed
by the American Heart Association Stroke
Council’s Scientific Statements Oversight
Committee, and representing various
areas of medical expertise, presented an
up-to-date comprehensive set of recommendations for clinicians caring for adult
patients with acute arterial ischemic stroke.
A new extended time window for
mechanical thrombectomy and a focus
on targeted cost-effective diagnostic testing are included in this long-anticipated
update.
The important new recommendations are
as follows:
• Expanded Time Window for
Mechanical Thrombectomy.
The DAWN and DEFUSE 3 studies
(described in more detail on p 44 of this
issue of DI Europe) selected patients for
mechanical thrombectomy within an
extended time window based on a combination of clinical and imaging-based
criteria. Based on these studies, mechanical thrombectomy is recommended for

acute-stroke patients with anterior circulation large vessel occlusion (LVO) who
meet either DAWN or DEFUSE-3 eligibility criteria within 6 to 16 hours and is
reasonable for DAWN-eligible patients
within 6 to 24 hours of being observed to
be normal

“... this particularly
consequential update will
reverberate for years to come...”
Dr A Kim NEJM Journal Watch General
Medicine

• Vascular Imaging. Because identifying candidates for endovascular therapy
requires identifying a target LVO early on,
intracranial vascular imaging is recommended during the initial imaging evaluation for patients who otherwise meet criteria for endovascular therapy For expediency, performing computed tomographic
angiography (CTA) before obtaining
serum creatinine is reasonable for patients
without a history of renal impairment but
vascular imaging should not delay administration of intravenous alteplase if indicated.
• Perfusion Imaging. Since DAWN and
DEFUSE 3 relied on multimodal imaging

for patient selection, CT perfusion, diffusion-weighted-MRI, or magnetic resonance
perfusion is recommended, provided that
this information is used to strictly apply the
eligibility criteria from these studies to select
patients for mechanical thrombectomy in
the 6- to 24-hour time window. However,
additional imaging beyond CT/CTA or
MRI/MR angiography (MRA) is not recommended for selecting patients for mechanical thrombectomy <6 hours. Multimodal
CT and MRI, including perfusion imaging,
should not delay intravenous administration
of the thrombolytic agent alteplase
• Routine Diagnostic Testing. Routine
cholesterol testing, sleep apnea screening,
brain MR), intracranial CTA or MRA,
echocardiography, and MRI to exclude
cerebral microbleeds before IV alteplase
are not recommended.
Commenting on the new guidelines in
NEJM Journal Watch General Medicine
February 13, 2018, Dr A S Kim said “The
diligence required to implement effective systems of care to disseminate these recommendations into widespread clinical practice,
and the discipline required to fill the gaps
in the evidence base that are highlighted by
this new recommendation grading system,
ensure that this particularly consequential
update will reverberate for years to come”.
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MR imaging clarifies ambiguous
mammography results

A recently published study conducted in Austria
by MedUni Vienna in collaboration with Diagnostic
Graz, and involving around 300 volunteers, convincingly shows that MRI is the best choice for clarifying ambiguous mammography results. (Spick C et al.
3 Tesla breast MR imaging as a problem-solving tool:
Diagnostic performance and incidental lesions.PLoS One.
2018;13:e0190287).
“MRI clearly shows whether findings are benign or
malignant,” explains lead author Claudio Spick from the
Department of Biomedical Imaging and Image-guided

family history of breast cancer).
In contrast, Austrian patients who receive abnormal
but non-definitive results from a mammogram or ultrasound breast scan (BI-RADS 0) conducted as part of a
breast screening programme, can have a breast MRI scan
to provide further clarification.
“The recent study confirms the high degree of accuracy of MR imaging. Not only was MRI able to definitively characterise ambiguous findings as either benign
or malignant but, on top of this, we were able to detect
additional, previously undiscovered, malignant tumors.
The data therefore demonstrate that breast MR imaging
is an accurate problem-solving tool,” says Claudio Spick
from the Medical University of Vienna. The only alternatives would be invasive biopsies or regular checkups,
which would involve waiting times, complications and
uncertainty.
The scientists hope that MRI scanning will help them
achieve the same diagnostic certainty as exists in the
diagnosis of prostate cancer.
https://tinyurl.com/Spick-et-al

FDG-PET/CT predicts melanoma
patients’ response to immune
checkpoint inhibitor therapy

A 52-year-old patient referred for problem-solving due to newly diagnosed
architectural distortion in the left breast (A; white circles on mammography
images). 3T contrast-enhanced MR imaging (B; top: T2w image, middle: early
contrast-enhanced image, bottom: late contrast-enhanced image) shows the
architectural distortion (white circle) demonstrating only mild background
enhancement. The lesion was classified as BI-RADS 2, definitely benign.
Follow-up of two years did not reveal malignancy.
Image from Spick C et al. 3 Tesla breast MR imaging as a problem-solving tool:
Diagnostic performance and incidental lesions.PLoS One. 2018;13:e0190287.
Courtesy of PLoS

Therapy at MedUni Vienna. MRI scans are therefore an
ideal, non-invasive and equivalent alternative to painful
breast biopsies. Moreover, in around 5% of cases they
identify previously undetected malignant tumours.
The benefit to patients in Austria is that women
can have MRI scans free of charge – the costs are covered by the country’s Health Insurance fund – if the
results of their mammograms or ultrasound breast scans
are unclear. In this respect, Austria is an international
trendsetter. Says Spick: “This is not offered in Germany,
for example.” In the rest of the world, MRI screening
is provided almost exclusively within the framework
of screening programmes for early detection of breast
cancer in high-risk patients (for example, those with a
10
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Advanced melanoma has a poor prognosis (according
to the American Cancer Society, the five-year survival
rate for individuals with stage 4 melanoma is only about
15 to 20 percent), but immune checkpoint inhibitor
therapy can be effective for some patients. Research published recently in the Journal of Nuclear Medicine demonstrates that PET/CT scanning early in treatment could
identify whether the therapy will benefit a particular
patient (Cho S et al Prediction of Response to Immune
Checkpoint Inhibitor Therapy Using Early-Time-Point
18F-FDG PET/CT Imaging in Patients with Advanced
Melanoma. J Nucl Med. 2017; 58(9):1421). As immune
checkpoint inhibitor therapy has potentially serious
side-effects, early determination of ineffectiveness could
avert unnecessary risk exposure and provide the option
of a different treatment.
Immune checkpoint inhibitors (ICI) block certain
proteins made by immune system cells, such as T cells,
and some cancer cells that were preventing the immune
system’s T cells from killing the cancer cells. When
these checkpoint proteins are blocked by inhibitors, the
immune system can function again and T cells are better
able to destroy cancer cells.
Determining response to ICI therapy has been challenging. “Current anatomic CT-based response criteria
are typically performed at the earliest two to four months
into treatment and are limited in their ability to assess
stable disease and pseudoprogression,” explains Dr Steve
Y. Cho, of Johns Hopkins University School of Medicine,
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cells can also attack normal organs, causing immunerelated adverse events, which can limit the continued use
of these agents. Therefore, early discontinuation of these
therapies can limit the risk for side effects and allow for
initiation of other more effective treatment options.”
The next step is for further studies with larger cohorts.
Looking ahead, Cho points out, “Incorporation of
more effective and early PET- and CT-based response
assessment criteria could also be used to more optimally
assess novel emerging immune-based therapies in drug
development for melanoma and other tumors.”
The PDF of the study, including images, and more
information about molecular imaging and personalized
medicine is available at the SNMMI Media Center.
https://tinyurl.com/PET-CT-melanoma

These are proposed criteria for early prediction of eventual response to ICI therapy
incorporating RECIST-based and PERCIST-based changes seen 3-4 weeks into treatment. Patients whose CT scans, performed 3-4 weeks into therapy, demonstrate an
objective response (PR or CR by RECIST 1.1 criteria) are predicted to maintain a
response at 4 months. Similarly, progressive disease detected at that same interval
predicts continued disease progression at 4 months. In patients with stable disease
by RECIST1.1 at 3-4 weeks, an increase > 15.5% in SULpeak of the hottest lesion
by PET is associated with eventual clinical benefit (PR or CR at 4 months or SD ? 6
months). The sensitivity, specificity and accuracy of the algorithm to predict response
at 4 months were 100 percent, 93.3 percent and 95.0 percent respectively.
Abbreviations: CR, complete response; PD, progressive disease; PERCIST, PET
response criteria in solid tumors; PR, partial response; RECIST, Response Evaluation
Criteria In Solid Tumors; SD, stable disease; SULpeak, average standardized uptake
value corrected by lean body mass within a 1-cm3 spherical volume of interest. Photo
credit SY Cho, EJ Lipson, H Im, et al., Johns Hopkins University School of Medicine,
Baltimore, MD Reproduced courtesy of J. Nuclear Medicine, ©2017 SNMMI

Baltimore, MD, USA,
The study evaluated the use of 18F-fluorodeoxyglucose(FDG)-PET/CT scanning as an early predictor of
response to ICI therapy in 20 patients with advanced
melanoma. The patients each had three scans: prior
to treatment, at 21 to 28 days and at four months.
The researchers developed criteria to predict eventual
response to ICI with 100% sensitivity, 93% specificity
and 95% accuracy.
Cho notes, “When 18F-FDG PET-based response criteria were combined with CT-based criteria, we were able
to more accurately differentiate eventual clinical benefit.
Based on our data, we have proposed a combined PET
and CT-based response criteria to immune-checkpoint
inhibitor therapy in advanced metastatic melanoma.
Interestingly, we found a small increase in 18F-FDG tumor
uptake at this early time point that may implicate an
active immune mediated ‘flare’ as a good indication that
the tumor is responsive to the immune therapy.”
He cautions, “While immune therapies, including the
particular class of immune checkpoint inhibitors used in
this study, promise new hope for durable tumor responses
and remission for a variety of cancers, they are not without
a cost. The same immune cells triggered to attack cancer
MARCH 2018
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Multiparametric MRI may miss or
underestimate prostate cancer
lesions

Multiparametric magnetic resonance (MP MR) imaging may miss clinically important lesions in prostate cancer, according to a recent study published in Radiology
(Borofsky S et al. What Are We Missing? False-Negative
Cancers at Multiparametric MR Imaging of the Prostate.
Radiology. 2018; 286(1): 186-195).
Researchers from the NIH in Bethesda, MD, USA
performed a retrospective single-center study to characterize clinically important prostate cancers missed at
MP MR imaging. The study included 100 consecutive
patients who had undergone MP MR imaging and subsequent radical prostatectomy. A genitourinary pathologist blinded to MP MR findings outlined prostate cancers on whole-mount pathology slices.
The MP MR images were correlated by two readers who were blinded to histopathology results during prospective reading. Eighty clinically unimportant
lesions (<5 mm; Gleason score, 3+3) were excluded

E U R O P E
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from the study. The same two readers then retrospectively reviewed cancers missed at MP MR imaging and
assigned a Prostate Imaging Reporting and Data System
(PI-RADS) version 2 score to better understand falsenegative lesion characteristics.
The results showed that of the 162 lesions found, 26
(16%) were missed and 136 (84%) were correctly identified with MP MR imaging. Eight lesions were underestimated for size.
The Gleason scores for the 26 missed lesions were: 3+4
in 17 (65%); 4+4 in 7 (27%); 4+5 in 1 (4%). Retrospective
PI-RADS version 2 scores were: PI-RADS 1, n = 8;
PI-RADS 2, n = 7; PI-RADS 3, n = 6; PI-RADS 4, n = 5
The MP MR imaging did depict clinically important prostate cancer in 99 of 100 patients, but at least
one clinically important tumor was missed in 26 (26%)
patients, and lesion size was underestimated in eight
(8%).
To summarize, the researchers concluded that clinically important lesions can be missed or their size can
be underestimated at MP MR imaging.
https://tinyurl.com/Borofsky-et-al-paper

Digital liver scanning technology
could halve the number of liver
biopsies needed
A U.K. study jointly led by the University of
Birmingham and University of Edinburgh has
revealed that a new scanning technology could almost
halve the number of liver biopsies carried out on people with fatty liver disease.The authors of the study,
also carried out in collaboration with the Universities
of Liverpool and Oxford, concluded that 458 out of
every 1,000 liver biopsies could be avoided if people
are first assessed using MRI. The study, (Eddowes
PJ et al. Utility and cost evaluation of multiparametric magnetic resonance imaging for the assessment of
non-alcoholic fatty liver disease. Aliment Pharmacol
Ther. 2018 Mar;47(5):631-644) provides evidence
that using the non-invasive technology as a firstline test can rule out the need for further liver tests,
and could stop patients having unnecessary biopsies.
Liver biopsy is the current gold standard for assessing
liver disease, however a global rise in the prevalence
of non-alcoholic fatty liver disease (NAFLD) means
there is a need to develop fast, non-invasive and
cost-effective ways for assessment and diagnoses. In
this study, 50 patients and six healthy volunteers at
Queen Elizabeth Hospital in Birmingham and Royal
Infirmary of Edinburgh underwent MP MR scanning, and the results were processed by clinical and
imaging specialists. A summary of three biochemical
characteristics of the liver as well as the images were
then used in a new way of helping diagnose fatty liver
disease.
Professor Philip Newsome, Director of the University
12
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of Birmingham’s Centre for Liver Research, said: “Nonalcoholic fatty liver disease is on the increase – the
prevalence is estimated at around 20-30% in the UK.
“As numbers are expected to grow, this will undoubtedly have a major impact on the nation’s health, and will
place a significant demand on NHS resources.
“The rising burden of non-alcoholic fatty liver disease
calls for simpler and low risk strategies to manage this
clinical problem that meet the needs of both clinicians
and patients.”
Professor Gideon Hirschfield, also of the University
of Birmingham, said: “It is clear that there is a rising burden of liver disease, particularly from non-alcoholic fatty
liver disease. Our study is of importance to evaluating the
best pathways to offer patients who need evaluation of
their liver health. Whilst liver biopsy remains an important part of advanced hepatology practice, clearly we need
better non-invasive tools at our disposal to evaluate the
nature and severity of liver disease. In this work we were
able to compare and contrast different approaches to this
challenging problem and show where scanning technology
could help contribute to optimised diagnostic, prognostic
and treatment pathways.”
The scanning technology used in this research is
called LiverMultiScan and was developed by Perspectum
Diagnostics.
CEO of Perspectum Diagnostics Dr Rajarshi Banerjee
said: “A LiverMultiScan can help a patient see liver disease and act on it. Digital health will improve the way we
practice medicine; in this case, a painless scan is clearly
safer than a biopsy needle, and is far better suited to
monitoring patients. “We are proud to be leading the way
in providing more patient-centric solutions for people

with liver disease that helps them and their doctors make
informed decisions about their care.”
LiverMultiScan can be used to help in the diagnosis
of liver disease, even at the early stages, and can also help
to predict those people whose liver disease is going to
progress more quickly. In this study LiverMultiScan was
superior for grading disease severity and excluding people at increased risk of disease progression, compared
to the other tests evaluated. In practice this means that
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management of patients’ liver disease can be optimised,
saving on healthcare resources and minimising risk to
the patient.
https://tinyurl.com/Eddowes-et-al-paper

Routine CT imaging scans may predict
fracture risk in older adults

Routine body CT scans may help clinicians estimate
an individual’s risk of future osteoporotic fracture,
according to new study results published in the Journal
of Bone and Mineral Research. (Lee SJ et al. Future
Osteoporotic Fracture Risk Related to Lumbar Vertebral
Trabecular Attenuation Measured at Routine Body CT.
J Bone Miner Res. 2018 Jan 3. doi: 10.1002/jbmr.3383)
Of 507 older adults who underwent chest and/or
abdominal CT scans for a variety of indications, a simple
rapid density measurement of bone quality called vertebral trabecular attenuation correlated with fracture risk
in the following 6 years. Specifically, having a trabecular
attenuation of the first lumbar vertebra below a certain
threshold was associated with an increased risk of future
fractures.

Two-thirds of Myocardial Infarctions
detected by CMR are missed by
routine medical tests
Standard medical tests miss nearly two-thirds of
heart attack diagnoses, according to research presented
at the annual CMR 2018 congress.
Unrecognised heart attacks (Myocardial Infarction;
MI) refer to sub-clinical events that are missed in routine medical care but are picked up by electrocardiogram
(ECG) or by cardiovascular magnetic resonance (CMR)
imaging, which is more accurate. “Unrecognised MI
has a poor short-term prognosis but until now the longterm outlook was unknown,” said lead author Dr Tushar
Acharya, a cardiologist at the National Heart, Lung, and
Blood Institute, National Institutes of Health, Bethesda,
MD, USA. “This study investigated long-term outcomes.”
The study included 935 community dwelling participants of ICELAND MI, a substudy of the AGESReykjavik epidemiology study. At the start of the study,
participants underwent an ECG and CMR and were
categorised into one of three groups: unrecognised MI
(sub-clinical events, missed on routine medical care, but
picked up by CMR), recognised MI (clinical events, also
picked up by CMR), and no MI (verified by CMR).
The average age of participants was 76 years and 52%
were females. At the start of the study, 91 participants
(10%) had recognised MI, 156 (17%) had unrecognised
MI, and 688 (74%) had no MI. “That means 63% (156 out
of 247) of the myocardial infarctions identified by CMR
were missed in routine medical care,” said Dr Acharya.
“Unrecognised MI may be more common than recognised
MI.”

Vertebral trabecular attenuation values measured on routine body
computed tomography (CT) scans obtained for a variety of unrelated
indications can predict future osteoporotic fractures at multiple skeletal
sites. The rich bone data embedded in these CT scans carried out for
non-bone purposes are often ignored, but can and should be harnessed
for opportunistic screening for fracture risk

The researchers concluded that for patients undergoing body CT scanning for any indication, L1 vertebral
trabecular attenuation is a simple measure that, when
≤90 HU, identifies patients with a significant decrease
in fracture-free survival.
“CT scans are commonly performed in older adults for
a wide variety of reasons. The rich bone data embedded in
these scans are often ignored, but can and should be harnessed for opportunistic screening for fracture risk,” said
senior author Dr. Perry J. Pickhardt, of the University
of Wisconsin School of Medicine & Public Health, in
Madison. USA
https://tinyurl.com/CT-and-fracture-risk
MARCH 2018
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At ten years, mortality rates were similar in patients
with unrecognised and recognised MI (49% and 51%,
respectively) and significantly higher than in those with
no MI (30%) (p<0.001). This compares to rates at five
years, where the mortality rate of patients with unrecognised MI (13%) was higher than in those with no MI
(8%) but was lower than in those with recognised MI
(19%).
Dr Acharya said: “This shows that with time, the mortality rate of patients with sub-clinical MI increases and
is the same as those with diagnosed MI.” Dr Acharya said:
“Patients with unrecognised MI do not receive medications
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commonly prescribed to heart attack patients to reduce the
risks of death or another heart attack. These include aspirin, high intensity statins, angiotensin converting enzyme
(ACE) inhibitors and beta blockers. Suchh patients should
also be advised to control risk factors such as hypertension
and diabetes, and may be candidates for revascularisation
to open blocked arteries. Knowing that they had a heart
attack may also persuade some people to adopt a healthier
lifestyle with adequate physical exercise and no smoking,”
he added. While population screening to identify MI
using CMR is not likely to be cost-effective or practical,
Dr Acharya said shifting a proportion of cardiac evaluation from traditional tests to CMR could diagnose more
unrecognised MI. He said: “Using CMR in patients with
cardiac symptoms would likely detect many more heart
attacks than traditional diagnostic tests. There are good
therapies to treat survivors of MI so finding them early
should improve prognosis.”
www.escardio.org/

Brain imaging predicts language
learning in deaf children

In a new international collaborative study between
The Chinese University of Hong Kong and the Ann
& Robert H. Lurie Children’s Hospital of Chicago,
researchers created a machine learning algorithm that
uses brain scans to predict language ability in deaf children after they receive a cochlear implant. This study’s
novel use of artificial intelligence to understand brain
structure underlying language development has broad
reaching implications for children with developmental
challenges. It was published in the Proceedings of the
National Academy of Sciences of the United States of
America (Feng G et al. Neural preservation underlies
speech improvement from auditory deprivation in young
cochlear implant recipients. Proc Natl Acad Sci U S A.
2018 Jan 16. pii: 201717603.).
“The ability to predict language development is important because it allows clinicians and educators to intervene with therapy to maximize language learning for the
child,” said co-senior author Dr Patrick C. M. Wong, a
cognitive neuroscientist, and director of the Brain and
Mind Institute at The Chinese University of Hong Kong.
“Since the brain underlies all human ability, the methods
we have applied to children with hearing loss could have
widespread use in predicting function and improving the
lives of children with a broad range of disabilities” said
Wong.
A cochlear implant is the most effective treatment
for children born with significant hearing loss when
hearing aids are not enough for the child to develop
age-appropriate listening and language ability. Decades
of research have shown that early cochlear implantation
is critical. Although a cochlear implant enables many
children with hearing loss to understand and develop
speech, some children lag behind their normal hearing
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peers despite receiving an implant as an infant or toddler. Helping these children achieve the language and
literacy of hearing children is important and the focus
of much research, as these skills are critical to academic
success, social and emotional well-being and employment opportunities.
“So far, we have not had a reliable way to predict
which children are at risk to develop poorer language. Our
study is the first to provide clinicians and caregivers with
concrete information about how much language improvement can be expected given the child’s brain development
immediately before surgery,” said co-senior author Dr
Nancy M. Young, of Northwestern University Feinberg
School of Medicine. “The ability to forcast children at risk
is the critical first step to improving their outcome. It will
lay the groundwork for future development and testing of
customized therapies.”
“A one-size-fits-all intensive therapy approach is
impractical and may not adequately address the needs of
those children most at risk to fall behind,” added Wong.
Prof. Erin Ingvalson of Florida State University said
“our goal is to eliminate the gap in language outcomes
often found when children with hearing loss are compared
to those with normal hearing. The ability to optimize
therapy for each child with hearing loss will transform
many lives”.

Successful hearing and spoken language development
depends on both the ear and the brain. Hearing loss
early in life deprives the auditory areas of the brain of
stimulation, which causes abnormal patterns of brain
development.
“We used MRI to capture these abnormal patterns before cochlear implant surgery and constructed
a machine-learning algorithm for predicting language
development with a relatively high degree of accuracy,
specificity and sensitivity,” Wong explained. “Although
the current algorithm is built for children with hearing
impairment, research is being conducted to also predict
language development in other pediatric populations.”
https://tinyurl.com/Feng-et-al-paper
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The best just got
better—every way
you look at it.
Introducing the Hologic 3Dimensions™ Mammography System

NEW

• Sharper: THE fastest and highest resolution 3D™ images in the industry.1 And, it’s the ONLY
tomosynthesis exam clinically proven to detect up to 65% more invasive breast cancer than 2D alone.2
• Smarter: Clinically proven comfort3 without compromise in image quality due to advanced processing
software that takes the curved compression geometry into account.
• Simpler: Enhanced workflow for both the technologist and radiologist, without compromising on speed,
dose or accuracy.
Also available in 2D

Learn more at 3DimensionsSystem.com

1. Data on file and from public sources, 2017. 2. Results from Friedewald, SM, et al. “Breast cancer screening using tomosynthesis in combination with digital mammography.” JAMA 311.24 (2014):
2499-2507; a multi-site (13), non-randomized, historical control study of 454,000 screening mammograms investigating the initial impact of the introduction of the Hologic Selenia® Dimensions® on
screening outcomes. Individual results may vary. The study found an average 41% increase and that 1.2 (95% CI: 0.8-1.6) additional invasive breast cancers per 1000 screening exams were found in
women receiving combined 2D FFDM and 3D™ mammograms acquired with the Hologic 3D™ Mammography System versus women receiving 2D FFDM mammograms only. 3. In an internal study
comparing Hologic’s standard compression technology to the SmartCurve™ system (18 x 24cm).
ADS-01949-EUR-EN Rev 001 © 2017 Hologic, Inc. All rights reserved. Hologic, 3D, 3Dimensions, 3D Mammography, Dimensions, Selenia, The Science of Sure, and associated logos are trademarks and/or
registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered trademarks, and product names are the property of their respective owners.

P rostat e Cancer
PSMA PET/CT visualizes prostate cancer recurrence
early, impacts radiation therapy
A nuclear medicine scan may
locate prostate cancer recurrence
after radical prostatectomy early
after disease recurrence and could
help guide salvage radiotherapy,
according to new research from
the University of California Los
Angeles (UCLA). The recently published study utilizes PET/CT with
gallium-68 prostate-specific membrane antigen ( 68Ga-PSMA-11)
(Calais J et al. 68Ga-PSMA-11 PET/
CT mapping of prostate cancer biochemical recurrence following radical
prostatectomy in 270 patients with
PSA<1.0ng/ml: Impact on Salvage
Radiotherapy Planning. J Nucl
Med. 2018 Feb;59(2):230-237. doi:
10.2967/jnumed.117.201749)
Earlier pinpointing of prostate
cancer recurrence locations after
radical prostatectomy means that
PSMA PET/CT could help guide salvage radiotherapy, resulting in more
effective treatment for many patients.
Prostate cancer biochemical
recurrence occurs in 20 to 80 percent
of patients within 10 years after radical prostatectomy and is difficult to
treat. Salvage radiotherapy is the main
option for treatment, but the imaging modalities currently used are not
sensitive enough to identify the location of recurrence until it is too late,
leading to a “best-guess” approach for
targeting the radiotherapy.
“Based on published data, we believe
that PSMA PET/CT, an imaging technique that is not yet approved by the
U.S. Food and Drug Administration,
is sufficiently sensitive to detect and
localize the recurrent prostate cancer early enough to potentially guide
salvage radiotherapy,” explained Dr
Jeremie Calais, at UCLA. “The first
sign of prostate cancer recurrence is a
rising PSA. For salvage radiotherapy
to be successful, it should be initiated
before the PSA rises above 1 ng/mL,
and ideally, closer to 0.2 ng/mL or
lower.”
The
study
included
270
16

A 3-dimensional map of the PSMA-11–positive lesions (yellow) of all 52 patients with recurrence outside consensus clinical target volumes (CTVs) (23 patients with recurrence outside only and 29 patients with recurrence
outside and inside consensus CTVs), created by rigid registration of each patient’s CT image to template patient’s
CT image, followed by transfer of each PSMA-11–positive lesion contour to template patient CT image (MIM, version
6.7.5; MIM Software Inc.). On the right panel, a 3-dimensional prostate bed consensus CTV is shown in orange
and 3-dimensional pelvic LN consensus CTV in green.
Image credit Jeremie Calais, Nicholas G. Nickols et al., UCLA, Los Angeles, Calif., reproduced courtesy of J. Nuclear Medicine

well-documented patients from databases established at four institutions
(one at UCLA, CA, U.S.A. and three
in Germany, namely the Technical
University of Munich, the LudwigMaximilians-University of Munich,
and the University of Essen). All
patients had a biochemical recurrence
of prostate cancer after radical prostatectomy but had not received prior
radiotherapy. They underwent PSMA
PET/CT at a serum PSA level of less
than 1 ng/ml.
Nearly half (132 patients or 49
percent) had a positive PSMA PET/
CT, and 52 (19 percent) had at least
one PSMA-positive lesion that was
not covered by the consensus clinical target volume (CTV). The two
most common PSMA PET-positive
lesion locations outside the consensus
radiation fields were bone (23/52, 44
percent) and perirectal lymph nodes
(16/52, 31 percent).
Dr Calais points out, “Salvage
radiotherapy is only curative if
D I

E U R O P E

recurrent disease is completely
encompassed by the radiotherapy
fields. Therefore, in almost 20 percent of these patients, the addition of
PSMA PET/CT would have a potentially major impact on the outcome of
salvage radiotherapy.”
He elaborates, “Visualizing sites of
prostate cancer recurrence accurately,
and early enough to guide therapy,
enables truly precise radiation therapy.
This is, in fact, the definition of individualized medicine. We believe that
PSMA PET/CT imaging will ultimately
be incorporated into the standard of
care for prostate cancer patients with
biochemical recurrence.”
Toward that end, the suggested
next step is a randomized imaging
trial of salvage radiotherapy with or
without PSMA PET/CT to investigate
further its potential beneficial impact
on treatment outcome.
https://tinyurl.com/Calais-et-alpaper
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The clear choice,
from every angle.

Introducing Clarity HD High-Resolution 3D™ Imaging

NEW

• The fastest and highest resolution images in the industry with the same 70 micron pixel
size as Hologic FFDM.1
• Cutting-edge detector technology and advanced 3D™ algorithm deliver exceptional 3D™
images for women of ALL breast sizes and densities.
• Designed to clearly see subtle lesions and fine calcifications to help detect cancers early.

Learn more at 3DimensionsSystem.com

1. Data on file and from public sources, 2017.
ADS-01950-EUR-EN Rev 001 © 2017 Hologic, Inc. All rights reserved. Hologic, 3D, 3Dimensions, 3D Mammography, Clarity HD, Dimensions, Selenia, The Science of Sure, and associated logos are
trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered trademarks, and product names are the property of
their respective owners.

IM AGING in Large Vessel Vasculitis
Expert recommendations published for the use of imaging in the
diagnosis and monitoring of patients with large vessel vasculitis
The European League Against
Rheumatism, EULAR, has published a set
of recommendations, which cover the use
of imaging modalities in primary large
vessel vasculitis (LVV), including giant
cell arteritis and Takayasu arteritis (Dejaco
C et al EULAR recommendations for the
use of imaging in large vessel vasculitis in
clinical practice. Ann Rheum Dis. 2018 Jan
22. pii: annrheumdis-2017-212649. doi:
10.1136/annrheumdis-2017-212649).

clinical diagnosis of large vessel vasculitis (LVV), and when to apply imaging for monitoring of disease activity
and damage. CT and MRI also refer
to specific angiography techniques
such as CT-angiography (CTA) and
MR-angiography (MRA). PET is commonly used in conjunction with CT or
CTA. The recommendations are not
intended to cover all aspects of diagnosis and management of LVV, and par-

Images large vessel vasculitis.
A. Ultrasound image (longitudinal scan) of a normal temporal artery
B. Ultrasound image (longitudinal scan) of a temporal artery from a patient with giant cerll arteritis showing the
“halo” sign (arrow heads)
C. High resolution MRI of the temporal artery of a patient with giant cell arteritis showing wall swelling and contrast
enhancement in the vessel wall (white arrow). The open arrow shows a vein.
D. 18 F-FDG PET of a patient with giant cell arteritis showing tracer update in the subclavian arteries (asterisks)
and the aorta.
Images courtesy and copyright of C DeJaco

These are the first EULAR recommendations providing up-to-date guidance
for the role of imaging in the diagnosis
and monitoring of patients with (suspected) LVV.
Produced according to EULAR
Standard Operating Procedures, the
twelve recommendations are intended
to advise physicians on the use of imaging modalities when making a clinical
diagnosis, and when to apply imaging
for monitoring of disease activity and
damage.
The recommendations are intended
to advise physicians on the use of imaging modalities, including ultrasound,
MRI, CT, and PET when making a
18

ticularly do not discuss in full the role
of temporal artery biopsy (TAB) for the
diagnosis of giant cell arteritis (GCA)
The targeted users of these recommendations are secondary and tertiary
care physicians including rheumatologists, ophthalmologists, neurologists,
radiologists, nuclear medicine specialists, vascular surgeons, angiologists,
geriatricians and other specialists in
general (internal) medicine.
The target population is patients
with suspected or established primary
LVV, specifically GCA or Takayasu arteritis (TAK). The recommendations may
also inform patients participating in
shared decision-making, primary care
D I
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physicians and health care providers
organising care of LVV patients.
Using evidence and expert opinion,
the EULAR task force, consisting of
20 experts from 10 EULAR countries,
developed the recommendations, with
consensus obtained through informal
voting. The aim was to develop evidence-based recommendations for the
use of imaging modalities in primary
LVV including giant cell arteritis GCA
and TAK.
When formulating the recommendations, a systematic literature review was
conducted to retrieve data on the role
of imaging modalities including ultrasound, MRI, computed tomography CT
and [18F]-fluorodeoxyglucose positron
emission tomography in LVV.
The task force recommends an early
imaging test in patients with suspected
LVV, with ultrasound and MRI being
the first choices in GCA and TAK,
respectively. CT or PET may be used
alternatively. If the diagnosis is still in
question after clinical examination and
imaging, additional investigations and/
or additional imaging are required. In
patients with a suspected flare, imaging might help to better assess disease
activity.
The frequency and choice of imaging modalities for long-term monitoring of structural damage remains an
individual decision; close monitoring
for aortic aneurysms should be conducted in patients at risk for this complication. All imaging should be performed by a trained specialist using
appropriate operational procedures
and settings.
The European League against
Rheumatism (EULAR) is the European
umbrella organisation representing scientific societies, health professional associations and organisations for people with
Rheumatic and Musculoskeletal Diseases
(RMDs). www.eular.org
https://tinyurl.com/EULARrecommendations-paper
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A better view,
from every angle.
NEW

Introducing Intelligent 2D™ Imaging Technology
• A low dose solution for the only 3D™ mammogram™ clinically proven to detect up to 65% more invasive
breast cancers than 2D alone.1
• Generates a new, natural looking 2D image using advanced algorithms and high-resolution 3D™ data.
• Accelerates lesion detection and assessment of microcalcifications, as well as spiculated, round and
other soft lesions.2

Learn more at 3DimensionsSystem.com

1. Results from Friedewald, SM, et al. “Breast cancer screening using tomosynthesis in combination with digital mammography.” JAMA 311.24 (2014): 2499-2507; a multi-site (13), non-randomized,
historical control study of 454,000 screening mammograms investigating the initial impact of the introduction of the Hologic Selenia® Dimensions® on screening outcomes. Individual results may vary.
The study found an average 41% increase and that 1.2 (95% CI: 0.8-1.6) additional invasive breast cancers per 1000 screening exams were found in women receiving combined 2D FFDM and 3D™
mammograms acquired with the Hologic 3D™ Mammography System versus women receiving 2D FFDM mammograms only. 2. Hologic data on file, 2017.
ADS-01951-EUR-EN Rev 001 © 2017 Hologic, Inc. All rights reserved. Hologic, 3D, 3Dimensions, 3D Mammography, Intelligent 2D, Dimensions, Selenia, The Science of Sure, and associated logos are
trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered trademarks, and product names are the property of
their respective owners.

MRI contrast agents
Gadolinium deposition: the current
scientific situation and the different
regulatory approaches in the US and
Europe
By Dr Alexander Radbruch

The significance of the finding of gadolinium depositions in
the brain following serial injections of gadolinium based contrast agents (GBCAs) is the subject of on-going active scientific
research and debate, which are being carried out against the
background of different regulatory actions being adopted in the
United States and in Europe.
In November 2017 the European Commission decided to withdraw — with a few minor exceptions — all GBCAs of linear chemiDr A Radbruch
cal structure from the market. In contrast, the US Food and Drug
Administration merely issued a directive in December 2017,
requiring manufacturers to add a new label warning to all GBCAs (of both linear and
macrocylic structural categories) that are currently on the U.S. market. The new class
warning specified simply that patients could retain gadolinium in their body long after
an injection of GBCAs.
This review summarizes the scientific background to the gadolinium deposition debate
and discusses the different approaches of the two regulatory agencies.
Introduction:

Over the last three years, the significance of the
finding of gadolinium deposits in patients’ brains following serial injections of gadolinium based contrast
agents (GBCAs) has been one of the top issues hotly
debated in radiological science.
The debate was triggered unintentionally in early
2014 when Tomonori Kanda, a young Japanese
radiologist, found increased hyperintensities in the
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Dr Alexander Radbruch
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dentate nucleus and the globus pallidus on nonenhanced T1-weighted images. The hyperintensities correlated with the number of previous GBCA
injections that the patient had received [1]. Further
research showed that gadolinium in the brain tissue
was indeed the source of the hyperintensities and
that other parts of the brain were also affected, with
the dentate nucleus showing the highest amounts
of gadolinium [2, 3}. Subsequently, Kanda et al. [4]
and Radbruch et al. [5] independently reported that
hyperintensities in the dentate nucleus were exclusively found after the injection of linear GBCAs,
but not after injection of macrocyclic GBCAs. Ever
since these findings, many preclinical and clinical
studies have been published, with the aim of assessing the propensity of currently marketed GBCAs to
cause hyperintensities or gadolinium deposition in
the brain or in other parts of the body [6, 7].
Coincidentally, this debate on the significance of
gadolinium deposition in the brain started just as the
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issue of nephrogenic systemic fibrosis (NSF) caused by the administration of GBCAs was being resolved.
The first report of a correlation
between NSF and the injection of
GBCAs in renally impaired patients
was published in 2006 by Grobner
et al [8]. However, over the subsequent years NSF has been effectively
eliminated [9], due to the widespread
adoption of strict guidelines [10]
that include the prohibition of the
use of GBCAs in renally impaired
patients.
Part of the fervor of the current
debate on gadolinium deposition
is thus understandable against the
background of the previous NSF
debate.
However, it needs to be highlighted
that, so far at least, there have been
no reports of clinically significant
consequences correlating with the
recent findings of gadolinium deposition in the brain. This is a clear
difference with the earlier issue of
GBCA-related NSF.
The intense scientific debate on gadolinium depositions was temporarily
halted in 2017 with different regulatory actions being adopted on either
side of the Atlantic.
The EU decided to remove all linear
GBCAs (with a few minor exceptions) from the market, based on
the application of the “Precautionary Principle”. In contrast, in the
United States, the FDA issued a class

warning for all marketed GBCAs
[Table 1].
The remainder of this article will
summarize the current status of scientific knowledge of the mechanism
involved in the deposition of gadolinium in the brain. Subsequently, the
different approaches of the FDA and
the EU will be discussed.
Chemical structures of GBCAs

Since free gadolinium is toxic it
needs to be bound to a chelating
ligand, [11] Depending on the
chemical structure of the ligand,
GBCAs can be categorized as
being either linear or macrocyclic.
Whereas the ligands of macrocyclic GBCAs form a rigid cage with
a pre-organized cavity into which
the gadolinium ion fits, ligands in
linear GBCAs merely wrap around
the gadolinium ion, so forming a
more flexible cage that is not fully
closed [11]. The different structure of these chelates results in the
GBCAs having different chemical
stabilities, with consequent differences in their propensity to release
gadolinium.
In vitro experiments have shown
that, after incubation at 37 degrees
in human serum for 15 days, 20% of
the original gadolinium was released
from non-ionic linear GBCAs. For
ionic linear GBCAs, only 2 % of
the gadolinium was released while
no detectable levels of released

Table 1: Overview of GBCAs currently on the European and US markets and the respective decisions of the EU
and the FDA regulatory authorities.
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gadolinium were found with macrocyclic GBCAs [11].
Animal studies provided evidence
that similar levels of the intact form
of all GBCAs currently on the market — no matter whether the GBCA
was linear or macrocyclic — could
be found in the cerebrospinal fluid
4 hours after injection. The route of
entry to the CSF is most probably
via the choroid plexus. Twenty four
hours after injection, similar levels
of intact GBCAs could be found in
the brain [12]. However, it was found,
again in experimental animal models, that four weeks after injection,
residual free gadolinium was almost
exclusively found with linear GBCAs,
while none at all was detected with
macrocyclic GBCAs [13, 14].
Further animal studies provided
additional evidence as to how this
finding might be explained. Whereas
macrocyclic GBCAs are mostly completely washed out of the brain over
time in an intact form, a small proportion of the injected linear GBCAs
dechelates, with the gadolinium so
released then binding to macromolecules or precipitating and remaining
in the brain [15]. Such gadolinium
bound to macromolecules is most
likely the basis for the hyperintensity
that is observed on non-enhanced
T1-weighted images.
Combining the results from the in
vitro studies and the animal studies
described above, the hypothesis can
be proposed that the propensity of
any particular type of GBCA to cause
“dechelated” gadolinium deposition
in the brain (i.e. becoming visible
as T1 hyperintensity in the dentate
nucleus) correlates with its specific
chemical stability of the GBCA, as
quantitated in the in vitro experiments summarized above [6 ].
It is thus important to differentiate
such “dechelated” gadolinium deposition from the presence of the intact
chelate in the brain since the intact
chelate is washed out over time and
remains only temporarily in the
brain [ 16].
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MRI contrast agents
Finally, it should be noted that It is important to note that, apart tissue changes been identified as
gadolinium deposition will most from the potential risk of gadolinium being associated with, or the result
likely occur not only in the brain deposition, there are several other of the gadolinium deposit [21].
but anywhere in the human body aspects that must be included in the For the radiologist it is crucial to
where there is an environment that general risk/benefit evaluation that communicate this message to
is suitable for the transmetalla- should always be undertaken prior patients and to avoid in all cases any
tion and dechelation process [17]. to the injection of any particular risk of unnecessarily alarming the
Hence, any increase in sigpatient.
nal intensity in the dentate
Moreover, there is a broad
nucleus of the brain might “ ... there have been no reports of clinically significant agreement that GBCAs are
consequences correlating with the recent findings of
be regarded as an indicator
an indispensable part of
gadolinium deposition...”
or marker of gadolinium
the overall clinical decision
release throughout
the
making process, that they
whole body.
should only be used if cliniGBCA. These additional aspects cally indicated and that in any case
Different approaches
include possible allergic reactions as only the lowest possible dose that
of the FDA and the EU
well as the overall diagnostic poten- still provides images of acceptable
The FDA acknowledged in its class tial and clinical necessity/advantage diagnostic reliability should be used.
warning of 17th December 2017 of GBCA administration.
that “linear GBCAs result in greater In the specific case of liver imag- Finally, one of the biggest threats
retention — and retention for a lon- ing, the EU decided that the linear coming out of the current debate
ger time — than macrocyclic GBCAs. GBCAs (Multihance and Primov- remains an exaggerated and unreaGadolinium levels remaining in the ist) fulfilled an important diagnostic sonable decline in the use of GBCAs
body are higher after administration need which could not be achieved in clinically indicated situations, due
of ... non-ionic linear GBCAs than with macrocylic GBCAs. Conse- to a growing “phobia” on the part
after ionic linear GBCAs” [18]. How- quently, the EU made an exception of radiologists to using gadolinium
ever, the FDA limited itself to issu- for these two agents for liver imag- based products. Radiologists should
ing a class warning for all marketed ing. Moreover, the EU maintained avoid this scenario by proactively
(linear and macrocyclic) GBCAs, Magnevist for intra-articular usage addressing the issue and by reassurand recommended healthcare pro- “because the dose of gadolinium that ing concerned patients.
fessionals to “consider the retention is required for these scans is very low
Conclusion:
characteristics of each agent when ” [20].
choosing a GBCA for patients who However, apart from these excep- Results from experimental animay be at higher risk for gadolinium tions the EU has not identified any mal models together with those
retention” [18]
from in vitro experiments
In contrast, the EU pulled
have provided evidence that
all linear GBCAs (with the “ ... one of the biggest threats...remains an exaggerated a very small proportion of
exception of Multihance and unreasonable decline in the use of GBCAs in clini- the administered dose of
cally indicated situations, due to a growing “phobia” linear Gadolinium based
and Primovist for liver
on the part of radiologists and patients ...”
imaging and Magnevist for
contrast agents dechelate in
intrarticular use) from the
vivo and form high relaxivity
European market.
complexes that become visother significant advantages of lin- ible on non-enhanced T1 weighted
The EU justifies the withdrawal of ear GBCAs that could justify the images in metal-rich regions such
the linear GBCAs on the basis of increased risk of gadolinium deposi- as the dentate nucleus. This effect
its application of the precautionary tion in the risk /benefit assessment.
could not be shown for macrocyclic
principle. One inevitable outcome
GBCAs that are, over time, mostly
of using this approach is that, even Despite the differences between the washed out of the body in an intact
if there are no known clinical con- regulations on GBCAs in the US form.
sequences correlated to any gado- and Europe, it is important to point No clinical correlates or adverse hislinium deposition, nevertheless the out that the international radiology topathological changes caused by the
very possibility of any gadolinium and scientific communities agree on gadolinium deposits have currently
release in patients should be avoided most of the significant points in the ben identified. In their application
or at least kept to a minimum This is gadolinium deposition debate.
of the precautionary principle, the
particularly relevant given the earlier First and foremost, it needs to be EU have suspended all linear GBCAs
debate over NSF which showed that repeated that no adverse clini- (with minor exceptions) from the
gadolinium release can potentially cal consequences correlating with European market while the FDA
be a trigger of, or result in severe GBCA administration have been has issued a general warning for all
adverse effects or disease [19].
reported, nor have any pathologic GBCAs currently on the market.
22
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Book Review
Chest Radiology, 7th Edition
Patterns and Differential Diagnoses

By James C. Reed, Published by Elevier, 2017, Book Price €98.09, eBook Price €70.19
Written with the aim of sharpening the reader’s skills in chest x-ray interpretation, this
trusted clinical resourcce walks the reader
through a logical, sequential thought process
for the differential diagnoses of 23 radiologic
patterns of common chest diseases, using 150
superbly illustrated patient cases. A solid and
thorough understanding of how to read and
interpret chest x-rays is gained, with expert
guidance on common disease patterns, differential diagnoses, narrowing down the diagnoses, and further studies (from additional

MARCH 2018

radiographic exams to CT or to
biopsy). Each chapter follows a
consistent format: Presenting Case,
Questions, Discussion, Top 5 Diagnoses, Summary, and Answer Guide.
The book is an ideal resource for
mastering this lower-cost modality
before considering more complicated and costly procedures and is
heavily illustrated with chest radiographs and additional CT, HRCT,
and MR correlative images.
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C on tras t Agents
Manganese-based MRI contrast agent may be a safer alternative to
gadolinium-based contrast agents (GBCAs)
A team of researchers from
Massachusetts General Hospital (MGH)
in Boston USA has developed a potential alternative to gadolinium-based
contrast agents (GBCAs) for magnetic resonance imaging (MRI). In
their recently published report (Gale
EM, Wey HY, Ramsay, Yen YF, Sosnovik

patients with impaired kidney function.
We estimate that around 2 million contrast-enhanced scans are not performed in
the U.S. every year because of the inability
to use GBCAs in patients with poor renal
function.”
More recent reports finding gadolinium deposits in the brains and other

Contrast-enhanced MR abdominal image showing the abdominal aorta, renal arteries and kidneys of a baboon.
The images made with manganese-based agent Mn-PyC3A (left) show comparable detail to an image of the same
animal made using a gadolinium-based contrast agent (right).
CREDIT Eric Gale, PhD, Martinos Center for Biomedical Imaging, Massachusetts General Hospital.

DE & Caravan PA Manganese-based
Alternative to Gadolinium: Contrastenhanced MR Angiography, Excretion,
Pharmacokinetics, and Metabolism.
Radiology. 2017:170977. doi: 10.1148/
radiol.2017170977), the team describes
experiments in a primate model which
show that the manganese-based agent
Mn-PyC3A produced contrast enhancement of blood vessels equivalent to that
of gadolinium-based agents (GBCAs)
which currently are the subjectof controversy.
“About 40 percent of MRI procedures
use a contrast agent to produce a signal
that can detect cancers, diagnose aneurysms or arterial narrowing, or identify
the area of a heart damaged by a heart
attack,” says Dr Peter Caravan, of the
Martinos Center for Biomedical Imaging
and co-director of the Institute for
Innovation in Imaging at MGH,. “All current FDA-approved MR contrast agents
contain gadolinium, which in 2006 was
associated with a devastating condition
called nephrogenic systemic fibrosis in
MARCH 2018

organs of patients have added to concerns
about the safety of GBCAs, leading the
U.S. FDA to reiterate the need for caution
and restraint in the use of the agents and
the European Medical Association earlier
this year to remove three of seven previously approved agents from the market
and restrict the use of others.
Caravan and his colleague Dr Eric
Gale, of the Martinos Center developed
their manganese-based agent Mn-PyC3A
based on two properties of the element:
its ability to produce an MR signal com“... Mn-PyC3A enables contrastenhanced MR angiography with contrast
enhancement comparable to gadoliniumbased agents...”
parable to that of GBCAs and the fact
that that — in contrast to gadolinium,
which is not naturally found in the
human body — manganese is an essential
element, and an intake of small amounts
D I
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is required for vital bodily functions. The
body has natural mechanisms to process
and excrete excess manganese, but any
gadolinium that is released from GBCAs
is likely to be retained in the body indefinitely.
Previous studies conducted by the
team in mouse models showed that
Mn-PyC3A was very resistant to the
release of manganese ions; that it provided good enhancement of blood vessels,
liver and kidneys; that more than 99 percent was excreted from the body within
24 hours, and that it was eliminated by
both the liver and the kidneys, reducing
the likelihood of prolonged retention in
subjects with poor kidney function. For
the current study, the researchers compared the use of Mn-PyC3A to a commonly used GBCA in a baboon model.
Each animal underwent two MR
imaging sessions, one with Mn-PyC3A
and one with the GBCA. The scans were
performed under identical conditions the scanner used, the dosages and imaging protocols were the same as would
be used for human patients. The results
showed that the enhanced images of
major arteries, kidneys, livers and specific muscles produced by both agents
were comparable. As in the mouse study,
Mn-PyC3A was quickly excreted though
both kidney and liver clearance, and
there was no evidence of the release of
free manganese. The team concluded that
Mn-PyC3A enables contrast-enhanced
MR angiography with contrast enhancement comparable to gadolinium-based
agents and may overcome concerns
regarding gadolinium-associated toxicity and retention
Gale explains, “While we did not test
it here, we believe that having an alternative route of elimination through the liver
will provide an efficient mechanism for
elimination of Mn-PyC3A in patients with
kidney disease and prevent any retention
of the contrast agent in the body. Our next
steps are to manufacture Mn-PyC3A on a
larger scale and conduct additional preclinical safety studies before we can begin
testing in human patients.”
https://tinyurl.com/Gale-et-al-paper
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Future trends
Radiology of Tomorrow – impact of medicine and
digital transformation on the radiology ecosystem
By Dr. Gerrit Fleige, Joao Schumann, Nicolas Schleyer

Technological developments are
evolving at a speed that organizations should be a step forward in their business models.
Global megatrends affect our
world on a big scale and two
main trends are influencing the
radiology ecosystem specifically:
“Precision Medicine” and “Digital
Transformation”. The following
study “Radiology 2030 – Trends
and Unmet Needs” provides the
current views of different stakeholders on the future of radiology
as well as the impact of the trends
and their potential interactions.
Introduction

The radiology ecosystem, its processes and the role
of radiologists and other staff is about to change
fundamentally. Further specialization and different
skills of radiologists will be required, other specialties
increase their autonomy in imaging. A continuous
need to further enhance workflow efficiency seems to
be indispensable.
On the other hand, health behavior and everyday
use of technology have evolved over time, becoming more and more demanding. Demographic change
and the growing consumption of health services are
challenging the established healthcare systems. Under
these circumstances it seems to be fundamental for
all players of the radiology ecosystem to realize the
importance of being prepared for a new scenario
in the world of radiology, also considering trends
like Digitalization and Big Data. For this reason, the
The Authors
Dr Gerrit Fleige, Executive Partner; revFLect
Kopernikusstrasse 14 30167 Hanover, Germany

GmbH,

Email gerrit.fleige@revflect.com
Nicolas Schleyer, Market Research Director, Bayer AG, Muellerstr.
178, 13353 Berlin, Germany
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study “Radiology 2030 – Trends and Unmet Needs“
was conducted. It provides a focused analysis of key
developments and challenges involving the relevant
stakeholders.
The key objectives of the study were:
• Future trends – Identification and analysis of
key market trends in radiology as well as potential
answers to these trends in the market
• Unmet Needs – Identification of unmet needs
of providers in radiology
• Impact and Opportunities – Initial proposals
how to address future trends
Study Design

The Study “Radiology 2030 – Trends and Unmet
Needs“ collected short- and mid-term trends for the
upcoming 5 to 10 years in the fields of health care,
technology and radiology.
In contrast to many more general industry reports,
this study looked further forward and in much more
detail from the radiologist’s perspective.
The study design was based on a four pillars structure
[Figure I]. In the first pillar “Market development”,
36 Radiology market reports [11] from professional
research companies, based on global market, technological and medical developments have been analyzed
and compared with each other. After identifying key
findings, these have been used to be validated and
challenged in the following study pillars.
In the pillar “Industry perspective” 28 interviews
took place with key industry stakeholders from different countries (Germany, France, US, Italy, Japan
and China), global organizations and managing areas
(global and local strategic marketing and sales, medical, R&D). The interviews had been conducted in a
semi-structured way and covered all relevant areas of
the radiology ecosystem.
In the third pillar “Thought leader opinion on long
term trends” 13 personal interviews were conducted
with highly acknowledged thought leaders in radiology from all key regions such as Asia (Japan and
China), North America (US and Canada) and Europe
(Netherlands, Germany, Switzerland). The semi-structured interviews covered all relevant areas of the radiology ecosystem and supplier product portfolio with
the focus on long-term trends and thought leaders’
vision. In addition to the interviews, two “Thought
Leader Workshops” were executed at ECR 2017 and
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Figure 1. The four pillars of the study

RSNA 2017 to reflect and further discuss the results of the interviews.
In the last pillar “Radiologist’s unmet
needs” were conducted interviews
with 32 clinical and office based radiologists, technologists and administrations from US, Germany, France,
China and Japan. One focus within
this pillar was the consideration of
mid-term trends and unmet needs
derived directly from the actual operational work of the participants.
Results & Discussion

The radiology ecosystem is not independent and lives within other systems like the medical or the socialeconomic. All these systems are
driven by global megatrends affecting our world on a global scale. A
megatrend is a continuous and longterm change process in a global social
context. It also affects every single
person and all levels of society, especially economy, politics, science, technology and culture. Selected megatrends, which have been identified by
different institutions, are: Knowledge
Culture, Urbanization, Globalization,
New Work, Gender Shift, Silver Society and Health [1, 2]. All these trends
have a strong impact on radiology:
Knowledge Culture further drives
patient engagement, Urbanizations
demands tele-radiology for rural
areas, Globalization offers new business models based on technical solutions, New Work and Gender Shift
changes resource availability and Silver Society and Health further drive
demand for imaging diagnostics.
MARCH 2018

And these trends do not stand alone,
they interact with each other, especially the global trend “Health” is
interrelated with almost all of them.
Underlying these megatrends two
main trends were identified which
influence the radiology ecosystem
significantly: “Precision Medicine”
and “Digital Transformation”.
First Megatrend in Radiology Precision Medicine:
Medicine is currently driven by the
developments of precision medicine.
Treatments get more and more specific and diagnostics try to deliver the
right tools.
Precision Medicine asks for specific patient and disease information impacting directly diagnostic
methods. Imaging will play a key role
in the future to fulfill these needs.
Laboratory diagnostics with the so
called ‘liquid biopsy’ is clearly leading
this field today [3]. Nevertheless, for

many questions imaging information
is required and frequently answered
with nuclear medicine. Although specific contrast agents are mainly yet
lacking in radiology, thought leaders as well as operational radiologists
expect them to become relevant for
magnetic resonance imaging (MRI)
and computed tomography (CT) as
well. Overcoming the challenges of
sensitivity and specificity the question of cost effectiveness and affordability has to remain open as of today.
Short- and mid-term the widely used
unspecific contrast agents of today
will persist as a substantial part
of imaging, long-term this might
change due to more specific agents
and changing technology. For unspecific agents, the dose per patient will
decrease further. Total consumption
will still grow due to the increasing demand of imaging diagnostics
overall.
Also through the digitalization and
evaluation of a large number of collected image data, some imaging
studies can be increasingly personalized to reflect the needs of individual patient’s behavior. However,
the majority of the images will be
continuously standardized in order to
increase efficiency and quality. Further standardization will also help to
apply artificial intelligence on imaging studies.
Although prevention is a big topic
in medicine for many years already,
imaging is mainly still focusing on
early detection of diagnoses and

Figure 2. Impact of digitalization on the radiologist’s value chain
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treatment - prediction and prevention are the minority.
In the long-term future, this will
change significantly and it will be
developed as an opportunity for
screening, prevention and prediction of diseases. Not only healthcare
providers but patients themselves
can integrate their existing personal
devices into the diagnostic environment. As an example, the aircraft
engine industry knows already today
the ‘health condition’ of all their

like [Figure 2], [5]:
• Referrers could get the proposal for
an examination from their clinical
support system. The system suggests
the most appropriate examination.
• For preparation of the examination
protocol selection for scanner and
contrast application could be guided
by AI. One centralized control room
could be standard for all scanners in
an imaging facility.
• Examinations could be based on
fully automated image acquisition

Figure 3. Key “Pain Points” in the Radiology Practice

engines all over the world. By using
numerous sensors, they know the
service status of each part and can
predict the behavior of them. This
kind of implementation collects the
daily data, identify suspicious findings and predicts risks. Comparable
approaches are under development in
medicine: Projects like the Smart Toilet, Smart Bra and Smart Mirror 4
collect and analyze daily patient data
on an ongoing basis to identify suspicious findings, to predict risks and to
prevent disease in a very early stage.
Second Megatrend in Radiology –
Digital Transformation:
The trend “Digital Transformation” is
currently the key influencing driver
affecting all areas of radiology.
First of all, new technologies based
on big data and artificial intelligence
(AI) impact almost the complete
value chain of the radiologist. From a
visionary perspective, this might look
28

and analysis for quality assurance.
• Image reading would be supported
by AI for the detection, localization
and classification of suspicious findings. Decision support would be provided for special cases and automated
reading of standard cases to support
radiologists.
• Reports could be generated automatically in the context of all other
available patient data and suggestions for the next diagnostic step are
provided.
Particularly, the scanners and devices
are expected to become highly automated and to a maximum user independent. Scanners would move to
“one-button” technology. Ultrasound
would further miniaturize and will be
ubiquitous available.
Big data analytics and AI are expected
to drive the technological development and impact the complete radiology suite. This would influence the
interaction of the radiologists with the
D I
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patients. Because the scanner control
is centralized, radiographers would
have more time for patients... [5]
In the interviews with radiologist and
technicians it was revealed that high
workload is and remains in the near
future the most relevant unmet need
for them [Figure 3] [6]. Furthermore,
the patient load is still increasing
driven by demographic change and
more indications for imaging. Even
though the technological development helps to optimize supporting
the increasing demand, through faster
scanners that provide more images
with more details, an overburden of
work is present. This trend of increasing radiologist’s workload is even
more enforced by fewer radiologists,
especially in rural areas, additionally
to more regulatory and administrative burdens.
Based on these outlined pain points
in the radiology practice, automation and AI can take some burden
away, especially in routine and repetitive work. Obviously, there is a certain fear from radiologists that they
might become obsolete. Although it is
not completely predictable how radiologists will react to AI based decision support systems the probability
is high that they will just use them
because of the benefits these systems
provide. And learning from the digital world means understanding that a
product is used if it provides a value
to the user.
The changing role of radiologists
was particularly reflected in the
opinions of the thought-leaders who
were interviewed.. All interviewees
pointed out that digitalization and AI
are expected to have a strong impact
on their role. Most of them see the
potential for radiologists to develop
into a leading physician within the
clinical value chain, e.g. bringing all
the patient data together and guiding
the therapy decision process. Only a
minority thinks that radiologists will
be significantly reduced in their role.
But for sure further specialization and
different skills of radiologists will be
required.
The

change

of

the “Radiology
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Ecosystem” caused by the previously
mentioned two trends, is expected to
impact the radiology market, especially with the entry of new digital
companies and a consolidation of the
established players. This penetration

provider offer image reading directly
to the patient, either to get a second
opinion or to get the primary diagnosis [7]. A possible next step could be
a patient-self-used ultrasound device,
that tells the customer simple diag-

“…automation and AI can reduce some of the burden,
especially in routine and repetitive work...””

of the market by new companies is
made possible as the relationships
change successively. Strong relationships between providers and insurances as well as manufacturers (B2B)
consist in the current radiology business model, and the providers own
the relationship with the patient
(B2C). The study reveals that upcoming trends might affect this model in
the following three steps of change:
Change 1: Data as a core competence
of suppliers - Due to the successive
digitization of diagnostic information,
suppliers could convert their competences from the device manufacturer
to a data owner. By continuously collecting, storing and analyzing different formats of medical image data,
the dependence of medical providers
on medical device suppliers would
change signifianctly.
Change 2: Digital services directly to
the radiologist - Based on the digital
data now available, new services can
be developed. In the past, data analysis was mainly focused on workflow
optimization and image capture. Now,
a variety of startups and established
players are working on intelligent AI
services, which integrate more and
more in the radiologist’s medical
core competence by reading images,
automatically creating diagnoses and
assisting medical decision-making.
Change 3: Digital services directly
to the patient - The establishment of
AI services will probably also affect
the relationship between radiologists
and patients (B2C). In a first step,
MARCH 2018

noses like it is already available for
the analysis of skin alterations with
smart phone apps [8,9]. Also imaging
scanner located remotely from radiologist’s office could offer patients a
better access to imaging diagnostics.
This would be a big chance to overcome medical expertise shortness in
many remote regions of the world.
These results of the study indicate that
in times of “Big Data” radiology will
become step by step more digitalized
around the world and the radiology
healthcare business may develop into
a digital market place. For instance,
radiology exams could be traded
online for image reading and report
generation by global companies using
cloud based AI solutions. This kind of
disruption of current business models
is well known from the digitalization
of other industries. New or known
digital companies are entering the
radiology ecosystem and compete
with established companies. Several
established companies have realized
that working in co-operations can be
an option to compensate their deficits
and to share risks - many examples for
this strategy exist in other industries
like automotive. While new players
enter the market and provide access
to technology, existing market leaders
have access to the customers.
Since budget-constraints will remain
globally and the demand is continuously increasing any technology to
reduce cost will be welcome.
Outlook

The potential changes to the radiology ecosystem, that are suggested
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by the results of this study, might
require a rethinking for all members of the radiology ecosystemSome KOLs suggested that radiologists could take on the role as
a “Diagnostician”:
Radiologists
would have the opportunity to position themselves as the manager of
all diagnostic data to guide clinicians through the patient’s diagnostic journey and support therapeutic decisions. Since radiology
does not own the data and other
specialties like pathology, laboratory and genetic medicine are also
“re-positioning”, this could become
competitive. All involved players
would have to be open minded to
adapt to a new environment to use
the chances of precision medicine
and digitalization.
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The breast under pressure
By Prof A. den Heeten & Prof K. Grimbergen
The physiology of the breast

The female breast develops during the menarche and consists mainly of protein, water, and fat. The main categories of breast tissue are adipose tissue with a low X-ray
attenuation coefficient, and fibrous and glandular tissue
with an attenuation coefficient close to that of water. In
mammography, the principal components contributing to
image contrast are water, fat, and calcium. The surface skin
consists of a substantial amount of protein reinforced with
strong connective tissue fibers. From a mechanical point of
view, three types of tissues can be distinguished, each displaying different mechanical properties under increasing
pressure exercised by the mammographic paddle.
In this paper, the term “pressure” is taken to represent the
mean contact area pressure, also known as interface pressure [1]. However, the actual physical parameter of pressure varies locally because of the shape of the breast and
local pathology, so pressure gradients or areas of higher
pressures can exist [2]. These features are of importance
in mechanical imaging, but this aspect will not be dealt
with in this paper.
For several reasons a certain level of compression of the
breast is required in conventional full-field digital mammography and tomosynthesis. Immobilization of the
breast is needed to avoid movement and the consequent
blurring of images. Flattening of the breast gives a more
homogeneous exposure and a better dynamic range of
luminance superimposing structures at different depths
can be better depicted. Finally breast compression enables
a quality image to be acquired, at a lower radiation dose
[3, 4]. In routine practice ,the process is widely known as
compression, even if, strictly speaking, the breast is actually
incompressible; the more rigorous, appropriate term is that
the breast is deformable.
Mechanical properties of the breast

The compression force applied during mammography is
readily available as output from the mammography device,

and is used to indicate the level of compression. The compression pressure is not directly available. In colloquial
usage both terms force and pressure are frequently used
randomly and interchangeably, which is a source of confusion in the understanding of what actually happens during
the compression process [5].

Fig 1: Schematic representation of mammographic compression; Young’s
modulus.

Using the mean Young’s modulus — the ratio of the pressure (stress) and the deformation (strain) — it is possible
to analyze the mechanical properties of the breast under
compression [Figure 1]. The strain is itself the (dimensionless) ratio of the thickness reduction and the initial thickness. Thus, stress is equal to pressure and strain to flattening. These terms will be used in this paper interchangeably
but are essentially the same.
Young’s modulus thus has the dimensions of pressure and
is expressed in (kilo)pascal. (It is confusing that Young’s
modulus is also sometimes described as an “elastic modulus” since it is not a measure of elasticity but rather of
stiffness, the inverse of elasticity). During compression, the
stress-strain relation of the breast can be recorded, with
a strikingly large variation in the results [Figure 2]. We
can distinguish linear relationships in cases of a constant
(pressure-independent) Young’s modulus to a progressively increasing Young’s modulus and a saturating thickness with higher pressure.
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From the experimental results of a large number of experimental measurements that we have amassed over the
years, it can be concluded that the mechanical properties
of breast tissue are very variable and differ significantly
between women. In a premenopausal woman breast stiffness can even change significantly durinbg the menstrual
cycle due to hormonal changes. Because of these huge
variations in the elastic properties of the breast, the usual
aim of having a maximal reduction in breast thickness
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Fig 2: Non-saturating and saturating Young’s modulus
A : The behavior of a breast (thickness 10 cm) with a linear relation, i.e., with increasing pressure a proportional decrease of thickness (constant Young’s modulus (30kPa
)); A proportional thickness decrease. Blue
B: The behavior of a breast (thickness 9 cm) with a non-linear relation, i.e., with
increasing pressure a reduced decrease of thickness (Young’s modulus (60kPa) at
6 kPa pressure): A saturating thickness decrease. Green

during mammography is actually a misconception, since this
approach is based on the assumption that maximum reduction
can be achieved in every breast without any a priori knowledge
of its biomechanical properties. In addition to this, the measured Young’s modulus can change per investigation, and in
many women may continue without saturation as can be seen
in Figure 2.
Mean compression pressure

When analyzing the mechanical properties of the breast, it
becomes clear that pressure should be the preferred parameter
to define compression [6, 7]. A complication is that breast tissue is not homogeneous and that Young’s modulus is varies in
the different tissues of the breast [8]. Consequently, we use the
mean pressure of the contact area, also called interface pressure, which is calculated by dividing the force by the contact
area between the breast and the paddle. To determine this
contact area, we have developed a system based on capacitance
measurement using a thin transparent conducting foil in the
paddle [3]. In this way, we obtain a real-time value of the contact area, which, together with the force, enables a real-time
mean pressure to be calculated during the actual breast compression. This can be directly displayed to the mammography
technician or the patient. In addition, other mechanical properties can be determined and recorded, such as the evolution
of the breast thickness, force, contact area and pressure, during
compression [Figure 3]
Determination of the optimal value of the mean
compression pressure

In the past, we advocated the use of a maximum of 10 kPa (75
mmHg) [6, 7] as the target for the mean compression pressure, which, it can be admitted, was initially an educated guess
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on our part. At the time, we reasoned that any pressure above
diastolic blood pressure would be unnecessary. We considered that, because of its physiology and the effective incompressibility of the breast, the term compression gave the false
impression that the breast could somehow be made smaller
in volume. In fact only a very small amount of blood can be
evacuated via the venous collaterals into the thoracic cavity. In
addition the volume of the arterial compartment is low. Based
on these considerations, a value of “somewhere in between the
arterial diastolic pressure and the venous pressure” could have
been advocated as the optimal compression pressure. However
we knew that the skin — which has a much higher Young’s
modulus [8] than breast tissue — could have an influence.
This is particularly relevant in lower volume breasts. In smaller
breasts, the amount of skin relative to the total breast volume
can even become dominant. For this reason, we decided to
aim for a somewhat higher pressure, namely just below the
diastolic arterial pressure.
Other areas of research on Pressure effects

In rehabilitation medicine, much research has been carried out
on pressure sores. The focus in this field is on subcutaneous
stiff bony structures, that are prone to result in pressure ulcers
under certain pathologic conditions. One particularly interesting report described a comparison of the interface pressures
between volunteers in different subject groups on specific seat
cushions. In a group composed of relatively elderly but healthy
subjects, the cushion made little difference; the measured interface pressure was consequently around 10 kPa (75 mmHg)
[9]. This finding seems to indicate a physiologically determined regularity where the ratio of significantly different body
weights (force) and seat contact areas became similar within in
a certain range. However, this kind of research model involves
much longer compression times and sometimes higher interface pressures in pathologic circumstances It was even shown
that a pressure of 26,7 kPa applied for only a few minutes was
sufficient to inhibit nerve conduction [9]. Similar and even
higher pressures are routinely applied in current mammography practice, especially in women with small breasts [10].
Large mammographic datasets

Large datasets of digital mammograms have been accumulated,
particularly in hospitals and institutes involved in breast screening programs. Data mining of such datasets has become feasible
thanks to newly developed software (Volpara enterprise) [11]. By
this means, a large and growing amount of data has become available regarding pressure during mammography. Despite enormous
variations between mammography practices, countries, and continents, the “center of gravity ” of the pressure scatterplots is almost
exactly 10 kPa. This was described in an earlier communication
which reported the combined pressure values derived from the
datasets using the Volpara software package [4]. Of course, there
are areas in the world such as Asia where generally higher pressures are applied due to the women’s smaller breasts [12]. Another
reason for high pressure is the misinterpretation of the European
guideline which in fact says that “no optimal compression has been
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Figure 3: Real time recording during a typical mammographic compression with a dedicated paddle with a contact area measurement tool. The ratio with the force
contact-area is calculated to the mean target pressure (10 kPa) [6]. Women with small breasts receive a lower force according the output of the mammographic machine
but undergo the same pressure.

determined”. On its own, this is perhaps not a very convincing
argument. On the other hand, our collected data are based on
over 150 000 mammograms [4] and show that a target pressure of
10 kPa has a clear correspondence with the mean daily practice
throughout the world. As can be seen in figure 4 A, the “center of
gravity” of 44,000 compressions (both data sets combined) also
approaches 10 kPa (10,8 kPa). These data also show large variations. This enormous disparity in compression would diminish
if a rational target pressure were to be used, together with realtime mean pressure measurement and monitoring during mammographic compression. A large decrease in variability when a
pressure based compression procedure is carried out is shown
in Figure 4. In a study comparing US and Dutch cohorts with a
clinic where a pressure paddle was being used, it was found that
with the pressure paddle, compression levels greater than 20 kPa
occurred 30 times less frequently; likewise mean pressures under
5 kPa occurred 31 times less often.
Pressure, Young’s modulus, and lesion detection

In general, stiffening of breast tissue correlates with pathology.
In inflammation, for example, the whole breast becomes harder,

with the result that Young’s modulus differs sharply from that of
the healthy breast. The primary goal of palpation in a physical
examination is to find local differences in stiffness. But local
and subtle areas with a higher Young’s modulus can be hard
to detect when the breast is large and/or stiff. It is known that
the Young’s modulus of different tissues can vary significantly,
sometimes by as much as a factor of up to 15 times [13]. Such
differences can be identified for example by using ultrasound
imaging and can be quantified by shear wave elastography.
In mammography of the compressed breast, differences in
elasticity are sometimes the only indication of malignancy,
for example in the more diffusely growing invasive lobular
carcinomas. There are not many data in humans, but in tissuemimicking phantoms, at different compression levels, it has
been shown that most tumors will undergo smaller deformation than surrounding tissues. As a result of this, X-ray attenuation differences will be enhanced [14]. With further increases
in pressure, the Young’s modulus of fibroglandular, fat and
tumor tissue converge [Figure 5]. Differences in stiffness thus
become smaller at higher pressures [15] making it plausible that
the X-ray attenuation differences will decrease again.
It is already known that the Young’s modulus of invasive breast
cancers can also vary substantially [16].
These effects may be the reason for the recent observations
that at pressures higher than 10 kPa, there is a reduction in
the detection of breast cancerous lesions and, perhaps more
importantly, also in the one-year screening program sensitivity [17, 18]. The consequence of this is that there are relatively
more interval cancers in the high pressure group.
Discussion

Figure 4 : A: under the current way of working as calculated from a database (US
and Dutch data), a large variation in pressure can be noted, in which the 20 daN
limitation of the motor-drive of the paddle explains the banana shape of the plot. In
fact women with small breasts are in no way protected by this limitation. B: Same
plot as A in a hospital population with application of a pressure based compression.
Figure adapted from [10]

32

D I

By far the most frequently carried out stress-strain test
throughout the world is in the field of mammography. A conservative estimate shows that a number of nearly 500 million
compressions in mammographies were carried out per year
( based on 125 million mammographies per annum times
four exposures and compressions). This corresponds to a
frequency of 16 compressions in mammography per second, 24 hours per day! Until recently, there was no apparent
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Fig 5. Converging stiffness curves at increasing compression pressure (Adapted from 13, 15).

awareness or concern that essential
information (e.g. pressure) is lacking in
the mammography examination.
Consequently it could be considered a medical procedure which is
not adequately defined and therefore
unreliable and sometimes perhaps not
even safe or not safe enough. Pain
and discomfort have been analyzed
and reported in the literature because
of the impact these factors have on
compliance to screening. But serious
incidents and reports about bruises
and hematomas are more anecdotal. If
mammographic compression without
any method of measuring or objective monitoring of the pressure were
to be introduced today as a brand new
technique, it would probably never be
accepted under current regulations
because of patient safety concerns.
The justifiably strict and rigorous quality
rules generally applied over the world
(such as CE accreditation and FDA
clearance), paradoxically seem to deter
the medical equipment industry from
taking simple remedial measures and
considering mammographic compression as an in vivo stress-strain test that
potentially can cause discomfort or even
harm people.
What should be done to achieve
a more controlled situation?

1. A first step would be equipping
mammographic machines with a pressure sensor. At the moment only the
force parameter is displayed. Pressure
MARCH 2018

— the ratio of the force to the contact
area — is an essential parameter and can
nowadays be measured without affecting the image quality or radiation dose
[19], Such pressure data can allow the
determination of a mean contact area
pressure. It is this pressure that will cause
strain and should be carried out within
reasonable and conceivable physiologic
boundaries. We have good reasons to
advocate a pressure of 10 kPa to achieve
enough strain in normal breast tissue and
avoid extra radiation dose. This pressure
is also enough to keep an invasive breast
tumor relatively 10 to 15 times more stiff
than normal breast tissue. The benefit
of this is that such local differences in
Young’s modulus could enhance lesion
conspicuity.
2. The guidelines in breast cancers
screening should be revised because
terms like “stay within 10 -18 daN” can
in practice result in 18 daN on a contact
area equal to or under 0,5 dm2. Pressures
over 36 kPa (270 mmHg) do happen and
place all structures in a breast (pathologic and non –pathologic), roughly in
the same stiffness range. Extreme (high
and low) pressures can be found everywhere. In all mammographic databases
that we were able to analyze from countries with moderate compression habits such as the US, UK, and Sweden, we
noticed that a number of women fell
within these extremes.
Without objective measurement,
there is simply no way to estimate the
pressure adequately.
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Bracco reinforces commitment to innovation in ultrasound
Bracco have announced that it has begun new experimental activities in its R&D Center in Geneva, Switzerland,
The aim is to explore a new application for gas-filled
microbubbles in the development of personalized gene
therapy for treatment of chronic dysfunctional diseases
related to lipid metabolism.
Microbubbles have already revolutionized medical imaging in the field of
Contrast Enhanced Ultrasound (CEUS),
the high-sensitivity, non-invasive, realtime, cost-effective and radiation-free
modality that improves the visualization
and assessment of cardiac cavities, large
vessels and tissue vascularity.
As an established and robust tool
for diagnostic imaging, microbubbles
are now also considered a platform
for therapeutic drug or gene delivery.
“Today’s initiation of new research
activities provides an additional opportunity to exploit the
microbubble platform and create an innovative therapeutic
approach aimed at addressing unmet medical needs,” said
Dr Thierry Bettinger, Research Department Director at
Bracco Suisse SA. “We consider the personalized gene therapy
under evaluation as an opportunity to expand the use of the
microbubble platform. We are looking for a large number of
biomedical applications, and are confident that our technology can be used to address a wide range of healthcare challenges.”
The research project is the result of an agreement that
Bracco has recently signed with SonoGene LCC, an innovative start-up company focused on the development of novel
platforms for therapeutic delivery of genes and pharmaceuticals using ultrasound-triggered, non-viral microbubble delivery systems. The research project also envisages a
close cooperation with Dr Steven Feinstein, Professor of
Medicine at Rush University Medical Center in Chicago,

Illinois, U.S., and Co-President of the International
Contrast Ultrasound Society (ICUS) - who is considered
one of the most influential experts in CEUS. “SonoGene’s
early animal studies successfully showed that tiny microbubbles can deliver genes to a targeted organ system and
produce a desired therapeutic effect,” Dr. Feinstein said.
He explained that the initial studies
used microbubbles to transport genes
to the liver in order to stimulate the
body’s production of natural, de novo
HDL cholesterol - the “good cholesterol” that may protect against certain
cardiovascular diseases. “SonoGene’s
gene therapy can ultimately harness
the body’s own biological mechanisms
to provide a natural form of therapy,”
he added. Dr. Feinstein also believes
that the microbubbles will provide a
broad and flexible platform for safely
delivering other genes and pharmaceutical compounds,
including cancer drugs, to targeted organ systems or
tumors throughout the body. In addition, he noted that
microbubble-based delivery vehicles do not use viral carriers, synthetic or recombinant proteins.
“Our investments to exploit innovative approaches of the
microbubble platform reinforce our commitment and leadership in ultrasound, while fostering future applications of this
technique beyond diagnostic imaging,” said Micol Fornaroli,
Chief Strategy Officer at Bracco Imaging. “SonoGene is
excited to collaborate with Bracco Imaging and leverage
our unique and extensive expertise in the development of
microbubble-based gene and drug delivery systems to save
lives and improve patient care,” said Dr. Eric Coles, Chief
Executive Officer at SonoGene.
Bracco Imaging,
Milan, Italy
www.bracco.com

First patient treated at Dutch Proton
Therapy Center
IBA the world’s leading provider of proton therapy solutions
for the treatment of cancer, has announced that the University
Medical Center Groningen (UMCG) Proton Therapy Center in
The Netherlands has treated the first patient on its IBA Proteus
PLUS system.
The ProteusPLUS at UMCG is configured with two gantry
treatment rooms equipped with IBA’s pencil beam scanning
(PBS) and Cone Beam Computed Tomography (CBCT) large
field of view image guidance. These technologies improve the
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precision of treatment and enable adaptive treatment. The center also benefits
from the most advanced room matching
available, enabling maximum flexibility
of room scheduling and allowing for a
minimum 30% reduction in commissioning time therefore giving maximum
flexibility for patient treatment. Rooms
are also supplied with IBA’s wireless hand
pendant, the only wireless patient remote
control in the radiation therapy industry
as well as a new generation, high accuracy
and precision Patient Positioning System.
The UMCG Proton Therapy Center is
the first of three centers planned to treat

patients in The Netherlands.
Olivier Legrain, Chief Executive
Officer at IBA, commented: “We are
delighted that the first patient treatment
was delivered successfully. As a result of the
fast installation time, patients are already
benefitting from the most advanced cancer
treatment technology in The Netherlands”
Prof. J.A. Hans Langendijk,
Department of Radiation Oncology
at UMCG Proton Therapy Center,
added: “In 2009, a team of experts in
The Netherlands evaluated the benefits
of proton therapy and how to select the
patients appropriately. They estimated that

over 5800 patients annually could benefit
from this cutting-edge cancer treatment in
The Netherlands. Three centers are currently being built across the country and
we are proud that the UMCG is now the
first to deliver proton therapy treatment to
patients. IBA has one of the most advanced
proton therapy technology on the market
and has demonstrated its market-leading
speed by delivering a state-of-art proton
therapy facility within this timeframe”.
IBA
Louvain-la-Neuve,
Belgium
https://iba-worldwide.com

Siemens Healthineers and Circle Cardiovascular Imaging to jointly enhance
cardiac magnetic resonance imaging
A development and product integration agreement to improve workflow and imaging capabilities as
well as expanding precision medicine
Siemens Healthineers and Circle Cardiovascular Imaging have performed without the use of contrast agents. Its use has been
announced an agreement for joint development with respect to MRI shown to save costs for healthcare providers and improve patient
scanner application products and workflows, with corresponding outcomes. There are standardized protocols for image acquisition,
post-processing capabilities. The focus will be to improve cardiac post-processing, evaluation and reporting, thanks to the efforts
magnetic resonance imaging workflows and diagnostic tools, to of the international Society for Cardiovascular MR (SCMR) and
the CMR section of the European Association for Cardiovascular
increase accessibility of CMR and expand precision medicine.
In addition to the joint development agreement, Siemens Imaging (EACVI), European Society of Cardiology. Clinical
Healthineers and Circle have also agreed on a collaboration that guidelines are increasingly acknowledging the diagnostic value
will enable users to run Circle’s cmr42 on Syngo.via – an intelligent of CMR, recommending its use in patients with a variety of
and integrated imaging software for multi-modality reading and cardiovascular conditions, from coronary artery disease, to nonischemic cardiomyopathies,
reporting. This integration is
enabled by Syngo.via OpenApps
congenital heart disease and
which connects Syngo.via to the
valvular heart disease.
Siemens Healthineers Digital
“We are very excited to partEcosystem Store, allowing a
ner with Circle Cardiovascular
tight integration of two leaders
Imaging to jointly further
in their respective fields, with
develop innovative products for
the goal of improving diagnosCardiac MRI. We believe that
tic capabilities of cardiac MRI and further digitalizing healthcare. this strategic partnership is a perfect match to shape the future of
“To be partnering with Siemens Healthineers is an exciting cardiac MRI with the goal to enable better outcomes for healthcare
development for the future of cardiovascular MR internationally. providers as well as patients,“ said Dr. Christoph Zindel, Senior
Given our combined global presence and
Vice President and General Manager of
coupled with our ability to create best- “... Clinical guidelines are increasingly MRI at Siemens Healthineers.
in-class software technologies, we will acknowledging the diagnostic value of
The Siemens Healthineers Digital
continue to advance the field of cardiac
Ecosystem store enables users to browse,
CMR...”
MR for the benefit of hospitals, health
download, and test apps as well as
care professionals and their patients,” said
request quotations in line with a flexGreg Ogrodnick, CEO of Circle Cardiovascular Imaging.
ible subscription concept. With only one click, apps are installed
Cardiovascular MR (CMR) is one of the most comprehen- on the safe environment of Syngo.via, thus fitting seamlessly into
sive and informative imaging tools for cardiovascular disease. the clinical workflow.
Compared with other techniques, it is unique in its combined Siemens Healthineers
capability to assist physicians in assessing and quantifying blood Erlangen, Germany
flow, function, and tissue pathology. Furthermore, CMR can be www.healthcare.siemens.com
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Milestone reached in
American initiative to
sales of amorphous
increase adherence to
silicon flat panel detectors lung cancer screening

Point-of-care ultrasound
helps humanitarian
efforts in Iraq

Last year, Varex Imaging Corporation
passed a significant milestone, namely
the sale of its 100,000th amorphous silicon flat panel detector, an accomplishment that has helped make Varex the
largest independent manufacturer of flat
panel detectors in the world.

FUJIFILM SonoSite has donated
a point-of-care ultrasound system
to CADUS, an independent aid
organisation supporting the relief
effort in Iraq. Dr Henryk Pich, an
anesthetist and emergency clinician
at the University of Dresden and
a CADUS volunteer, explained: “I
was part of a team that visited the
Al-Khansaa women’s and children’s
hospital in Mosul shortly after the

The number of panel units produced
grew at a compound annual growth
rate (CAGR) of 35% from 2004 to 2017.
Through the purchase of the medical
imaging business of PerkinElmer, Inc.
in May of 2017, Varex now offers the
broadest portfolio of flat panel detector
products.
However, it’s not just Varex’ numbers
that make the flat panel detector milestone noteworthy. Varex grew from a
research and development group of just
two people in Tempe, Arizona in 1990 to
a world leader in amorphous silicon flat
panel detectors, capable of both fluoroscopic and radioscopic imaging in 2017.
In an article published on Varex’s web
site (www.vareximaging.com ) and entitled “Developing the First Fluoroscopic
Amorphous Flat Panel Detector,” Rick
Colbeth, senior VP engineering of X-ray
detectors at Varex, describes how he and
his team overcame technological challenges to develop amorphous silicon flat
panel detectors for medical and industrial
imaging. Jeff Adams, director of business
integration at Varex, in “Growing Flat Panel
Production Through Successful Operations
and Manufacturing,” also relates how his
division improved manufacturing and
operation processes to fuel growth as well
as enhance product quality and yield.
Varex imaging
Salt lake City, UT, USA
www.vareximaging.com
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The LUNGevity Foundation (www.
lungevity.org/) has announced the
launch of Project ACTS – Increasing
Adherence to CT Screening for lung
cancer whose aim is to develop and evaluate tools to promote stronger adherence to lung cancer screening protocols
so that patients can fully benefit from
potentially lifesaving CT screening.
Since 2013, the United States Preventive
Services Task Force (USPSTF) has recommended that people at high risk
for lung cancer obtain a low-dose CT
scan to detect lung cancer early, when
it is most treatable. Currently, there
are more than 1,600 American College
of Radiology-accredited lung cancer
screening centers in the US. However,
studies indicate that as many as 45% of
participants of screening program may
not receive appropriate follow-up after
an abnormal scan. Through a multipronged approach including qualitative
studies and the development and testing of engagement tools, Project ACTS
seeks to increase the number of individuals who benefit from CT screeningbased early detection, thereby saving
thousands of lives.

Andrea Ferris, CEO of LUNGevity,
said, “We are excited to further advance
our focus on early detection by creating
tools to ensure patients come back for
a follow-up scan. The National Lung
Screening Trial paved the way to make
CT screening available to individuals at
high risk for lung cancer. Project ACTS
complements the efforts of fellow lung
cancer groups, such as the Lung Cancer
Alliance, which are setting up Screening
Centers of Excellence throughout the
country. We thank Bristol-Myers Squibb
Foundation for funding this program,
which will save lives.”
www.lungevity.org
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FUJIFILM SonoSite representatives Fateh Mohammed
Khan, Clinical Application Specialist (left) and Dr René
Goebel, Regional Sales Manager (right), present the
M-Turbo system to Henryk Pich.

city was liberated from ISIS control. Before the occupation, this was
a well-equipped hospital offering a
high standard of care. However, over
85 per cent of the building and its
equipment were destroyed by ISIS
during the military offensive to
regain control of the city. The challenge now is to restore the hospital to
its pre-war state.”
“I approached FUJIFILM SonoSite
for help, and the company kindly
donated an M-Turbo system for the
hospital. Its small size, robustness and
ease of use make it ideal for humanitarian relief efforts. The transducers are
excellent, and it starts up very quickly
– you can be scanning a patient just a
few seconds after switching it on, which
is important in a critical care situation.
I will soon be returning to Mosul to
hand over the M-Turbo system to my
Iraqi colleagues. While I am there, I will
also run some training courses – FAST,
MARCH 2018

Breast Tomosynthesis Technology
Built on Artificial Intelligence

As a radiologist, you understand the challenges associated with
reading breast tomosynthesis studies. Reviewing and managing
hundreds of images can be time consuming. It doesn’t have to be
this way.
PowerLook® Tomo Detection is designed to optimize reading
efficiency, streamline workflow, and support cancer detection
without compromising reading performance.
• Advanced cancer detection built on artificial intelligence
• Significant improvement in workflow and reader experience
• An average reduction in reading time of 29.2%
• Over 92% of malignant soft tissue densities detected

Schedule a demonstration and discussion at your
facility by sending an email to info@icadmed.com
www.icadmed.com

INDUSTRY NEWS
lung ultrasound and regional nerve
blocks – so that the hospital doctors feel
confident using the system. It will make
such a difference to the hospital and its
patients.”
FUJIFILM SonoSite,
www.fujifilmholdings.com.

Canon Medical Systems
receives Green Apple
Environmental best practice award

Canon
Medical
Systems
Corporation (the former Toshiba
Medical) has been awarded the
Green Apple Environmental best
practice award. The Green Apple
awards, a Green Organisation
initiative, are part of an annual
international campaign to recognise, reward and promote environmental best practice around
the world. Canon Medical
Systems Corporation was proclaimed Gold Winner in the category Innovation, for its Aquilion

ONE Genesis CT scanner. The
exclusive awards ceremony was
held in the Palace of Westminster,
London, U.K. Awards were presented in various categories, such
as Carbon, Energy Efficiency,
Manufacturing and Waste management.
The award winning CT Scanner,
Aquilion ONE Genesis, is a smaller
and lighter Premium CT system than
its predecessors, thus requiring less
power. Designed for an installation
space of just 19 m2, Aquilion ONE
Genesis Edition can be installed in
most existing CT rooms, avoiding
costly renovations. The open gantry
structure with short bore facilitates
access from the front and rear of the
gantry.
With regard to the radiation dose to which ppatients are
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exposed, Aquilion ONE Genesis
applies the latest dose reduction
technologies and reconstruction
algorithms, such as PUREViSION
detector technology and FIRST.
Its advanced detector technology
converts almost 100% of incident
X-ray photons for maximum dose
efficiency. FIRST is the world’s
first fully integrated Iterative
Reconstruction Technology in
Premium CT, resulting in the lowest dose levels technically achievable today.
Henk Zomer, Senior Manager
Computed Tomography, says: “It
is a great honour for us to receive
this award, which shows that Canon
Medical’s environmentally innovative
products are highly rated internationally. We endeavour to contribute to
society with our medical systems while
improving the efficiency of medical
services, and we vigorously promote
our environmental conservation
activities.”
“Green Apple Awards” are a prestigious global recognition of environmental best practice issued by “The
Green Organisation” – an international, independent, non-profit, nonpolitical, non-activist environment
group that was established in 1994
to recognize, reward and promote
environmental best practice around
the world.
Canon medical systems
Europe
Zoetermeer, The Netherlands
www.canon-europe.com/medical

Philips named a Top 100
Global Innovator for the
fifth consecutive year
Philips, a global leader in health
technology, has been named a 2017
Clarivate Analytics Top 100 Global
Innovator. The annual report from
Clarivate Analytics (formerly known
as the Thomson Reuters Intellectual
Property & Science business) highlights the world’s most successful organizations in terms of their
active innovation through research
and development, protection of
intellectual property (IP), and the
D I
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achievement of commercial success.
Philips has been on this prestigious
list for the last five years. “We are
pleased and honored to once again
be recognized as a Top 100 Global
Innovator by Clarivate Analytics,
as it underlines our commitment to
innovation,” said Frans van Houten,
CEO Royal Philips. “Our EUR 1.7
billion global R&D program and
strong intellectual property portfolio
fuel our ability to deliver integrated
solutions that improve people’s health
and drive profitable growth for the
company.”

Clarivate Analytics’ methodology for determining the Top 100
Global Innovators is based on four
principles: overall patent volume,
patent application-to-grant success
rate, global reach of the portfolio,
and patent influence as evidenced
by citations. The peer-reviewed
methodology is executed using
Clarivate analytics-powered solutions, including the Derwent World
Patents Index (DWPI), which provides editorially enhanced, authoritative and accurate patent data, and
is trusted by more than 40 patent
offices worldwide. The full list of
Top 100 Global Innovators is available at
www.top100innovators.com.
MARCH 2018
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GE and NVIDIA join forces to accelerate AI adoption in healthcare
GE Healthcare and NVIDIA have announced that they
will deepen their 10-year partnership to bring the most
sophisticated artificial intelligence (AI) to GE Healthcare’s
500,000 imaging devices globally and accelerate the speed
at which healthcare data can be processed. The scope of the partnership
includes the announcement of the new
NVIDIA-powered Revolution Frontier
CT, advancements to the Vivid E95 4D
Ultrasound and development of GE
Healthcare’s AI analytics platform.
The new CT system in the Revolution
Family is already two times faster in
imaging processing than its predecessor, due to its use of NVIDIA’s AI
computing platform. The Revolution
Frontier is FDA cleared and expected
to deliver better clinical outcomes in liver lesion detection
and kidney lesion characterization because of its speed –
potentially reducing the need for unnecessary follow-ups,
benefitting patients with compromised renal function and
reducing non-interpretable scans with Gemstone Spectral
Imaging Metal Artefact Reduction (GSI MAR).
“Our partnership with GE Healthcare brings together
great expertise in medical instruments and AI to create a new
generation of intelligent instruments that can dramatically
improve patient care,” said Jensen Huang, founder and CEO
of NVIDIA.
NVIDIA, which has helped pioneer the spread of AI across
a growing range of fields, including self-driving cars, robotics

and video analytics, is working with GE Healthcare to spread
its application in healthcare. GPU-accelerated deep learning
solutions can be used to design more sophisticated neural networks for healthcare and medical applications—from
real-time medical condition assessment to point-of-care interventions
to predictive analytics for clinical
decision-making.
“For patients, the partnership
aims to drive lower radiation doses,
faster exam times and higher quality medical imaging. Healthcare is
changing at remarkable speed, and
the technologies that will transform
the industry should reflect that pace,”
said Kieran Murphy, President and
CEO of GE Healthcare. “By partnering with NVIDIA, GE Healthcare will be able to deliver devices
of the future – intelligent machines capable of empowering
providers to improve the speed and accuracy of diagnoses for
patients around the world.”
The average hospital generates 50 petabytes of data
annually, through medical images, clinical charts and sensors, as well as operational and financial sources. Yet, less
than 3 percent of that data is actionable, tagged or analyzed. GE Healthcare and NVIDIA will harness more of
this data by combining powerful applications built with
lighthouse customers, best-in-class medical devices and the
fast processing speeds of GPUs – all to make AI a reality in
healthcare.

Dubai Health Authority
and Agfa HealthCare
sign a Memorandum of
Understanding for validation of the first radiology AI algorithm in UAE
The Dubai Health Authority
(DHA) and Agfa HealthCare signed
a Memorandum of Understanding
(MoU) at the recent Arab Health
Conference 2018. The collaboration will lead to the first Augmented
Intelligence (AI) validation in the
United Arab Emirates (UAE). This
government-industry MoU will
enable the key benefits of Augmented
Intelligence, and will support the
Dubai Health Authority’s goal of
incorporating the latest technological
MARCH 2018

advancements in the medical field for
improved efficiencies and enhanced
patient-centric care.
The MoU is a culmination of the
joint efforts of the DHA and Agfa
HealthCare for over a period of two
years during which the use of AI was
reviewed across the radiology departments of DHA’s medical fitness centres.
As part of the agreement, Agfa
HealthCare’s Enterprise Imaging
platform, currently deployed at the
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radiology departments of DHA’s medical fitness centres, will be leveraged
to validate artificial intelligence for
fast image analysis, automated reports
and improved clinical efficiency.
Artificial Intelligence (AI) and
Machine Learning are fueling innovations in healthcare to address the
pressing clinical needs of care providers. Growing populations, chronic disease prevalence, co-morbidities and
spiraling healthcare costs have generated the demand for augmented intelligence leveraging the power of AI and
Machine Learning Algorithms, to help
improve clinical decision-making, clinician productivity and care.
His Excellency Humaid Al
Qutami, Chairman of the Board and
Director-General of the Dubai Health
Authority, said: “In line with the vision
of our leaders and in line with the
39
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Dubai Health Strategy 2016 -2021, we
are keen to foster the use of technology in the health sector to improve
efficiencies, enhance healthcare management and overall workflows and
most importantly to further improve
patient-centric care. Utilization of
AI in the health sector is also in line
with the UAE ‘s Strategy for Artificial
Intelligence. The DHA decided to use
AI for x-ray imaging across medical fitness centres because of the scale of the
service and the fact that it will greatly
enhance work efficiencies and will lead
to optimum utilization of manpower.
The move will have a significant positive impact on the overall medical fitness system.”
DHA has 19 medical fitness centres
across the emirate for issuance and
renewal of visas. DHA will implement
this technology across a few medical
fitness centres. Then the DHA will
access the feasibility of expanding this
technology across all its medical fitness centres.
James Jay, President Imaging IT
at Agfa HealthCare elaborates, “We
value our relationship with Dubai
Health Authority and support the
vision the Government of Dubai
has set for the use of AI in healthcare. Our two organizations will
be at the forefront in validating the
value-based clinical application of
Artificial Intelligence at Dubai Health
Authority. We will contribute to this
MoU as a leading provider of e-health
platforms for Enterprise Imaging
and Analytics and the clinical expertise of our people, an integral part of
our company’s DNA.” He continues:
“Healthcare systems are under enormous pressure to improve productivity; together we will be diving into
specific use cases to turn the power
of medical imaging data and validate
specific workflow improvements in
productivity by leveraging Artificial
Intelligence. Dubai Health Authority is
already building a data lake of imaging records with Ag fa HealthCare’s
Enterprise Imaging Solution, making it available for multi-disciplinary
reviews, potential research, teaching,
and leverage these imaging data sets
to validate the use of our Chest XRay
AI Algorithm as part of the scope of
this MoU.”
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Digitalizing Healthcare: AI As An Essential
Clinical Decision Support Tool
In an article first published late last year recently introduced to the CT market the
in Forbes Brand Voice, (www.forbes.com) innovative FAST (fully assisting scanner
August Calhoun, Senior Vice President, technologies) Integrated Workflow with the
Healthcare Services at Siemens Healthineers new FAST 3D Camera which uses Artificial
USA spoke about the company’s strategy to Intelligence and deep learning technology.
exploit Artificial Intelligence (AI).
The recently released TrueFusionv, a newly
Calhoun
said
available cardiovas“Transforming health“...radiology, CT and MR scanning cular application that
care to deliver better have been growing at 10-12% per year seamlessly integrates
outcomes at lower costs for the last 10 years, but the radiolo- ultrasound and angiis fundamental to what gist workforce is increasing at only 3% ography images to
Siemens Healthineers per year..... AI can provide radiologists guide cardiac teams
are focused on as a with tools to meet the rising demand when administering
company. Artificial
for diagnostic imaging...”
treatment for strucIntelligence is an intetural heart disease.
gral area in which we are developing solutions TrueFusion is designed to maximize not
and offerings for healthcare providers. AI’s only interventional cardiology procedures,
biggest strength is perhaps its ability to serve but also routine diagnosis and follow-up of
as a clinical decision support tool – allowing patients with structural heart disease.
AI to work with humans to provide better
TrueFusion is designed to maximize not
care and increase efficiencies”. For example, only interventional cardiology procedures,
in the USA, radiology, CT and MR scanning but also routine diagnosis and follow-up of
have been growing at 10-12% per year for patients with structural heart disease.
the last 10 years, but the radiologist workAs a leader in the field who has been
force is increasing at only 3% per year. This using AI since the 1990s, Siemens are
is resulting in literally thousands of patients expanding applications for AI. “We have
waiting for long periods for their imaging invested in a dedicated advanced reading and
test results. AI can provide radiologists with annotation team and are building a database
tools to meet the rising demand for diagnos- of more than 200 million curated images,
tic imaging and actively shape the transfor- reports, and clinical and operational data,
mation of radiology
which feed into and
into a data-driven
train algorithms”.
research discipline.
“Furthermore, we
S p e c i f i c a l l y,
are collaborating with
AI algorithms are
leading providers and
expected to help
have formed strategic
expedite clinical workflows, prevent diag- partnerships with organizations, including
nostic errors, and reduce missed billing the Fraunhofer Institute for Medical Image
opportunities, which will in turn sustain Computing to jointly develop AI software
increases in productivity. AI could lead to systems to facilitate diagnosis and therapy
more precise results and more meaningful decisions with the help of advanced data
prognostic risk scores, and integrate diag- integration, comprehensive databases and
nostic radiology even more into outcomes- automatic recognition of patterns and reguoriented clinical decision-making.
larities in data”.
“Technologies such as deep reinforcement
As Piotr Slomka, an expert research
learning create the base for comprehensive scientist in the Artificial Intelligence promedical image understanding, facilitating a gram at Cedars-Sinai Medical Center in
new generation of applications focused on Los Angeles wrote recently “These upcomprecision medicine”, says Bogdan Georgescu, ing developments [in AI] will not replace the
principal key expert in Artificial Intelligence role of physicians but will provide them with
at Siemens Healthineers.
highly accurate tools to detect disease, stratify
For example, Siemens are integrating risk in an easy-to-understand manner and
these advancements into their latest and optimize patient-specific treatment and furfuture medical technologies. The company ther tests.”
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MERGERS AND ACQUISITIONS

A new powerhouse in European
medical imaging:
Canon Medical Systems Europe
As of early January 2018, the much-heralded transformation of the Toshiba Medical imaging business to
Canon Medical Systems, has at last been finalized.
Now that the administrative and legal formalities
related to the take-over of one of the biggest suppliers of medical imaging and treatment equipment have been completed, we wanted to find
out what this means in practice to existing and
future European customers, so we spoke to Mark
Holmshaw, President and CEO of Canon Medical
Systems Europe

Q

S o how does it feel now to be called Canon Medical Systems after many years of Toshiba Medical?
It has been quite some months since it was first
announced that Canon would be taking over the
Toshiba Medical imaging business and the deal has
only now been finalized. It seems that the process
has taken a long time. Is this just an impression
or is it normal for a transaction of this scale? Did
this period give rise to uncertainty on the part of
employees and/or European customers?

It is a great honour — not just for me but for all our
personnel — to now operate under the name of Canon
Medical Systems. It gives the entire organization a huge
energy boost. All our employees are proud to work for
the new brand.

“... the positive values and experience built up
over many years as Toshiba Medical have in no
way been lost, but instead have been completely
transferred and seamlessly integrated into our
transition to Canon Medical Systems...”
However I would like to emphasize that the positive values and experience built up over many years as Toshiba
Medical have in no way been lost, but instead have been
completely transferred and seamlessly integrated into
our transition to Canon Medical Systems. We are the
same great people with the same reliable and innovative
MARCH 2018
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Mark Holmshaw, President and CEO of
Canon Medical Systems Europe

products and technologies, unconditional customer
focus and unsurpassed service. Now we are endorsed
and strengthened by a strong and recognized worldwide
brand from a well-respected company that considers
health care and research to be of paramount importance. Also our “Made for Life” management philosophy
remains one of the central pillars of our corporate culture.
The registration process has taken quite some time but this
is normal and usual for a transaction of this scale. What is
more important than the time it took is that the transformation has been extremely well received by our European
customers. Any accumulated uncertainty has now been
removed completed by the definitive name change. Some
industry observers may have speculated that with a transformation of this size, there could be some temporary unease
among our employees. In reality this did not occur— with
the proof being that all our operations proceeded totally
normally throughout the process. Obviously any change,
especially one of this magnitude, can give rise to questions
about all the possible practical implications, but now that
things are settled all this has given rise to enthusiasm and
optimism for the future on the part of our employees.

Q

 nd what about the customers? Have there been
A
any concerns/worries about continuing after-sales
service and support ? Have prospective customers
been put off by the change of ownership?

As already indicated, our customers now completely
understand the reason for the transformation. In fact,
they appreciate the confirmation that they have made the
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right choice of a long-time business partner. Our aftersales
service is truly unprecedented and our long-term goal is to
maintain this and even improve the overall process experienced by our customers. The stable and strong position that
we now have leads to an increase in the number of prospective customers rather than the opposite.

details at the moment as this is still subject to some final
internal and regulatory approval but the ultimate aim is to
have one unique contact for the customer.

Q

Canon is very strong in innovation. Globally, for the last six
straight years we have been ranked third top among the holders of issued patents. In the U.S. we registered no fewer than
3,665 patents last year alone, making us the number one patent
holder among Japanese companies for 12 consecutive years.
This achievement in the number of patent applications and

 specially in Europe, Toshiba Medical had built up a
E
deservedly high reputation, so are the personnel, who
were understandably proud of their achievements, disappointed at the loss of the Toshiba name?

As CEO of Canon Medical Systems Europe, I of course take
very seriously the morale and attitude of all our employees,
which makes me all the more happy to note that all members of our staff, including the Toshiba personnel who had
indeed identified with the Toshiba name are very proud of
the change and actually motivated by it. Our overall goal is
to improve our current market offerings through the combination of both sets of personnel, i.e. Canon and Toshiba,
but with one single objective in mind, namely satisfying our
customers. This is really an integral part of our DNA and an
important aspect of our daily work.
One indication of the confidence we have in the future is
that we anticipate that, overall our headcount will increase by
around 10% in Europe across all areas of business.
At Canon our company philosophy has, at its heart, the concept of “Kyosei”. which is central to our brand, business and
operational activities. Kyosei is a Japanese term that, roughly
translated, means living and working together for the common good. This idea is embraced by all Canon employees, and
represents our mission and our values, the way we treat our
people and generally conduct our business. By the way, it is a
philosophy that I, personally, also firmly believe in.

Q

Regarding future product development what are the
synergies between the Canon and Toshiba technologies?

Canon Medical System’s range of products covers all imaging modalities. In CT, the
Aquilion Precision is the company’s flagship product.

patents granted, which provide the technological bedrock of
future development is impressive by any standards but actually
is not all that surprising given that, every year, Canon invests
around eight percent of revenue in R&D.
When all this development activity is combined with the fact
To use a sporting metaphor, a process such as the integra- that health care is one of the strategic pillars of the company,
tion of Toshiba Medical Systems
the message becomes immediately
into Canon is not so much a
clear. We don’t only work hard to
sprint but more like a marathon.
stay innovative but we are funda“... satisfying our customers. This is really an mentally changing how innovation
Although the name change is
now a fact, we are still working
integral part of our DNA and an important is recognized. Bringing together
hard on the integration of the
two global R&D giants has obvious
aspect of our daily work. ...”
various business units that are
synergistic benefits from a technonow under our single responsilogical perspective.
bility. At the interpersonal level,
people from both Toshiba and Canon are working closely
Canon Medical Systems covers all imaging modalities,
together to implement a smooth integration. The integrabut, of these, which modality represents your flagship
tion process is greatly facilitated by the fact that each comtechnology? How do you see growth prospects for the
pany — Canon and Toshiba — had very similar, if not
various imaging modalities? And future geographical
identical, culture and values. Most importantly, the human
growth prospects?
aspect of the process is of great importance to me — as I We already have an outstanding portfolio with very
always like to say, “It’s all about the people”.
strong flagship systems and technologies in all equipment
modalities and clinical pillars. There is a full range of CT
In practice what will the structure of the combined
systems with the Aquilion Genesis and Aquilion Precision
groups be in Europe?
as top models. But also in Ultrasound we have the Aplio
I cannot really say much more about the precise integration i-Series, in MR the new Vantage Orian and of course our

Q

Q
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other showpiece: Infinix-i 4D CT. All these are already
quite impressive but we still see opportunities to further
expand this great flagship line-up with, for example, PET
/ CT. It is much more difficult to answer the question
about market development in various countries since this
is strongly dependent on organizational and regulatory
issues. Regarding future geographical expansion we will
first concentrate on finalizing our integration process
within Europe.

Q

 r Fujio Mitarai, Chairman and CEO of Canon worldM
wide, has publicly stated his aim of growing the Canon
Medical business into the “Top Three” of the global
imaging market. Quite a challenge. How do you see
achieving that in Europe?

Indeed this is quite a challenge but one that we believe is
absolutely achievable. Our growth strategy is not so much
focussed on geographical areas as on clinical segments in
the market to serve a broader spectrum and offer solutions
that address the customer needs.
I can proudly say that Canon’s aim is to make every image
a Canon image. Not only in photography, in document
processing and in security but of course also in the medical world. In fact if you listen to Mr. Mitarai his ultimate
aim is to be Global Number 1 and we here at Canon Medical Systems Europe share and engage with that philosophy
and objective and will do all in our powers to make it
happen.

Q

And in practice what about the immediate and longer
term future? What new products are imminent?

There are some global demographic trends that present us
not just with daunting challenges but also with significant
opportunities. For example, as more humans live longer, the
burden of chronic diseases, which affects not just individual
patients but also has repercussions at the level of the population and the healthcare economy as a whole, will inevitably
drive demand for better prevention, diagnosis and treatment.
To support this trend we undoubtedly will develop new products and technologies with the aim of enabling earlier prevention, faster diagnosis and better treatment. Like every successful company we will actively investigate such new areas,
evaluate our potential contributions in the field and then act
appropriately to support the healthcare domain as a whole.
However, don’t take my word for all this. Come and visit us

“... Bringing together two global R&D giants
has obvious synergistic benefits from a
technological perspective...”
at ECR where — now under our Canon logo — we will not
only be exhibiting examples of our whole range of imaging
technology, but where you will also be able to witness at first
hand our enthusiasm for the future.

Book Review
Value of Diagnostic Imaging
information from Images. 1st Edition:

By Saurabh Jha, Published by Academic Press, 2018. 150pp USD$50
This book “Value of Diagnostic Imaging: Information from Images” addresses the concepts
needed to answer questions on topics of value,
such as how much to pay for diagnostic testing,
how many tests are too many, do they cause harm,
and whether or not patients need an MRI before
a laboratory test.
The book helps readers recognize when one diagnostic test is better than an other and when more
information does not help. It provides an essential
resource for radiologists, diagnostic pathologists, and
health policy researchers involved in medical decision modeling, evidence-based medicine, precision
medicine, public health and health economics.
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The book: interrelates economic evaluation and diagnostic imaging; instructs
healthcare professionals and
researchers on economic
evaluation in diagnostic
imaging; introduces economic evaluation to diagnostic radiologists, pathologists
and researchers; serves as an
essential resource for radiologists, diagnostic pathologists
and health policy researchers involved in medical
decision modeling, evidence-based medicine, precision medicine, public health and health economics
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Strok e Treatment
Brain-scan guided emergency stroke treatment
can save more lives
Ground-breaking study finds patients treated up to 16 hours after stroke showed positive outcomes
Advances in brain imaging can iden- of the blockage, known as the core, cannot up to 16 hours after stroke onset. The partify a greater number of stroke patients typically be saved from dying, and it can ticipants were randomized to either receive
who can receive therapy later than previ- enlarge over time. However, it has long been endovascular thrombectomy plus standard
ously believed, according to a new study thought that the area surrounding the core medical therapy or medical therapy alone.
(Albers GW et al, Thrombectomy for Stroke (known as the ischemic penumbra) has the
Endovascular thrombectomy, or the
at 6 to 16 Hours with Selection by Perfusion potential to be saved based on how quickly physical removal of the blockage, is currently
Imaging N Engl J Med. 2018. doi: 10.1056/ the blood flow can be restored. Over the past approved for use up to six hours following
NEJMoa1713973)
two decades, scientists have been working to onset of stroke symptoms. Dr. Albers and
The results of the
the DEFUSE 3 researchers
Endovascular
Therapy
discovered that this interFollowing Imaging Evaluation
vention can be effective up
for the Ischemic Stroke
to 16 hours after symptoms
(DEFUSE 3) trial show that
begin in this select group
physically removing brain
of patients. The findings
clots up to 16 hours after
showed that patients in the
symptom onset in selected
thrombectomy group had
patients led to improved outsubstantially better outcomes compared to standard
comes 90 days after treatmedical therapy. The study
ment compared to those
was funded by the National
in the control group. For
Institute of Neurological
example, 45 percent of the
Disorders and Stroke
patients treated with the
(NINDS), part of the National
clot removal procedure
Institutes of Health.
achieved functional inde“These striking results will Advances in brain imaging technology may help identify more patients who are eligible for stroke pendence compared to
have an immediate impact treatment. Image courtesy of Greg Albers, M.D., Stanford University Medical Center
17 percent in the control
and save people from lifegroup. In addition, thromlong disability or death,” said
bectomy was associated
Walter Koroshetz, M.D., director NINDS. “I develop brain scanning methods, called per- with improved survival. According to the
really cannot overstate the size of this effect. fusion imaging, that could identify patients results 14 percent of the treated group had
The study shows that one out of three stroke with brain tissue that can still be salvaged by died within 90 days of the study, compared
patients who present with at-risk brain tissue removing the blockage. In perfusion imag- to 26 percent in the control group.
on their scans improve and some may walk
“Although stroke is a medical emergency
out of the hospital saved from what would
that should be treated as soon as possible,
otherwise have been a devastating brain
DEFUSE 3 opens the door to treatment even
injury.”
“...These striking results will have an for some patients who wake up with a stroke
DEFUSE 3 was a large, multi-site study
or arrive at the hospital many hours after their
immediate impact and save people
conducted at 38 centers across the United
initial symptoms,” said Dr. Albers.
from life-long disability or death.....
States and was led by Dr Greg Albers,, profesDEFUSE 3 builds on results from the two
I really cannot overstate the size of
sor of neurology and neurological sciences
earlier DEFUSE studies as well as the industhis effect....”
at Stanford University School of Medicine,
try-sponsored DAWN trial, which used
Dr W. Koroshetz, director of NINDS
in California, and director of the Stanford
perfusion imaging technology to identify
Stroke Center. The study was ended early by
patients most likely to benefit from interventhe NIH on recommendation of the indetions such as thrombectomy. Those studies
pendent Data and Safety and Monitoring ing, a standard dye is injected and scanned suggested that the advanced brain imaging
Board because of overwhelming evidence for a few minutes as it passes through the could identify which patients could benefit
of benefit from the clot removal procedure. brain.
from restoring blood flow in an extended
Ischemic stroke occurs when a cerebral
Using an automated software known as treatment window.
blood vessel becomes blocked, cutting off RAPID to analyze perfusion MRI or CT More info
the delivery of oxygen and nutrients to brain scans, the DEFUSE 3 researchers identified www.NIHstrokenet.org
tissue. Brain tissue in the immediate area patients thought to have salvageable tissue www.stroke.nih.gov/
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Critical Care Ultrasound training
in Europe
By Dr Adrian Wong

The use of ultrasound outside the hands of radiologists is no longer novel.
Starting with cardiologists and echocardiography, other medical specialties
have begun to embrace ultrasonography as part of their everyday practice.
Not only is it a powerful diagnostic tool in enhancing clinical examination,
but it also plays a role in resuscitation, guiding therapy and facilitating procedures. The ability to do all of this without moving a critically ill patient from
the relative safety of the resuscitation room or intensive care unit argues
further for its use. The main difference between such scans and those performed by radiology/sonography colleagues is that these tend to be more
focussed towards answering a specific clinical question.
This article summarizes a recently published paper describing the results of
a survey aimed at ascertaining the current state of Critical Care Ultrasound
(CCUS) training in Europe. The survey also compared available accreditation
programmes and perceived barriers in accessing CCUS training

W

ith the increasing number of specialties and
clinicians currently utilising and/or wanting
to increase their skills in point-of-care ultrasound
(POCUS), there is a need for appropriate training,
accreditation and perhaps most importantly governance structure around these scans. The limitations of a focussed scan must be respected to avoid
POCUS clinicians practicing and reporting beyond
their level of competency. Clear guidelines to define
the appropriate competencies need to be agreed
upon by the relevant professional bodies.
The International Federation of Emergency Medicine published their POCUS curriculum guidelines
in 2014 [1]. This document pools together international experts to define the competencies, training
methodology, how to keep up to date and various
The Author
Dr Adrian Wong
Consultant in Intensive Care Medicine and Anaesthesia,
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46

D I

accreditation processes. Such a unified document
across the Critical Care specialty is currently lacking.
POCUS in Critical Care

The use of POCUS in Critical Care has lagged
behind that of other specialties despite being championed by enthuasiasts. In 2011, a team of experts
from the European Society of Intensive Care Medicine (ESICM) and 11 other Critical Care societies
published a joint paper attempting to define the
necessary framework and standards required for the
Critical Care physician wishing to practice POCUS
[2]. It also defined the ‘core/basic’ competencies and
more ‘advanced’ techniques. There was unanimous
agreement that core POCUS competencies should be
mandatory in all Critical Care training programmes
across Europe. Crucially, it did not agree upon the
details of the various ultrasound modalities nor how
best to deliver the training. These decisions were left
to the individual countries and training programmes.
Given this context, a survey was conducted and published which attempted to assess the state of training
across Europe [3]. At the time of the survey, only five
European countries had a nationally-accreditated
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POCUS programme for Critical Care, although several
were in development.

of the submitted logbook, with the candidate undergoing
a practical assessment at a chosen centre.

Unsurprisingly, echocardiography was the POCUS
modality deemed most useful, being the most established. There were differences as to what should constitute core echocardiography competency. Perhaps
even more fundamentally, there was disagreement with
regards to whether the ability to perform transoesophageal echocardiography should be mandated. Along with
Doppler studies, diastolic dysfunction etc., transoesophageal echocardiography obviously has a role in assessing
cardiac function but these are more challenging skills to
master and maintain.

In summary, there are significant variations in the
accreditation programmes in Critical Care POCUS
internationally [Table 1]. The exact composition of the
curriculum and competencies are yet to be defined.
Furthermore, the mode of training delivery, minimum
scan numbers and assessment format etc. have yet to be
agreed upon at a European level.
The Oxford experience

In the UK, the Intensive Care Society Core Ultrasound
Skills in Intensive Care (CUSIC) is the nationally accredited programme in POCUS [6], with clearly defined
Further differences include whether ultrasound exami- competencies and accreditation pathways. These have
nation of other body areas should be included into a evolved with time but are reflective of the Critical Care
Critical Care POCUS competency list. Lung ultrasound casemix. Like in other countries, the number of recoghas grown beyond the diagnosis and treatment of pleural nised trainers is small and cannot match the demand.
effusions; there is a growing body of evidence to suggest This imbalance would need to be addressed should
that lung ultrasound has a higher sensitivity and speci- POCUS competencies be mandated in the Critical Care
ficity compared to traditional clinical examination and curriculum. More recently, the ability to remotely mentor
plain radiographs for conditions such as pneumonia, and supervise learners using an online, secured DICOM
pulmonary oedema and pneuviewer has been developed. This
mothoraces. However this is a
offers a unique opportunity to
relatively new technique and
“... The survey highlighted the lack of address the trainer shortage
hence the number of clinical
and also the research potential
access to trainers
experts/teachers are limited.
to evaluate how best to deliver
as a significant barrier to training ....” training.
Abdominal ultrasound in
the setting of the Emergency
Delivered in a modular system,
department (and by extenthe fellowship in the Oxford
sion, Critical Care), has long been established by the University Hospitals NHS Foundation Trust provides
use of Focussed Assessment by Sonography in Trauma a degree of flexibility to account for learner variation.
(FAST) scans in international Advanced Trauma Life Dedicated time for both trainers and trainees are set
Support (ATLS) courses. The ability to detect free fluid aside to avoid the competing needs of service provision
is relatively straightforward compared to the nuances of on a busy tertiary-level intensive care unit. The fellowhepatic ultrasound. Countries surveyed differ in their ship has been running for just under three years and
perceived usefulness of this modality and hence whether has successfully taken fellows from across the world
through CUSIC accreditation. In addition, we support
it merits inclusion in the Critical Care curriculum.
our fellows in developing their own expertise as teachAt a more basic level, there were differences in opin- ers through hands-on teaching at courses, research and
ion as to how best to deliver such training. The survey publication.
highlighted the lack of access to trainers as a significant
barrier to training. The traditional model of one-to-one The unanswered questions – the need for consenteaching by the bedside has clear advantages, including sus and guidelines
the maintenance of a high level of training, although There are significant variations in the delivery of POCUS
it restricts the number of trainees. On the flip side, training across Critical Care areas in Europe. These may
there are online courses whereby teaching is completely well be justified given the variations in adult learning
delivered at distance through videos and recorded lec- styles and national/local healthcare setup.
tures [4]. An alternative would be a hybrid of these two
models — accreditation programmes such as the Dutch Unanswered questions include::
ICARUS [5] programme consists of face-to-face lectures,
hands-on supervision at the course and an online log- • Which body systems to include?
book. The final assessment is conducted after a review • Number of scans required to achieve competency level
MARCH 2018
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Ultrasound

Table 1 – Comparisons of available accreditation programmes (adapted from reference 3)
Abbreviations:
UK - Core Ultrasound Skills in Intensive Care (CUSIC) and Focused Intensive Care Echocadiography (FICE) programme; ACCP - American College of Chest Physicians CriticalCare Ultrasonography; SCCM - Society of Critical
Care Medicine programme; ESICM - European Society of Intensive Care Medicine Canada - Canadian Intensive Care
Society programme
• Number of directly supervised scan
s• Face-to-face vs online or distant learning
• Method of assessment
A crucial gap in all the available accreditation programmes is the lack of guidance for the practitioners’
maintenance of their own expertise and level of competency. Are periodic assessments and review of logbooks
required as evidence? In modern healthcare where professional standards and performance are regular lyscrutinised in appraisals and the revalidation process, this
issue is just as important for the trainers as it is for
trainees.

“... As ultrasound becomes ubiquitous and
regarding the minimum standard of training is
required to maintain quality, irrespective of location
/ mode of training...”
However, the basic competencies should be standardised;
these will form the foundation from which training programmes, teachers and learners start and build up.
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Critical Care societies play a crucial role in providing standardised training modules. This would facilitate the individual countries and hospitals having clear pathways for
trainers and trainees. As ultrasound becomes ubiquitous
and accepted as a standard of care, a consensus regarding
the minimum standard of training is required to maintain
quality, irrespective of location / mode of training. Equally,
more opportunities are needed for colleagues keen to
develop and obtain these skills without compromising the
integrity and quality of the accreditation.

3. Galarza L, Wong A and Malbrain M. The state of critical care
ultrasound training in Europe: A survey of trainers and a comparison of available accreditation programmes. Anaesthesiology
Intensive Therapy 2017 ISSN 0209–1712 10.5603/AIT.
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Study shows that the use of Cardiovascular Magnetic Resonance in patients
with cardiac symptoms would probably detect many more heart attacks than
traditional diagnostic tests.
According to the results of a study presented recently at myocardial infarctions identified by CMR were missed in routhe annual Cardiovascular Magnetic Resonance (CMR 201) tine medical care,” said Dr Acharya. “Unrecognised MI may thus
meeting, standard medical tests miss nearly two-thirds of be more common than recognised MI.”
heart attack diagnoses.
At ten years, mortality rates were similar in patients with
“Unrecognised myocardial infarction (MI)” is the term used to unrecognised and recognised MI (49% and 51%, respectively)
define sub-clinical events that are missed in routine medical care and significantly higher than in those with no MI (30%)
but can be picked up by electrocardiogram (ECG) or by cardio- (p<0.001). This compares to rates at five years, where the morvascular magnetic resotality rate of patients
nance (CMR) imaging,
• Undiagnosed patients do not receive as many medications with unrecognised
which is more accurate.
MI (13%) was higher
to reduce the risk of death and other adverse outcomes as
“Unrecognised MI
than in those with no
patients with known heart attacks.
has a poor short-term
MI (8%) but was lower
prognosis but until now
than in those with recthe long-term outlook
ognised MI (19%).
•‘Unrecognised’ and ‘recognised’ heart attacks have the
was unknown,” said
same long-term risk of death.
lead author Dr Tushar
Dr Acharya said:
Acharya, a cardiologist
“This shows that with
at the National Heart,
time, the mortality rate
Lung, and Blood Institute, National Institutes of Health, of patients with sub-clinical MI increases and is the same as
Bethesda, US. “Our study investigated long-term outcomes.”
those with diagnosed MI.”
Dr Acharya said: “Patients with unrecognised MI do not
The study included 935 community dwelling participants receive medications commonly prescribed to heart attack
of ICELAND MI, a substudy of the AGES-Reykjavik epide- patients to reduce the risks of death or another heart attack.
miology study. At the
These include aspirin,
start of the study, parhigh intensity statins,
“...While population screening to identify MI using CMR is angiotensin converting
ticipants underwent
an ECG and CMR and
enzyme (ACE) inhibinot likely to be cost-effective ... shifting a proportion of
were categorised into
tors and beta blockers.
cardiac evaluation from traditional tests to CMR could
one of three groups,
Patients should also be
diagnose more unrecognised MI...”
namely
unrecogadvised to control risk
nised MI (sub-clinical
factors such as hyperevents, missed on routension and diabetes,
tine medical care, but picked up by CMR), recognised MI and may be candidates for revascularisation to open blocked
(clinical events, also picked up by CMR), and no MI (verified arteries.”
by CMR).
“Knowing that they had a heart attack may also persuade
some people to adopt a healthier lifestyle with adequate physical
The average age exercise and no smoking,” he added.
of participants was
While population screening to identify MI using CMR
76 years and 52% is not likely to be cost-effective or practical, Dr Acharya
were females. At the said shifting a proportion of cardiac evaluation from tradistart of the study, 91 tional tests to CMR could diagnose more unrecognised MI.
participants (10%)
He said: “Using CMR in patients with cardiac symptoms
had
recognised would likely detect many more heart attacks than traditional
MI, 156 (17%) had diagnostic tests. There are good therapies to treat survivors of
unrecognised MI, MI so finding them early should improve prognosis.”
and 688 (74%) had
no MI.
CMR 2018 is a joint EuroCMR and SCMR meeting organised by
“That means the European Association of Cardiovascular Imaging (EACVI), a reg63% (156 out istered branch of the European Society of Cardiology, and the Society
Examples of Cardiovascular MR (CMR) images
of 247) of the for Cardiovascular Magnetic Resonance (SCMR).
MARCH 2018

D I

E U R O P E

51

Ultrasound

Enabling intuitive 3D Imaging on
2D ultrasound systems:
a low-cost solution
By Dr Carl Herickhoff, Matthew Morgan, Dr Joshua Broder, K Tucker Haas & Dr Jeremy Dahl

A

s a medical imaging modality, ultrasound has unique
advantages that make it well-suited for many clinical applications [1,2]. Ultrasound scans use echoes
of acoustic waves to determine the depth and location of
structures in the body. The exam is commonly performed by
a trained sonographer using a handheld probe to acquire planar, two-dimensional (2D) images. Compared to computed
tomography (CT) and magnetic resonance imaging (MRI),
which respectively use ionizing radiation or high magnetic
fields [3,4], ultrasound is completely safe and is also more
economical.
In addition, ultrasound images can be acquired and produced
in real-time (> 30 frames per second, i.e. much faster than CT
or MRI), and ultrasound equipment may be designed in a
wide variety of portable-form factors, ranging from cart-based
to handheld systems. For these reasons, ultrasound excels in
areas such as maternal and fetal imaging, cardiac imaging, and
use at the bedside (point-of-care).
However, a few aspects of conventional 2D ultrasound imaging have hindered its use and prevented ultrasound from
being fully utilized in healthcare [5]. First and foremost, planar
2D ultrasound has a limited field of view and does not capture volumetric data (as CT and MRI commonly do). Also,
the orientation of each ‘slice’ image depends upon how the
user holds and positions the probe on the patient. Only 2D
image views or cine clips can be saved by the user, and these
can lack appropriate spatial and anatomical context, because
the precise orientation of each is not automatically recorded.
The user may annotate each images or cine clip immediately
post-acquisition [6], but this process can be very repetitive
and time-consuming, and such documentation only conveys
an approximate orientation of each image ‘slice’. Because 2D
The Authors
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ultrasound lacks the volumetric-capture capability and standard frame of reference of CT and MR imaging, ultrasound
images can be more challenging both to acquire and interpret.
Live, volumetric three-dimensional (3D) ultrasound imaging has been made possible by the development of advanced
matrix-array and mechanical ‘wobbler’ probes, though these
specialized probes (and associated scanners) can be quite
expensive, with the system cost often exceeding US$ 200 000
(approximately EUR 160 000). Furthermore, while these live3D ultrasound probes can acquire volumetric images (at or
near real-time rates), the orientation of these volumes with
respect to the patient still depends on the pose of the probe,
which is not precisely recorded.
Because conventional 2D and 3D ultrasound imaging is
dependent on probe pose and lacks a natural frame of reference, it has been necessary to establish particular conventions
and scanning protocols, and to educate and train users to
gain skill in manipulating the probe to acquire and interpret particular views of various target organs and structures
[7]. However, ultrasound training can be costly (especially
in terms of time involved), and there remains a significant
variability in the level of skill—as well as quality and clinical
utility of images obtained—among ultrasound users regardless
of training. This variability in ultrasound imaging is the issue
commonly known as operator dependence [8,9].
Design and Methods

Our team has developed a simple and low-cost enhancement
to 2D ultrasound systems, enabling capture of volumetric 3D
ultrasound images with known patient orientation, in a manner
that is less operator-dependent [1]. The method uses a low-cost
orientation sensor (retail less than US$10 or approx EUR 8)
attached to the ultrasound probe and a simple plastic fixture
that only allows rotation of the probe about an axis (i.e., prevents
linear translation) once applied to the patient. The orientation
sensor is an inertial measurement unit (IMU) commonly used
in modern smartphones [10]; the IMU provides orientation
feedback as the probe is tilted and the 2D image plane is swept
through the body [Figure 1 left]. During the sweep, a collection
of 2D ultrasound images are acquired and ‘tagged’ with associated orientation readings from the IMU; a volumetric image is
then reconstructed by inserting pixel data from each planar 2D
image into a 3D voxel mesh according to its tagged orientation
reading [11] [Figure 1, right] .
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Figure 1: (left) Diagram: 3D volume acquisition sweep with probe fixture and orientation sensor; (right) diagram: 3D volume reconstruction method. The fixture establishes
a pivot axis, and the sensor (box at top) returns orientation readings as the probe is tilted and the image plane (below) is swept through the body; each recorded 2D image
plane is inserted into the 3D voxel according to its orientation reading.

The orientation of the patient is established by performing a quick calibration
step prior to a volume acquisition sweep.
The probe and IMU are held in a standard
pose relative to the patient (e.g., in a sagittal plane with the probe face parallel to the
patient’s sternum) and a single reading of
the patient’s orientation is saved. The IMU
readings will then be calibrated [12], and
all subsequently acquired 2D images and
reconstructed 3D volume will have known
orientation with respect to the patient.
Our team has built a prototype system and
evaluated its volumetric 3D imaging performance on several phantom and in vivo
targets, capturing volumes of both B-mode
and color Doppler ultrasound data.
Results

Examples of volumetric ultrasound acquisitions using the low-cost 3D prototype
are shown in Figures 2 and 3. Figure 2
is a 3D rendering of a B-mode and color
Doppler data volume acquired on a custom
phantom, consisting of a gel sphere and
a flow channel, both submerged in water.
The edges of the sphere (B-mode data) are
clearly delineated, and the Doppler data
reveals the flow channel in the foreground.
Figure 3 is an in vivo volumetric B-mode
acquisition of the right-upper quadrant of
the abdomen, with three orthogonal planes
through the ultrasound volume viewed in a
multiplanar display. Kidney, liver, and vasculature are seen in the planar views, and a
partial segmentation and rendering of the
MARCH 2018

liver vasculature is shown as a 3D overlay
on the multiplanar display.
Significance and Future
Directions

The results demonstrate that high-quality
volumetric 3D ultrasound images can be
obtained by augmenting a 2D ultrasound
system and probe with a low-cost orientation sensor and a simple plastic fixture. This
low-cost volumetric 3D ultrasound method
can be used with existing 2D systems and
virtually any 2D imaging probe—including high-frequency/high-resolution probes,
which do not tend to have matrix-array
equivalents for 3D imaging. Because the
method relies only on orientation sensing
and does not require expensive x-y-z position-tracking sensors, specialized matrixarrays, or mechanical ‘wobbler’ probe technology [13,14], this 3D ultrasound imaging
solution is more economical and practical
in many clinical settings.
A quality 3D ultrasound volume allows the
display of any image plane of clinical interest (which may be scrolled through the volume), and the added knowledge of patient
orientation allows multiplanar display of
transverse, sagittal, and coronal views with
respect to the patient’s cardinal anatomical axes. This anatomically-oriented multiplanar display is a common presentation
of 3D medical image data (e.g., CT and
MRI datasets) that is most familiar to clinicians. Volumetric 3D ultrasound data may
also be easily segmented with visualization
D I
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software packages [15] and displayed as
3D volume renderings, in order to better
convey the complex shape, tortuosity, and
spatial relationships between anatomical
structures. More accurate volumetric measurements can be made from such segmentations as well.
The simple and intuitive acquisition process and quality volumetric capture of a
region of interest enabled by this method
can help reduce inter-operator variability
and allow new, untrained users to reproducibly obtain clinically-useful images.
This has important implications for telemedicine and in expanding the use of ultrasound in low-resource and developingworld settings. Thus an unskilled user may
quickly and easily acquire a 3D ultrasound
and send the volumetric data to an experienced radiologist at a remote location, who
can determine and send back a diagnosis.
The method could also improve the effectiveness of ultrasound at the point-of-care
and in emergency medicine, and thus may
reduce both the reliance on CT imaging
and its associated radiation exposure to
patients.
Future directions for this technology
include refinement of a graphical, touchscreen user interface to streamline the volume acquisition and review process, liveupdating 3D reconstruction to aid needle
insertion and procedure guidance, and
ultimately the development of a low-cost
commercial product to enable intuitive 3D
53
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imaging on existing 2D ultrasound systems
in every possible setting.
Conclusion

A low-cost device has been developed that
enables existing 2D ultrasound imaging
systems to quickly and easily acquire 3D
volumes of image data with known orientation with respect to the patient. The simple
acquisition process, complete volumetric
capture, and familiar multiplanar display
can reduce inter-operator variability and
allow for more intuitive interpretation of
ultrasound image data. This practical and
economical solution promises to reduce the
level of skill and training required to use
ultrasound effectively, and help broaden
and extend the reach of ultrasound in clinical use.
References
Figure 2: Volumetric ultrasound data of custom phantom target (gel sphere and flow channel) rendered in 3D.
B-mode data shows reconstructed sphere in the background; color Doppler data reveals flow channel in the
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Figure 3: In vivo volume acquisition of abdominal right-upper quadrant: multiplanar display (left) of three
orthogonal planes (right). Partial segmentation of the liver vasculature is shown as a 3D overlay (in red) on the
multiplanar display.

54

D I

E U R O P E

1. Herickhoff CD, Morgan MR, Broder JS, Dahl JJ. Lowcost Volumetric Ultrasound by Augmentation of 2D
Systems: Design and Prototype. Ultrasonic imaging.
2018 Jan; 40(1): 35-48.
2. Sheng AY et al. Focused assessment with sonography in trauma and abdominal computed tomography
utilization in adult trauma patients: trends over the last
decade. Emerg Med Int 2013; 2013: 678380. doi:
10.1155/2013/678380
3. Picano E. Sustainability of medical imaging. BMJ:
British Medical Journal. 2004; 328(7439): 578.
4. Schenck JF. Safety of strong, static magnetic fields.
Journal of magnetic resonance imaging. 2000;12(1):
2-19.
5. Pinto A et al. Sources of error in emergency ultrasonography. Critical ultrasound journal. 2013;5(S1):S 1.
6. American Institute of Ultrasound in Medicine (AIUM)
practice guideline for documentation of an ultrasound
examination. Journal of ultrasound in medicine. 2014;
33: 2219.
7. American Institute of Ultrasound in Medicine (AIUM)
practice guideline for the performance of an ultrasound
examination of the abdomen and/or retroperitoneum.
Journal of Ultrasound in Medicine. 2008 Feb;27(2):31926.
8. Berg WA et al. Operator dependence of physicianperformed whole-breast US: lesion detection and characterization. Radiology. 2006; 241: 355-65.
9. Tolsgaard MG et al. Sustained effect of simulation‐
based ultrasound training on clinical performance: a
randomized trial. Ultrasound in Obstetrics & Gynecology.
2015; 46: 312.
10. Lammel G. The future of MEMS sensors in our
connected world. In Micro Electro Mechanical Systems
(MEMS), 2015 28th IEEE International Conference on
2015 Jan 18 (pp. 61-64). IEEE.
11. Solberg OV et al. Freehand 3D ultrasound reconstruction algorithms—a review. Ultrasound in Medicine
and Biology. 2007 ; 33: 991.
12. Prager RW et al. Automatic calibration for 3-D
free-hand ultrasound. Cambridge (UK): University of
Cambridge, Department of Engineering; 1997 Sep 16.
13. Prager RW et al.. Three-dimensional ultrasound
imaging. Proceedings of the Institution of Mechanical
Engineers, Part H: J Eng in Medicine. 2010
1;224(2):193-223.
14. Lasso A et al. PLUS: open-source toolkit for ultrasound-guided intervention systems. IEEE Transactions
on Biomedical Engineering. 2014; 61(10): 2527-37.
15. Fedorov A, et al. 3D Slicer as an image computing
platform for the Quantitative Imaging Network. Magn
Reson Imaging. 2012; 30(9): 1323-41.

MARCH 2018

Brevera® Breast
Biopsy System
with CorLumina®
Technology is
CE marked and
ready to be
ordered.

Experience the difference of using the world’s ﬁrst and only
breast biopsy system that integrates tissue collection, imaging,
and handling on www.breverabiopsy.com
ADS-02142-EUR-EN Rev.001 © 2018 Hologic, Inc. All rights reserved. Hologic, Brevera, The Science of Sure, and associated logos are trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered
trademarks, and product names are the property of their respective owners.

IMAGING NEWS - Radiation dose
Benchmarking adult CT-dose levels
to regional and national references
using a dose-tracking software
In a recently published study (Pyfferoen L et al. Benchmarking
adult CT-dose levels to regional and national references using a
dose-tracking software: a multicentre experience. Insights Imaging.
2017; 8(5):513-521) a group of Belgian researchers described
how they set out to benchmark CT dose data for standard adult
CT studies to regional and national reference levels using a

type of dose management system. Volumetric CT-dose index
(CTDIvol), dose length product (DLP) and scan length from
31,709 scans were analyzed statistically.
It was found that, after dose optimization CTDIvol and DLP
values were below the national diagnostic reference levels
(DRLs) for all CT studies and for all systems investigated. In
general no significant differences were found between CTDIvol
and DLP levels of CT studies performed on different scanners
within the same hospital.
However significant dose differences, including dose level
range and scan length were identified between hospitals for
comparable CT studies.
The group concluded that the use of dose-tracking systems
allows the comparison and sharing of dose data, as well as scan
length and protocol data between and within hospitals and has
the potential to further reduce dose variability of standard adult
studies, even when these are already below national DRLs.
https://tinyurl.com/Pyfferoen-et-al-paper

Low-level radiation exposure may be
less harmful to health than other
modern lifestyle risks
A typical screen output from a dose- monitoring software software package
(GE Dose watch)

dose-tracking system.
As the group pointed out, as CT technology evolves, many
new applications have emerged, leading to ever-increasing
numbers of CT scans being performed. Today, CT is a major
contributor to patient radiation exposure.
It is reasonable to assume that radiation doses that are used
to perform CT studies of similar diagnostic quality should
remain within a relatively narrow range. However, national and
multinational surveys indicate that this is not the case — there
is a large variability in dose levels. It was for this basic reason
that the concept of the diagnostic reference level (DRL), was
introduced with the objective of providing a reference level for
radiation dose for standard radiographic and CT examinations.
The determination of dose reference levels and dose optimization in general can be facilitated by the use of dose tracking
software, since such software allows collection of a large amount
of data and can alert radiographers and radiologists about the
radiation doses delivered to patients.
The rationale behind the Belgian multicentre study was to
determine whether the use of a dose management system,
with access to a large amount of collated data, would demonstrate significant variations in dose levels for similar adult CT
examinations performed in different institutions in a relatively
homogeneous region of Europe.
Data from five CT systems from three hospitals were collected over a 1- to 2.5-year period (2012–2014), using the same
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Human populations have always been exposed to ionizing radiation, and more so in modern life due to its use in medicine, industry and the armed forces. Whilst the risks to human health from
medium and high-level radiation are relatively well-understood,
the risks at lower levels are less clear. Mixed messages about the
safety of low doses of radiation from different sources have created
confusion for the public and for policy makers. In a study, published
in the Proceedings of the Royal Society, a team of experts from the
Oxford Martin School at the University of Oxford have compiled the
evidence on health risks from low-level ionizing radiation, adding
a new nuance to the debate (McLean AR et al. A restatement of the

“...This of course does not imply that
dose reduction in CT should not be
actively pursued...”
natural science evidence base concerning the health effects of low-level
ionizing radiation. Proc Biol Sci. 2017; 13: 284:1862)
The restatement is intended to better inform policy decisions and show where crucial gaps in knowledge lie. It clarifies
the scientific evidence available from a variety of sources, and
ranks them as to how much they enjoy consensus support from
the scientific community. The paper concludes that the overall
risk to human health from low-level radiation exposure is small,
particularly when compared with general risks from modern
society, such as obesity, smoking and air pollution.
Professor Angela McLean, lead author and Co-Director at the
Oxford Martin Programme said: ‘We know a great deal about the
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calculations assume some risk is present because of evidence from
large animal experiments.
‘There is also a great deal of work being undertaken to investigate the biological basis of the damage from radiation to DNA
and cells, but it is still not clear precisely the steps by which a dose
of radiation might lead to cancer, sometimes decades later’.
https://tinyurl.com/McLean-et-al-paper

Establishment of institutional DRLs
for CT with automated dose-tracking
software

Locations and dose estimates of survivors of the Hiroshima atomic bomb. Black
circles denote 2 and 3 km distances from the hypocentre. Dark grey dots = unknown
dose; pink < 5 mGy; purple 5-100 mGy; blue 100-200 mGy; green 200-500 mGy;
yellow 500-1000 mGy; orange 1000-2000 mGy; red >2000 mGy. All doses are
weighted adjusted colon doses. Map is from the Geographical Survey Institute
of Japan, 2002. Figure is reproduced with permission from Cullings et al. (2017)
Health Phys. 112(1): 56-97.

health risks from radiation thanks to exceptionally careful studies
of groups of people exposed to different levels from nuclear bombs or
accidents, medical exposure of patients, naturally occurring sources
(such as radon), and workers in the nuclear industry and medicine.
From these studies it is clear that moderate and high doses of radiation increase the risk of developing some types of cancer.’
The team illustrate the size of this increase in risk by using
the following example. If 100 individuals were each briefly
exposed to 100 mSv, then, on average over a lifetime, one of
them would be expected to develop a radiation-induced cancer,
whereas 42 of them would be expected to develop cancer from
other causes. To put 100 mSv in context, the low dose from a CT
scan of the whole spine is 10 mSv, while the average dose from
natural background radiation in the UK is 2.3 mSv each year.
This of course does not imply that dose reduction in CT should
not be actively pursued
To build on the insights gained from this study, further
research will be conducted to better understand the genetic
healthcare implications of radiation exposure and the biological
basis of the damage from radiation to DNA and cells.
Professor McLean said; ‘Despite the depth of our knowledge,
there are still many unknowns. Even the best designed epidemiological study finds it hard to distinguish between no extra
risk and a small additional risk at low levels of exposure and
we have to make some important assumptions here, particularly
for the purposes of radiation protection. For example, no human
study has conclusively shown an increase in hereditary disease
in the children of irradiated parents, but radiation protection
MARCH 2018
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A group of researchers in Singapore have recently described
their study to establish institutional DRLs by means of an
analysis of doses collected across five CT systems in their institution and to optimize the CT doses in adult CT protocols
through continuous monitoring by automated dose-tracking
software (Liang CR et al. Establishment of institutional diagnostic
reference level for computed tomography with automated dosetracking software. J Med Radiat Sci. 2017; 64(2): 82-89.
Since the introduction of CT in the 1970s, the use of the
imaging modality has shown a tremendous growth, as evidenced by the ever-increasing trend of number of CT examinations carried out per year. Clinicians show a preference for CT
since it provides fast and accurate 3D data compared to other
medical imaging modalities, hence facilitating patient management. However there is increasing concern about the radiation
dose from CT examinations in view of the association between
relatively high radiation doses and potential increased risk of
carcinogenesis. Diagnostic reference levels (DRLs) were established as a tool to optimize radiation dose delivered to patients
while meeting the clinical objectives.

“...the variations in dose between
scanners suggest a large potential for
optimisation of radiation dose...” ”
The use of DRLs is well established in Europe and the
USA but until now there has been no CT DRLs established in
Singapore. The aim of the Singapore research group was to
establish institutional DRLs by the collation of doses collected
across the five CT systems in their institution and to optimize
the CT doses in adult CT protocols through continuous monitoring by automated dose-tracking software.
The results of the study revealed a wide range of values across
different types of scanners. Variations may occur depending on
type of scanners and protocols used. The speciﬁc make and
model of the CT scanner may lead to some variation in doses
owing to inherent differences such as ﬁltration, beam geometry,
number of detector rows and scattered X-rays. However, variations between two identical 256-slice CT in the group practice
demonstrate that dose differences are not just attributed to the
CT scanner design, but can be due to variations in scanning
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parameters and protocols such as those used in combined CT
chest/abdomen/pelvis studies. The researchers recommend
a process of continuous audit to guide the appropriateness of
scanning parameters and to avoid the administration of unnecessarily high doses.
The researchers conclude that reported metrics offer a variety of information that institutions can use for quality improvement activities. However, the variations in dose between scanners suggest a large potential for optimization of radiation dose.
https://tinyurl.com/Liang-et-al-paper

High-pitch low-voltage CT coronary
artery calcium scoring with tin filtration
• Coronary artery calcium scoring with tin filtration reduces radiation dose by 78%.
• There is excellent correlation between high-pitch
Sn100kVp and standard 120kVp acquisitions.
A multinational team set out to investigate the diagnostic
accuracy and radiation dose of high-pitch CT coronary artery
calcium scoring (CACS) with tin filtration (Sn100kVp) versus
standard 120kVp high-pitch acquisition. The results have just
been published (Apfaltrer G et al. High-pitch low-voltage CT
coronary artery calcium scoring with tin filtration: accuracy and
radiation dose reduction. Eur Radiol. 2018 doi: 10.1007/s00330017-5249-2.)
In the study 78
patients (58% male,
61.5±9.1
years)
were prospectively
enrolled and underwent clinical 120kVp
high-pitch CACS
using third-generation dual-source CT
followed by additional high-pitch
Sn100kVp acquisition.
Agatston
scores, calcium volume scores, Agatston score categories, percentile-based risk categorization and radiation metrics were
then compared.
It was found that 61/78 patients showed coronary calcifications. Median Agatston scores were 34.9 and 41.7 respectively
and calcium volume scores were 34.1 for Sn100kVp and 35.7
for 120kVp acquisitions, respectively. Bland-Altman analysis
revealed underestimated Agatston scores and calcium volume
scores with Sn100kVp versus 120kVp acquisitions. However,
Agatston score categories and percentile-based risk categories
showed excellent agreement. Image noise was 25.8±4.4 HU and
16.6±2.9HU in Sn100kVp and 120kVp scans, respectively Doselength-product was 9.9±4.8 mGy*cm and 40.9±14.4mGy*cm
with Sn100kVp and 120kVp scans, respectively. This resulted in
significant effective radiation dose reduction (0.13±0.07 mSv vs.
0.57±0.2 mSv for Sn100kVp acquisitions.
The researchers thus concluded that CACS using high-pitch
low-voltage tin-filtered acquisitions demonstrates excellent
58
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agreement in Agatston score and percentile-based cardiac risk
categorization with standard 120kVp high-pitch acquisitions.
Furthermore, radiation dose was significantly reduced by 78%
while maintaining accurate risk prediction.
https://tinyurl.com/Apfaltrer-et-al-paper

Ultra Low Dose CT for extremity
fracture evaluation is as safe and
effective as conventional CT
In a recent publication a New
York group assessed the clinical
and hospital quality outcomes
of patients receiving a Reduced
Effective Dose Using Computed
Tomography In Orthopedic
iNjury (REDUCTION) imaging
protocol (Konda SR et al Ultra
Low Dose CT Scan (REDUCTION
protocol) for Extremity Fracture
Evaluation is as Safe and Effective
as Conventional CT: An Evaluation
of Quality Outcomes. J Orthop
Trauma. 2018. doi: 10.1097/).
Fifty patients who received the
protocol for evaluation of acute
traumatic fracture and who met
the inclusion criteria of the study were compared to a cohort of fifty
patients matched for age and fracture type who previously received
conventional CT scanning for acute traumatic fracture evaluation.
Estimated effective radiation doses were calculated and compared
using DICOM information from all included studies. Patient outcomes between groups were compared with time to fracture union
as the primary outcome. Secondary outcome measures included:
presence of complication defined as infection, malunion, nonunion,
failure of non-operative treatment, painful implants, and implant failure. Other secondary quality outcomes that were recorded included
readmission within 30 days and hospital length of stay. Functional
quality measures included joint range of motion. Statistical analyses
were conducted to identify significant differences between cohorts.
It was found that patient characteristics between cohorts were
not significantly different with respect to age, gender, body mass
index, comorbidities, injury mechanism or injury location. Fractures
of the elbow, hip, knee, and foot/ankle were evaluated. Mean clinical
follow-up was 9.5 ± 4.9 months for the REDUCTION cohort and
12.4 ± 5.3 months for conventional CT cohort. The mean estimated
effective dose for all REDUCTION scans was 0.15 milliSieverts
(mSv) as compared to 1.50 mSv for the conventional CT cohort.
Pre-operative diagnosis was confirmed intra-operatively in 49/50
cases in the REDUCTION cohort compared to 48/50 cases in the
conventional CT cohort. Outcomes including time to union, range
of motion, complications, readmission, treatment failure, reoperation,
and length of stay were not significantly different between groups.
The REDUCTION protocol resulted in a ten-fold reduction
in radiation exposure and so represents an ultra low dose CT
scan developed for minimizing radiation exposure to patients
presenting with traumatic fractures. No difference in clinical or
hospital quality outcomes was detected between patients who
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received this protocol as compared to those receiving
automated dose CT scans.
The authors conclude that the REDUCTION protocol
is a safe and effective method of performing CT scans for
extremity fractures with significantly reduced radiation risk
https://tinyurl.com/Konda-et-al-paper

Dose monitoring in CT studies of
pediatric and young adult head
and cervical spine.
Given that the number of pediatric computed tomography (CT) imaging examinations is increasing, there
is a need for real-time radiation dose monitoring and
evaluation of the imaging protocols. A Finnish group
carried out a study to present the imaging data, patient
doses, and observations of pediatric and young adult
trauma-and routine head CT and cervical spine CT as
collected by a dose monitoring software (Niiniviita H et
al Dose monitoring in pediatric and young adult head and
cervical spine CT studies at
two emergency duty departments. Emerg Radiol. 2017;
doi: 10.1007/)
In the study, patient age,
study date, imaging parameters, and patient dose as volume CT dose index (CTDIvol)
and dose length product (DLP) were collected from two
emergency departments’ CT scanners over a 2-year period.
The patients were divided into four age groups (0-5, 6-10,
11-15, and 16-20 years) for statistical analysis and effective
dose determination and the 75th percentile doses were evaluated to be used as local diagnostic reference levels (DRLs).
Six hundred fifteen trauma head, 318 routine head,
and 592 trauma cervical spine CT studies were assessed.
All mean CTDIvol values were statistically lower in one
hospital than in the other hospital. Statistically significant
differences were observed on scanning length between
hospitals and between CTDIvol values when protocol was

“...dose monitoring software offers a
valuable tool for evaluating imaging
practices and identifying
non-optimized protocols...”
updated.. Non-optimized protocols were also identified
in the hospital with the higher CTDI levels. The 75th percentiles of trauma cervical spine in the hospital with the
higher CTDI can be used as local DRL
The authors conclude that dose monitoring software
offers a valuable tool for evaluating imaging practices and
identifying non-optimized protocols
https://tinyurl.com/Niiniviita-et-al-paper
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Radiation dose reduction
in Digital Radiography – no
compromise in image quality
By Sangwoo Lee, Ph.D.

Thanks to its improved usability and
superior image quality, Digital radiography
(DR) has been rapidly replacing existing
projection radiography techniques. In current state-of-the-art DR systems, the X-ray
dose in most routine chest exams is considered to be negligible compared to the
radiation dose involved in CT. However,
despite this advantage, it is still important
to rigorously apply the ALARA principle to
daily clinical exams particularly when a
patient (especially a pediatric patient) has
to undergo repeated exams over a long
period of time or when significantly higher
X-ray doses are required to examine body
areas such as the abdomen [1-5]. For
example, neonatal patients in Neonatal
Intensive Care Units (NICUs) and pediatric

patients with scoliosis typically have to
undergo numerous DR exams throughout
the course of their treatment.
The accumulated X-ray dose can be
significantly high.
In this article, we describe the dose
reduction methods used in the Samsung
GC85A and GM85 DR systems. The
GC85A model, with its new imaging
engine S-Vue 3.02 has recently been
cleared by the U.S. FDA for use at 50%
dose reduction for adult chest exams.
In addition, Samsung’s SimGrid™ and
Bone Suppression software open up new
possibilities for further reduction in X-ray
dose by eliminating unnecessary radiation
exposures with a workflow improvement.

50% dose reduction with S-Vue 3.02 for chest
exams

The new S-Vue 3.02 imaging engine uses a multi-scale
image processing system to preserve detailed imaging features while suppressing unwanted image noise. Figure 1
shows the conceptual workflow of the system . The imaging
engine first estimates the noise from the raw image in order
to implement advanced noise reduction using multi-scale
filtering, and then adds noise whitening to produce the final
DR image.
In a study based on phantoms and presented at RSNA
2017 [6], it was found that the current version of the imaging engine yielded improved results in key image quality
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Figure 1. Schematic view of the S-Vue 3.02 workflow. Noise is reduced and
image details maintained.

parameters such as Signal-to-Noise-Ratio (SNR) and Contrast-to-Noise-Ratio (CNR), as compared to the previous
version of the imaging system [6].
In this study, anatomic and physical image quality scores of
the DR images of the anthropomorphic chest phantom were
evaluated. It was found that the total image quality scores of
S-Vue 3.02 were higher than those of the previous version
of the system at all dose levels. In fact the total image quality
score of S-Vue 3.02 at 75% dose reduction was similar to that
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Figure 2. Chest PA comparison images Left: 120kVp, 0.76Gy-cm2, BMI 23.7, 14.17μSv,
Right: 120kVp, 0.37Gy-cm2, BMI 23.7, 6.73μSv), Courtesy of Dr. Semin Chong, Chung-Ang University Hospital, Korea

of the previous engine at 100% full dose.
In order to validate the clinical performance of the imaging engine, a clinical
trial involving 70 patients was carried out
[7]. Key anatomic features such as radiolucency of the lung, pulmonary vascularity, trachea, edge of rib, heart border,
intervertebral disc space, and pulmonary
vessels in retrocardiac area were evaluated using a five point Likert scale.
The new S-Vue3.02 was found to be
non-inferior to the previous version in
all anatomic features at 50% reduced
dose. Figure 2 shows the comparison
of a typical clinical PA chest image
with one obtained in the same patient
using the S-Vue3.02 at a level of 51%
dose reduction.

The Use of SimGrid™ for workflow enhancement and dose
reduction

An anti-scatter grid (also known as
a grid or physical grid) is the most
widely used technique to reduce X-ray
scatter in radiography. Such scatter
reduces tissue contrast, and degrades
the diagnostic quality of DR images.
While the use of a grid is common in
fixed DR systems, it is often omitted in
mobile DR systems because the proper
alignment of source and grid/detector
is not always favorable. Even for fixed
DR systems, there are a few limiting
factors for using grid.

The grid frequency, or the number of
grid septa per centimeter, needs to be
sufficiently high, so that the width of
grid bars is significantly smaller than
the detector element size. Otherwise,
the grid bars will be visible on DR
images, creating so called grid artifacts. Since modern detector elements
are getting much smaller for higher
spatial resolution, the manufacturing of grids with higher frequency is
becoming more challenging and costly.
The use of a grid also means that fewer
X-ray photons will arrive at the detector element because of the absorption
by grid septa and interspace material.
Therefore additional radiation is often
required in examinations using a grid
compared to non-grid exams.
SimGrid™ is a new post-processing
software provided with Samsung DR
systems. The software automatically
estimates the scatter field from each
patient examination, and then subtracts the scatter from the raw image
so as to reconstruct images with a
reduced scatter effect. The software
has been evaluated in an observerpreference clinical trial involving 38
patients [8].
This study showed that SimGrid™
improved the image quality of nongrid images in all 10 anatomical features almost to the level of images
acquired with a grid.
The average dose that was obtainable
using non-grid exams with SimGrid™
was 18.7% less than that with grid
exams. Figure 3 shows the preference
score for each comparison. Figure 4
shows typical images from the clinical trial.
Use of Bone Suppression without extra radiation exposure

Figure 3. Comparisons of SimGrid vs non grid (Top) and SimGrid vs physical grid (Bottom)
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Detecting subtle lung lesions within
chest X-ray images is often obscured
by bone structures. In a National Cancer Institute lung cancer screening
study, it was reported that the bone
structures obscured 35% of the lung
cancers [9]. The dual energy subtraction technique was introduced to overcome this limitation by reducing bone
signal. This method uses the second
MARCH 2018

Figure 4. Magnifications of anteroposterior chest radiographs. Improved delineation of the retrocardiac opacities
is seen in SimGrid image (middle), as well as grid image (right), compared with non-grid image (left). Courtesy of
Dr. Jin Mo Goo, Seoul National University Hospital, Korea

reservations, several clinical trials in
average-sized adults have shown the
promising results that the Samsung
DR system can provide. Without any
sacrifice in image quality the system
enables a significant reduction in the
radiation dose used in daily clinical
practices. Thus the Samsung DR system can ultimately help radiologists
and patients whose common goal is
to have a reliable and accurate diagnostic result with a minimum risk of
radiation exposure.
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Optimization of radiation dose in
CT scans
By Ryan K. Lee, MD, MBA, Joel Sun, MD, & Terence Matalon, MD, FSIR, FACR

Optimization of Radiation dose in CT Scans

Computed tomography (CT), which began as a novel tool
over 40 years ago that enabled detailed examination of the
human body in cross section, has become an essential component to modern day healthcare. It has without doubt revolutionized the way medicine is practiced today, allowing earlier
diagnoses of pathology. This has in turn resulted in reduction
of morbidity and mortality due to more timely treatment of
diseases. Furthermore, the improved identification of pathology itself has reduced morbidity by reducing the number of
invasive surgical procedures that were previously required to
diagnose disease before treatment could even be started.
As the CT scan has become more ubiquitous over the years,
there has been a concomitant increase in the amount of radiation patients are receiving. Between 1996 and 2010 us of CT
scans in the United States has tripled from 52 scans per 1000
patients to 149 scans per 1000 patients (1). This translates to
8% annual growth of CT scans between 1996 and 2010, or
stated another way, doubling radiation dose per capita from
1.2mSv to 2.3mSv. One of the concerns with the increasing
radiation dose is the risk of cancer. Although the precise risk
of developing cancer due to radiation is incompletely understood, it has been suggested that increasing lifetime radiation
exposure increases overall risk of developing cancer. One
study suggests that children who have had 2-3 CT scans in
childhood triple their risk for brain cancer, and children who
have had 5-10 CT scans triple their risk for leukemia (2).
As such, there has become increasing scrutiny to the overall
utilization of CT and to ensure the appropriate use of these
scans. There are many initiatives to aid in the appropriate use
of CT scans. For example, the use of clinical decision support
is mandated to be used by 2020 in the United States in certain
practice settings. However, while ensuring the appropriate
utilization of CT scans is important, it is also imperative to
carefully review the parameter of the scans themselves to
ensure the use of techniques which utilizes only the necessary
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amount of radiation necessary to produce quality examinations. The attention to this issue by both the public and medical communities in recent years has spurred the development
of techniques and tools to more efficiently use radiation to
produce optimal scans.
Our Approach

To this end, our radiology department made the commitment
to reduce overall radiation dose to our patients while preserving or increasing the quality of our CT scans. Between August
1, 2014 and December 31, 2015, we underwent an initiative
to optimize our CT scans. We have previously described the
component of this initiative in improving the consistency of
administered radiation dose to our patients (3). In this article,
we describe the component of our initiative that allowed us
optimize radiation dose. Our plan to affect a network wide
reduction of radiation dose while preserving or improving
the quality of CT scans employed a multifactorial approach.
First, a Radiation Dose Optimization Committee (RDOC)
was formed which would meet monthly. The role of this
committee is to evaluate and implement strategies designed
to maximize reduction of radiation dose while maintaining or
improving diagnostic quality of the examinations. The committee included a wide cross-section of stakeholders including the radiology section chiefs (chest, abdomen/pelvis, musculoskeletal, and neuroradiology), CT supervisors from each
facility, along with the radiation safety officer and medical
physicist to ensure input from all viewpoints. This committee
became the key oversight entity responsible for disseminating
protocols and policies to each site. Previously, there was no
formal entity that had authority for every site in the network.
Adherence to these policies was monitored and enforced by
this committee, which evaluated the dashboards monthly
and directly followed up with the CT supervisors at each site.
Strategies for radiation dose reduction concurrently with strategies for improving the quality of the studies were discussed,
debated, and tested under the oversight of this committee.
There is a growing body of literature describing methodologies which have allowed for the reduction of CT radiation
dose administered (4). The American College of Radiology
(ACR) has long been a champion of radiation dose reduction
well before it became a mainstream topic (5) and have advocated many of these techniques. Since then, there has been a
proliferation of approaches that have been well described in
the literature [4-]9). We performed a comprehensive literature search of these techniques, and subsequently evaluated
and tested those that were most relevant for our network at
one test site before deploying to the whole network.
Those exams with the highest dose and greatest utilization
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were the initial
focus, and included
head, chest, abdomen/pelvis, and
cervical
spine
studies. Thorough
review of current
literature, and input
from the clinical
(radiologists), technical (technologists), and radiation
(radiation safety
officer and medical physicist) perFigure 1. Mean radiation dose of all exams across spectives gradually
the network before and after the intervention period.
improved protocols from both a
radiation reduction perspective as well as a diagnostic quality
perspective.
Major protocol changes

• Development of low dose protocols for stone search [10, 11].
The primary focus of these studies is the visualization of renal
calculi. Since calculi can be seen with lower doses and the other
organs in the abdomen are less important to delineate, a lower
dose specifically to answer this question can be employed.
• Development of low dose cancer screening lung CT.
The use of low dose chest CT for screening for lung cancers has
been well described in the literature as an effective screening tool
with a minimal radiation cost [12].
• Reduction of mAs for pulmonary nodule follow up.
Similarly, follow up of pulmonary nodules can be adequately followed up with lower doses [13].
• Reduction of kVp from 120 to 100 for CT brain.
While reducing radiation, this can also improve gray/white matter
differentiation [14].
• Reduction of kVp for CTA brain, chest, and abdomen/pelvis
studies from 120 to 100.
Decreasing tube kilovoltage for CT angiograms has the benefit of
increasing vascular signal intensity as the energy of the x-ray beam
approaches the k-edge of iodine [15].
• Z-axis reductions for chest/abdomen/pelvis protocols.
A review of all protocols to ensure we were including only necessary regions resulted in decreased radiation for various protocols.
• Implementation of “large patient” protocol for chest/
abdomen/pelvis.
The decision was made to accept a lower signal-to-noise images
for larger patients with BMI>30. The result is overall less dose
administered for a given patient compared to using the regular
protocols.
Implementation of model-based iterative reconstruction

The final major component in addressing radiation dose reduction
MARCH 2018
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was the implementation of new technology. We installed several new scanners that employed the use of newer reconstruction techniques. One important piece was the introduction of a
model-based iterative reconstruction in our newer CT scanners
(Iterative Model Reconstruction-Philips (Philips, Amsterdam, Netherlands)). This reconstruction technique results in higher signalto-noise images for a given amount of radiation dose compared
to conventional reconstruction techniques. This in turn allowed
us to reduce dose regardless of protocol while still maintaining
diagnostic quality. With the improved signal-to-noise afforded
by this reconstruction technique, dose was gradually lowered in
stepwise fashion, with images acquired at each lowered dose critically evaluated. This process was repeated until image quality was
judged to be compromised. In the end, evaluation of the scans by
the radiologists judged these new lower dose images to be at least
of equal diagnostic quality, and in some cases, of better quality. For
example, evaluation of nodules using the model-based iterative
reconstruction was actually improved even with the lower doses
due to the overall improved contrast resolution.
Dose Monitoring

To obtain real-time feedback on the effect of our interventions,
a comprehensive radiation tracking software is required which
allows for the management of the tremendous amount of data
gathered. Having a sophisticated dose tracking software is a necessity to properly monitor radiation doses. The software used in our
network is Radimetrics (Bayer Healthcare LLC., Whippany, New
Jersey). This software allows us to sort our radiation data into
various dashboards and cross reference different protocols, scanners, and hospitals. Previously the only data that we could obtain
was the specific radiation dose from a specific scan. No aggregate
radiation data in any of the above categories could be obtained
prior to the use of this software. The power of the software is that
it allows for the sorting and analyzing of data, which in turn allows
us to identify changes and make adjustments from the individual

Figure 2. Mean radiation dose of select common exams before and after the
intervention period.
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significant gains in radiation dose reduction simply by awareness
via critical review of radiation data that the software allowed, and
more importantly, the manipulation of protocols through the
committee. We attribute the continued improvements to installation of the technology at more sites as well as the ongoing efforts
of the RDOC. We view our work in radiation dose reduction as
well as improving scan quality not as a one-time project, but a
continuous process that can be constantly improved.
Conclusion

Figure 3. Mean radiation dose for all exams before and after the intervention period
grouped by individual scanner. N= number of exams performed by the corresponding scanner.

The optimization of CT radiation dose should be an ongoing part
of every radiology department’s quality improvement agenda. A
multifactorial approach that includes evidence-based examination protocols and employing new reconstruction techniques
can be effective in lowering radiation dose. In turn, the Radiation
Dose Optimization Committee brings the different stakeholders
together to optimize these efforts which can reduce radiation dose
without sacrificing image quality.
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Imaging Overuse

Tackling the overuse of imaging
for pulmonary embolism
By Simon Deblois and Carl Chartrand-Lefebvre

The number of imaging examinations carried out in Emergency
Departments in cases of suspected
pulmonary embolism (PE) is increasing steadily, without a corresponding
increase in the number of confirmed
diagnoses. These trends suggest an
unnecessary overuse of imaging.
This article summarizes the conclusions of a recently published paper
analyzing the possible approaches
that could be implemented to tackle
the issue of imaging overuse in PE.
The combined implementation
of Clinical Decision Support and
Performance Feedback Reports is
more effective than mainly educational or policy interventions in reducing such overuse of imaging for PE.
However, an approach including all
four types of interventions, together
with provider-led imaging stewardship,
may be even more efficient.
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Introduction

The use of imaging in the diagnostic work-up for
pulmonary embolism (PE) has risen markedly since
the introduction of computed tomography pulmonary angiography (CTPA) in the 1990s [1-3] A
significant increase in the probability of having a
diagnosis of pulmonary embolism in Emergency
Departments was observed from 2001 to 2010, likely
because of an increased access to CTPA [4]. A
study conducted in the emergency department of
an American teaching hospital from 2004 to 2009
has shown a significant increase in the use of CTPA
without a corresponding significant increase in
diagnostic yield (i.e. the number of positive exams/
number of exams ordered for PE) [5].

“... Overuse of imaging for PE can be
associated with the use of imaging
techniques (CTPA or ventilation/
perfusion,V/Q) when a patient is at low
risk of PE
as determined by a validated CDR...”

Overuse of health care refers to the use of a service
in the absence of a clear medical basis for its use,
when the risk of harms exceeds the likely benefits
or when the incremental costs do not provide
proportional benefits [6]. Clinical guidelines recommend using a validated clinical decision rule
(CDR) — for example, Wells, PERC, Charlotte or
Geneva — in combination with D-dimer testing to
estimate the probability of a patient being at risk
of acute pulmonary embolism [7-15]. Systematic
reviews have demonstrated that the choice of a
CDR and D-dimer test should depend on both
prevalence and characteristics of the clinical setting [16, 17].
Moreover, it has been demonstrated in two other
systematic reviews that the application of a validated CDR in combination with D-dimer can contribute to reducing inappropriate use of imaging for
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PE, although the heterogeneity of the study designs did
not allow the pooling of results [18, 19].

aimed at reducing the overuse of imaging for PE, Deblois et al. observed at baseline a volume of imaging
per 1000 admissions that varied from 2.6 to 26.5, and
Overuse of imaging for PE can be associated with a diagnostic yield that varied from 4.7 to 31% [19].
the use of imaging techniques (CTPA or ventilation/ Therefore, baseline values show important variation
perfusion,V/Q) when a patient is at low risk of PE from one implementation setting to the other.
(determined by a validated CDR) and in whom D-dimer The implementation of an electronic CDS was assotesting was not carried out or its result was negative ciated with a modest decrease in use, or the volume
[20].
of imaging following intervention, ranging between
8.3% and 25.4%. A rise in diagnostic yield between
In their recent systematic review including 17 studies, 3.4% and 4.4% was observed, as well as a rise in approDeblois et al. identified four main types of interven- priate ordering ranging from 18% to 19%. However,
tions intended to promote the use of CDRs and improve the impact on diagnostic yield was mixed, since a
the appropriateness of imaging use in the diagnos- significant result was observed in only three out of
tic workup of pulmonary
six studies. The combined
embolism.
of an elec“... The explanations most often given to explain implementation
tronic CDS with PFRs was
These are: electronic cliniassociated with a signifinon-adherence to CDS reommendations
cal decision support (CDS;
cant increase of 8.8% in
performance and feedback
appropriate ordering.
were the time needed to access and use the
reports (PFRs);
educaThe implementation of
application and a preference for intuitive
tional interventions and
educational and policy
finally the establisment and
interventions yielded mixed
judgement...”
application of policy direcresults. However, it is diftives [19]. Fifteen of these
ficult to compare results
studies were conducted in
and draw conclusions, since
the Emergency Department and eight assessed CDS there is much heterogeneity in study designs and interinterventions [19]. Thirteen studies were conducted in vention characteristics.
the United States, three in Australia and one in Spain.
The main type of CDS appraised was a software applica- Safety
tion embedded into the electronic health record of the There is only limited evidence on the safety of the
clinical setting.
various intervention approaches that were evaluated.
One experimental study whose design included a No adverse events related to possible complications
comparative control group evaluated an interven- or missed diagnoses were noted by Deblois et al. upon
tion combining CDS and Performance and Feed- appraisal of the 17 studies they reviewed [19]. Further
back Reports (PFR) [21]. PFRs are quarterly reports research is needed to confirm the safety of CDS and
sent electronically to emergency physicians, com- PFRs, as well as educational and policy interventions.
paring their individual statistics and performance
with those of an anonymous group of emergency Economic aspects, facilitators and barriers
physicians (use, yield, and adherence to clinical Evidence regarding the economic impact of the impleguidelines) [21]. Other studies evaluated educa- mentation of interventions aimed at reducing the overtional and policy interventions. In most studies, a use of pulmonary embolism, as well as facilitators and
“before-and-after” design was used, with retrospec- barriers, is limited. Among the studies assessed by Debtive data collection.
lois et al., only one dealt with economic aspects; Kline
et al. (2014) found a significant decrease in charges and
The main results generated by this systematic review estimated costs for medical care within 90 days of initial
are summarized below, along with other key results. The ED visit [23]. The same review included only one study
implications of the current evidence for the develop- assessing the reasons given by users for not adhering
ment of interventions aimed at reducing the overuse of to CDS recommendations ]24]. The explanations most
imaging for PE will then be discussed.
often given to explain non-adherence to CDS reommendations were the time needed to access and use the
Efficacy
application and a preference for intuitive judgement
The volume of imaging and diagnostic yield are two [24]. Further research is also needed to confirm the
indicators commonly used to appraise the efficacy of economic impact, facilitators and barriers associated
interventions aiming at reducing overuse [18,19,22]. with the implementation of CDS and PFRs, educational
In their systematic review pertaining to interventions and policy interventions.
MARCH 2018
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Implications for the development of interventions aimed at reducing the overuse of
imaging for PE

The evidence tends to demonstrate that interventions
based on validated clinical decision rules are an appropriate way to tackle the overuse of imaging for pulmonary embolism. In this respect, the combined implementation of a CDS and PFRs is more effective than
solely educational interventions and policies, though
the evidence is limited [19]. Comparative studies of
high quality would strengthen the evidence concerning
the relative efficacy, safety and economic impact of the
interventions appraised, especially when various types
are combined [19].
A combination of interventions that may include not
only CDS and PFRs but also well-designed educational
interventions and policies, may well be even more efficient than single interventions. Moreover, implementing
a well-thought out combination of interventions would
be coherent with the perception of some observers
who have stressed the need for increased provider-led
imaging stewardship to reduce inappropriate imaging
[25, 26]. Provider-led imaging stewardship involves the
participation of physician champions to lead changemanagement efforts and invest into the implementation of process interventions to curb inappropriate use,
making imaging specialists responsible for executing
interventions which satisfy appropriateness criteria
[25]. This approach also includes implementing interventions such as CDS to ensure systematic evaluation of
appropriateness at the time of ordering and encouraging dialogue between referring physicians and imaging
experts [25]. Moreover, it involves implementing performance and feedback interventions, informing referring physicians about their imaging use rates compared
to that of their peers, as well as educational interventions [25, 27, 28].
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Radiation dose reduction: Nuclear Medicine

Total-body PET/CT scanner provides fast, improved
imaging at and reduced radiation dose
The new total-body PET/CT scanRadiation exposure is reduced as well. the design of the first prototype total-body
ner could revolutionize our understand- Jones notes, “Whole-body PET scans could PET/CT scanner, called EXPLORER, and
ing and treatment of disease through be performed for a radiation dose roughly components are currently being fabricated
analysis of better imaging data from the equivalent to that received from a round- and tested. The CT scan is acquired as the
whole body. In a recent paper (Cherry trip transatlantic flight.”
patient moves into the PET scanner.
SR, et al. Total-Body PET: Maximizing
By covering the entire body at once,
Total-body PET/CT was initially conSensitivity to Create New Opportunities sensitivity is increased by a factor of ~40 ceived for clinical research, and it will be
for Clinical Research and Patient Care. J for total-body imaging, or a factor of ~4-5 a boon for researchers. For example, the
Nucl Med. 2018; 59(1): 3-12) scientists at for imaging a single organ such as the brain ability to determine the pharmacokinetics
the University of California, Davis (UC or heart. Significant improvements in tim- of new drugs in all the organs and tisDavis) CA, USA, outline the development ing resolution could lead to even further sues of the body at very low masses and
and benefits of this innovative diagnos- sensitivity gains.
radiation doses has the potential to acceltic tool and explain
erate the translation of new
how maximizing
therapeutic agents to cliniPET sensitivity will
cal practice.
advance
clinical
It has become clear,
research and patient
however, that the new scancare.
ner will also impact patient
Positron emission
diagnosis and care. “The
tomography (PET)
applications of nuclear medis widely considered
icine will expand considerthe most sensitive
ably across internal meditechnique available
cine at a rate not witnessed
for non-invasively Whole body PET (Left Panel) vs Total body PET (Right Panel) Image courtesy of Cherry SR et al. Total- to-date, and will become
studying physiol- body imaging: Transforming the role of positron emission tomography. Sci Transl Med. 2017; 9(381). more evenly distributed
ogy, metabolism and pii: eaaf6169.
across the age spectrum,”
molecular pathways
says Jones. “There will be a
in the living human being. However, there
The JNM article states,“Total-body PET considerable stimulus/investment to develop
have been drawbacks, including low sig- offers several opportunities to change the new imaging biomarkers especially within
nal-to-noise ratio (SNR) affecting image methodological approach to cancer detec- immunology and endocrinology.”
quality, long imaging times and concerns tion and staging, and this same methodolHe anticipates changes in nuclear medregarding radiation dose.
ogy could also be applied to other systemic icine departments as well, stating, “One
Total-body PET, which encompasses conditions, including inflammation (e.g. sar- total-body PET scanner could take on the
the entire body within the field of view and coidosis), vascular disease, sepsis and infec- work load of three-to-four conventional PET
allows imaging of all the tissues and organs tious disease. The increased sensitivity and scanners, and being able to receive imaging
of the body simultaneously, promises to be dynamic range of total-body PET will allow biomarkers from more distant distribution
imaging at high SNR at much later times centers [due to the scanner’s increased sena game changer.
“It will offer the ability to detect through- after tracer injection.”
sitivity, which gives biomarkers increased
out the whole body the location of focal
Jones adds, “The ability to study the shelf life], will minimize the need for costly
pathologies, including cancer, infection, and simultaneous interaction of specific molecu- in-house biomarker production.”
inflammation at considerably lower levels of lar/physiological processes between all the
Addressing the cost issue, Jones also
disease activity than is currently possible,” tissues/organs of the body—’systems biol- points out, “As the impact of high-sensiexplains Terry Jones, DSc, clinical profes- ogy’ of the human body in health and dis- tivity, total-body PET scanning becomes
sor of diagnostic radiology at UC Davis.
ease—is especially relevant for functional apparent, this will provide a major stimuHe points out, “It will also reduce the brain-body, and body-brain interactions lus to physicists, chemists, and engineers to
time taken to scan the whole body by at that occur in certain psychological, psychi- develop lower-cost detectors for total-body
least a factor of 10, leading to scan times atric, neurological, and inflammatory con- surveillance.”
that could be less than one minute. This, ditions.”
In short, Jones sees the development of
for example, will make it far easier to scan
This new technology is nearing clinical total-body PET/CT as “nuclear medicine
infant and pediatric subjects without anes- readiness. UC Davis, in collaboration with coming of age.”
thesia or sedation.”
United Imaging Healthcare, has completed https://tinyurl.com/Cherry-et-al-paper
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More accurate diagnoses
through improved MRI clinical
imaging
Santa Maria della Misericordia hospital in Rovigo, Italy
is a large central hub hospital within the Veneto region
of North East Italy. A public hospital covering the whole
spectrum of medical procedures, the clinic carries out
over 5,000 MRI scans each year for neurological, spinal, vascular, body and orthopaedic conditions, as well
as for accident and trauma victims.
To support this MRI work load, the hospital has opted
for Hitachi’s Oasis, 1.2 Tesla Open MRI Scanner

Dr Pietro Amista, Director of
Neuroradiology at the Santa Maria dell
Misericorida Hospital in Rovigo, Italy

Dr Pietro Amista, Director of Neuroradiology at the
Santa Maria dell Misericorida Hospital explains the reasons behind the
choice
In all modern hospitals, an MRI scanner is of course
vital for the accurate diagnosis of many medical conditions.
In the Rovigo Hospital, there were four key requirements
that our MRI had to fulfil

• Speed – to treat patients quickly, rapid imaging is
vital and the huge amounts of data that are generated
then need to be made available rapidly to doctors and
integrated with the patients’ other health data on a central IT system.
• Image quality – the most accurate diagnosis,
requires the highest quality images and scanners with
the very latest technology.

Medical Systems. This is the very latest in MRI technology and gives image quality comparable to traditional
1.5T tube MRI scanners and so provides high diagnostic
accuracy for our patients.
As well as high quality imaging, Oasis gives a wide
array of different imaging and post-processing tools
to ensure high diagnostic performance. These include
3D volumetric acquisition, which allows views at any
angle even after the scanning procedure has taken place.
This important feature can also allow surgeons to calculate the best trajectory for making incisions. The Oasis
has enabled us to provide a powerful reliable imaging

• Reliability – Reliably performing over 5,000 scans
per year requires a good maintenance programme to
ensure that the scanner is operational at all times.
• Open scanner design – traditional MRI scanners
confine patients in a narrow tube. This makes it difficult
for patients with claustrophobia, or for many children
who can find it frightening. An open MRI is more comfortable and enables scans of trauma victims, who are
often connected to drips or other life-saving equipment.
After much research and market evaluation, we selected
the Oasis 1.2 Tesla Open MRI scanner from Hitachi
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Thanks to the open design architecture, parents can be close to their
child during the scanning process, or a son or daughter can accompany an older parent, to help put them at ease during a scan. This
leads to a reduction in the need for re-scans, which saves valuable
time and expense.
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T2-, PD-, FLAIR and T1-weighted sequences. Additionally,
HOSS provides excellent fat saturation enabling T1-weighted
fat suppressed isotropic brain imaging with TIGRE. Qualitative and quantitative information provided by fast EPI-based
DWI with ADC Map calculation allows early assessment of
infarct, inflammation or tumor.
Spectroscopy and perfusion are available for full clinical
investigation of neurological patients. Spine examinations
supported by RADAR - flow and motion compensation technique, 3D isoFSE isotropic voxel scanning with multi-planar
and multi-angle reconstructions, ADAGE with improved
T2* contrast and diffusion-weighted DWI provide fast and
efficient diagnosis for any neurological demand.
Pediatrics
Oasis easily accommodates patients who are connected to other medical
equipment, such as a drip or a heart monitor,

system for the clinicans and the very best care for their
patients. For us, that is our priority.
Due to its unique architecture, Oasis easily accommodates
patients who are connected to other medical equipment,
such as a drip or a heart monitor, including patients who
may have suffered a recent trauma and arrived into the A &
E department providing a rapid diagnosis of their injury or
condition.

OASIS is the perfect fit for pediatric imaging needs. An open
and friendly gantry with specially designed coils help small
patients to feel comfortable and safe. RADAR technology,
available for all sequences, coils and scanning planes, supports motion free imaging and provides excellent image
quality. The whole range of non-contrast vascular imaging
with TOF, PC, VASC-ASL and VASC-FSE enable scanning
with no risk. Advanced state-of-the-art sequences and technologies together with the openness of child-friendly OASIS
make sedation-free MRI imaging a reality.
Thanks to the open design architecture, parents can be close
to their child during the scanning process, or a son or daughter can accompany an older parent, to help put them at ease
during a scan. This leads to a reduction in the need for rescans, which saves valuable time and expense.

The Oasis sets new standards for patient comfort and care.
It has a truly open design, with a wide and deep aperture,
allowing patients to have an unobstructed view of their surroundings. This is particularly important for claustrophobic
patients as they can now be scanned without the need for Orthopedic Imaging
sedation.
Unique OASIS features, like lateral movement of the wide
The open design also means that Oasis can accommodate patient table with isocenter positioning of the joints combined
patients of a larger size who canwith dedicated RAPID orthopedic
not fit into a conventional MRI.
coils with high SNR and uniform
“... image quality is comparable to traThe wide patient table can supsignal, provide outstanding quality
ditional 1.5T tube MRI scanners and
port over 300 kilos and can be
in musculoskeletal imaging. With
provides high diagnostic accuracy...”
lowered for patients with mobility
ADAGE high T2* contrast small
problems.
FOV, a variety of fat suppression
Furthermore the asymmetrical alignment of the table allows techniques, including Water Excitation combined with WE
optimal scanning position
RSSG and WE BASG sequences supplemented by STIR and
spectral fat saturation CHESS, provide a full and compreNeurology
hensive orthopedic evaluation while maintaining patient
With its unique open architecture OASIS can accommodate comfort. T2 Relax Map - novel technique for early osteoa complete range of neurology patients, even those who may porosis assessment is available as well. As metal implants
have had failed examinations in a closed bore scanner. All the are routinely imaged in musculoskeletal radiology, OASIS
latest Hitachi technologies such as the motion compensa- is equipped with primeFSE and primeFIR sequences which
tion technique RADAR are available for any sequence, coil reduce metal artifacts around prostheses and allows detailed
and plane.
imaging in close proximity to the implants. As OASIS is a
Fast imaging with RAPID parallel imaging and ZENITH patient-dedicated system, all orthopedic examinations can be
coils with their light and comfortable design, supports scan- performed with RADAR motion compensation and RAPID
ning every patient, every time. 3D IsoFSE isotropic imaging fast parallel imaging to facilitate examination of pediatric
with unlimited Multi Planar Reconstructions is available for patients and those with severe back pain.
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MRI
and adding novel non-contrast state-of-the-art techniques
like VASC-ASL and VASC-FSE for carotids, renal arteries,
portal vein and PVA studies. Contrast studies performed
with TPEAKS k-space filling for optimal bolus timing enable
high resolution imaging of arterial and venous anatomy with
FLUTE or their dynamics with TRAQ option. Multi-coil connections, automatic table movement and large field of view
imaging enable whole-body vascular examination. Hitachi’s
unique SIR Map non-gated technique allows non contrast
motion free qualitative carotids plaques assessment.
Women’s Health
OASIS provides all the features necessary for full and comprehensive
women’s health investigations.
Oncology

OASIS combines a true open design with advanced state-ofthe-art technologies to provide comfort to the patient and
confidence to the doctor. Fast EPI-based diffusion-weighted
sequences with automatic ADC Map calculation together with
the perfusion option support a fully comprehensive diagnosis
of a tumour’s anatomy, extension and vascularity. RADAR
reduces involuntary movement of the patient enabling diagnoses even in non-cooperative patients with limited contact. Preand post-contrast IsoFSE 3D volumetric isotropic voxel scans
with T2-, PD-, FLAIR- and T1-weighted imaging with MPRs
(multi-planar reconstructions) allow sub-millimeter imaging of tumour size and extension; an important requirement
for future therapy planning. DTI (Diffusion Tensor Imaging)
delivers information necessary for surgical treatment. Open
gantry design enables interventional procedures like MRIguided biopsies. In any body part TIGRE sequences provide
dynamic post-contrast 3D examination with the possibility to
reconstruct isotropic data with high resolution in every plane.
Whole body and whole spine capabilities with image stitching
allow metastatic spread evaluation in the open architecture of
the patient-centered OASIS system.

OASIS provides all the features necessary for full and comprehensive women’s health investigations. An open design
and wide table provide easy positioning and unbeatable comfort for the patient during breast examinations.
Advanced technology, supported by HOSS and Hitachi’s
unique H-sinc, allows homogeneous fat suppression for
dynamic post-contrast TIGRE protocols - the key to precise
diagnosis. A biopsy-compatible breast coil and open system
design facilitate interventional procedures inside the gantry.
Diffusion-weighted EPI-DWI with ADC Map calculation
together with the spectroscopy option are available for full
breast clinical investigation. Silicone-only and silicone-suppressed sequences allow detailed imaging of the implants in
cases of suspected rupture. RADAR motion-free technology
enhances breast studies by reducing breathing artifacts and
during pelvis studies by suppressing motion artifacts associated with both breathing and peristaltic movement showing
a clear image of the uterus and ovaries.

Body Imaging

OASIS’ open gantry and wide table can accommodate all
patients independent of their body size and weight. Specially designed coils provide imaging with diagnostic confidence even for obese patients. For each patient, RADAR
free-breathing technology can be used as an alternative
when a breath-hold study proves a challenge. HOSS provides homogenous fat suppression across the entire field of
view, needed for BASG CHESS and T1-fat suppressed TIGRE
sequence, for dynamic evaluation of the abdomen in every
plane. PrimeFSE sequence allows free parameter settings for
single shot breath-hold studies, and fast EPI-based DWI with
easy b-factor selection and ADC Map calculation completes
the comprehensive abdominal study available with OASIS.
Vascular Imaging

OASIS provides a full range of contrast and non-contrast
sequences for vascular examinations. Starting with wellknown non-contrast Time of Flight and Phase Contrast
sequences for intra-cranial and extra-cranial investigations
MARCH 2018
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A full range of colils is avalable

MEN’s Health

OASIS’ advanced technologies provide all the diagnostic
tools necessary for men’s health investigations. RADAR
reduces breathing, motion and peristaltic artifacts allowing
detailed imaging of prostate anatomy. HOSS and Hitachi’s
unique H-sinc fat suppression technique, support dynamic
post contrast TIGRE investigation. Diffusion-weighted EPIDWI, with freely selectable b-factor and ADC Map calculation, helps in precise tumor assessment. RAPID body coil
with parallel imaging capability and excellent signal output
enables small field-of-view imaging with high resolution.
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Orthopedics

Weight loss through exercise alone
does not protect knees
This article summarizes the results of
a study carried out to investigate MRIevaluation of biochemical degeneration of cartilage and morphologic joint
abnormalities over 96 months in overweight and obese subjects with stable
weight and weight loss and to assess
how these changes were affected by
different weight loss regimens. The
study was presented by Dr A Gersing
at the recent RSNA 2017 meeting
Obesity is a major risk factor for osteoarthritis, a
degenerative joint disease that affects more than a
third of adults over the age of 60, according to the
Centers for Disease Control and Prevention. The
knee joint is a common site of osteoarthritis, and in
many people the condition progresses until total knee
replacement becomes necessary.
“Once cartilage is lost in osteoarthritis, the disease cannot be reversed,” said the study’s lead author, Alexandra
Gersing, M.D., from the Department of Radiology and
Biomedical Imaging at the University of California, San
Francisco.
Since cartilage loss cannot be reversed, it is important
for people at risk of osteoarthritis or with early signs of
the disease to slow the degeneration of cartilage. Weight
loss has been shown to slow down cartilage degeneration
in overweight and obese individuals, but it was unclear if
the method used to lose weight made a difference.
Dr. Gersing and colleagues investigated cartilage

Figure 2. Knee joint of a patient without weight loss (A) showing severe
cartilage defects after 48 months, and intact knee joint of a patient with a
substantial amount of weight loss (B).
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Figure 1. Baseline and follow-up MRIs of the right knee of two obese women,
one who lost no weight (A, B), and one who lost weight (C, D).

degeneration and joint abnormalities over the course
of 96 months in overweight and obese individuals who
maintained stable weight and who lost weight via differing regimens.
The researchers studied 760 men and women with a
body mass index of greater than 25. The subjects were
from the Osteoarthritis Initiative, a nationwide research
study focused on the prevention and treatment of knee
osteoarthritis. The patients either had mild to moderate osteoarthritis or risk factors for the disease. Patients
were divided into a group of 380 patients who lost
weight, and a control group of 380 patients who lost no
weight. The weight-loss group was further categorised
by weight loss method: diet and exercise, diet alone and
exercise alone. The researchers used MRI to quantify
knee osteoarthritis at the beginning of the study, at 48
months and at 96 months.
Cartilage degeneration was significantly lower in the
weight loss group, compared to the control group over
the 96 months. However, this finding was only present
among the patients who lost weight through diet and
exercise or diet alone. Although patients who only exercised lost as much weight as patients who dieted alone or
dieted and exercised, weight loss through exercise alone
showed no significant difference in cartilage degeneration, compared to the group who lost no weight.
“These results add to the hypothesis that exercise alone as
a regimen to lose weight in overweight and obese adults
may not be as beneficial to the knee joint as weight loss
regimens involving diet,” Dr. Gersing said.
Co-authors on the study were Gabby B. Joseph, Ph.D.,
Benedikt J. Schwaiger, M.D., Charles E. McCulloch, Ph.D.,
Michael C. Nevitt, Ph.D., and Thomas M. Link, M.D.,
Ph.D.
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H e a lthcar e IT
The role of Health Information Technology in the
optimization of patient outcomes and data management
in modern healthcare organizations
By Levi Cheng & Adan Martin

T

he current hype regarding the development
in modern medicine of leading edge software
technologies such as Artificial Intelligence,
deep learning and “ Big Data”, gives the unfortunate
impression, that these are the only important software developments that are currently underway in
the healthcare field. It is true that more and more
papers devoted to AI and ancillary subjects are being
published in the research literature, to the extent that
now, for example, some radiologists are questioning
whether ultimately the development of such technologies threatens their very existence. Most radiologists
however recognise that overall, such developments
will be beneficial to them by taking care of the routine
cases, so freeing them up for more interesting cases.

d’être for these very systems in the first place.
The reality is that, for many well-known demographic reasons such as the ageing of the population,
the number of patients being seen in hospitals and
other healthcare institutions is constantly growing.
The quantity of patient-associated data is increasing exponentially. This is occurring just at the same
time as healthcare budgets are becoming ever more
tightened. The question is how best to meet these
inexorable trends and challenges.

It is precisely here where appropriate development
and application of modern healthcare software plays a
vital role. There is no point in having all these expensively acquired patient data if they cannot be easily and
rapidly retrieved when they are needed to be used for
However, although the current headlines may be maximum benefit. It’s not as though healthcare sysbeing exclusively devoted to the “in” subjects of AI, etc., tems are not already highly dependent on software sysin fact the most significant impact of modern health- tems — the recent ransomware attack which crippled
care information systems (HIS) is
many hospitals in the UK and other
likely to be found in the more basic,
European countries, shows just how
“... re-imbursement is moving
but just as important, applications of
important even routine software is
inexorably away from straightsoftware to the improved manage- forward “payment for procedures to the basic functioning of a hospiment, storage and rapid provision
tal. (The impact of the ransomware
carried out” towards payments
and appropriate supply of the clinical
attack does not in any way put in
based on patient outcomes...”
data necessary for the optimal mandoubt the value of the existence of
agement of the patient. In the comsoftware systems, but on the conplexity of modern healthcare systems it is sometimes trary simply reinforces the need for the use of basic
forgotten that patients are ultimately the basic raison simple data security and protection measures).
Thus, the key is to adapt the development of software so that the ultimate goal can be attained of
The Authors
improving the management of patient care through
Levi Cheng 1 & Adan Martin 2
the secure use and sharing of healthcare information
1. Levi Chang
and by making such information available as and
Head of Business Unit
when it is needed.
Imaging Solutions & Services
One example of the central role that software
Guerbet
can play in this context is to be found in Electronic
Levi.Cheng@guerbet-group.com
Medical Records (EMRs). These are systematized colPhone: +33(0)145 91 69 82
lections of electronically-stored patient health inforMobile: +33(0)6 32 68 56 89
mation in a digital format with the records being
2. Adan Martin
shared through network-connected, enterprise-wide
Head of Strategic New Business
information systems or other information networks
Imaging Solutions & Services
and exchanges. EHRs may include a range of data,
Guerbet
including demographics, medical history, medication
adan.martin@guerbet-group.com
and allergies, immunization status, laboratory test
Phone: +33 (0) 145 91 44 59
results (including pathology reports and histology
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images) and, radiology images,
vital signs, personal statistics like
age and weight, and accounting
and billing information.
In radiology alone, data such
as records of the exposure of each
patient to ionizing radiation are
increasingly becoming important, as is the
recording of
the details and
dosage of contrast
media
administered
to the patient.
The integration of software controlling contrast
injectors with
HIS or EMR
records facilitates this.

population and epidemiological
studies. Appropriate control of
access in such situations is therefore once again a vital component
of the software supporting EMRs.
However most EMRs are configured on an institution by institution basis so access from outside

(Figure 1). The trend for the allimportant factor of reimbursement
is moving inexorably away from
straightforward “payment for procedures carried out” towards payments based on patient outcomes.
The establishment and recording
of patient outcomes is thus a vital
task of modern healthcare
software.
Ho w e v e r,
even if the
factor
of
patient outcome
is
essential, on
its own it is
not sufficient,
Achieving an
albeit optimal patient
outcome in
an inefficient
They thus Increasingly, improving patient care and outcomes is being seen as the central priority of modern way or with
healthcare systems
sub-optimal
eliminate
usage
of
the need to
resources is
track
down
a patient’s previous paper medi- the institution is difficult, a situ- of course not desirable. Greater
cal record and assist in ensuring ation which over the last decade efficiencies for equivalent (or
data are accurate and legible. The or so has given rise to the con- even better) patient outcomes
amount of time spent by medi- cept of Electronic Health Records can be found in many areas.
cal assistants searching for earlier (EHRs) which have the objective of For example, the increasing use
medical notes— frequently fruit- compiling the patient history and of minimally invasive, imagelessly since the paper records are EMRs from different health orga- guided interventional therapy is
actually lost — is alarmingly large. nizations. (In Europe legislation on providing significant advantages
Of course, the nature of the clin- cross-border transfer of data can over classical open surgery in
ical and personal data being stored complicate things, not to mention many fields, particulary cardiac
surgery. Likewise in radiology
in EMRs means that rigorous data issues such as language)
the high capital cost of imaging
security and access control must be
implemented, especially in cloudAll this may appear as just basic equipment frequently means that
based storage systems.
common sense, but in the budget- replacing old systems with more
conscious world of modern health- efficient, but expensive, new
care, mere common sense based models has to be delayed. This
Importantly, the duration arguments are rarely enough to makes it all the more important
of storage and accessibility of justify implementation of new that the workflow and patient
many of the data typically stored healthcare software systems, par- scheduling for existing imaging
in EMRs are subject to regula- ticularly since the track record of modalities are optimized.
tory constraints. Traceability is the development of “big” healthWhether it be in optimizing
required. Healthcare authorities care IT programs in terms of meetgenerally require that medical data ing budgets and deadlines has, with workflow and resources utilisabe archived for a minimum of ten some rare exceptions, generally not tion, minimizing the risk of human
error, or ensuring optimal patient
years, but this can vary depending been glorious.
on the type of information.
More solid justifications than outcomes, dedicated and efficient
Although EMRs are individual common-sense
are
needed. software is vital.
Guerbet’s Imaging Solutions &
and personal in nature, collec- Increasingly, such drivers of softtively they also represent a valu- ware innovation are being based on Services unit has this as its top priable source of information for the assessment of patient outcome ority.
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Mini C-Arm with diversified imaging options,
upgraded storage and transport, and enhanced interface
Hologic
has
announced
the launch of the next generation in mini C-arm imaging,
the Fluoroscan InSight FD Mini
C-Arm. This is the latest product from Hologic to exemplify
the company’s commitment to
addressing the continuum of
skeletal health care.
The enhanced C-arm system
adds to Hologic’s existing portfolio of skeletal imaging solutions.
It offers a variety of improved features designed
to provide orthopedists, podiatrists and clinicians
with diversified imaging options, more flexible
storage and transport, and an enhanced interface.
The Fluoroscan InSight FD Mini C-arm provides high-resolution and low-dose rate modes,
which deliver the largest image size and highest
image resolution available, on an intuitive 24-inch
HD touchscreen. The low-dose rate mode allows
physicians to reduce dose rates by up to 50 percent compared to Auto Mode, while continuing to
deliver clinically equivalent images . The high-resolution mode enables clinicians to use full detector
resolution; the new system also offers MegaView
“Image in Review” mode, providing clinicians the
option to display and view 50 percent larger images.
In addition to these imaging upgrades, the system also features hardware updates. These include a
streamlined monitor arm with integrated keyboard
and reduced top casting that provide clinicians with

More than 35 algorithms
available on
content-rich AI
market-place

The advanced visualization
solution provider, TeraRecon, has
a distribution partnership with
EnvoyAI to sell and market the
EnvoyAI platform. This includes
the most content-rich artificial
intelligence marketplace, known
as the EnvoyAI Exchange, as
well as a refined suite of marketready AI-enablement technologies. These are aimed at fostering
broader access and clinical use of
medical imaging algorithms within
busy radiology practices. As a distributor, TeraRecon offers instant
access to the platform containing
80

increased range of motion and
positioning options in the operating room. The method for locking
the C-arm has also been simplified, reducing the total width of
the system in the locked position.
“This new system is a significant advance in our goal to push
the industry forward and provide
customers with the smartest available engineering that incorporates
functionally strong, user-friendly
and time-efficient features,” said Pete Valenti,
Hologic’s Division President, Breast and Skeletal
Health Solutions. “Our industry-leading innovation
has led to the improved capabilities of the Fluoroscan
InSight FD Mini C-Arm Imaging System, from new
imaging modes to modernized hardware updates.
These enhancements address major pain points and
offer solutions that increase workflow and productivity, ultimately leading to a better patient experience.”
Beyond updates to the system’s imaging options
and hardware, enhancements also have been made
to its interface. These features include a“pinch-tozoom feature”, “save notifications” that allow identification of saved images, a filter for saved images,
and an auto-save option to save all images acquired
during a session.
Hologic
Marlborough, MA, USA,
www.hologic.com

more than 35 algorithms and will
focus its initial sales efforts on
two FDA-cleared algorithms from
Imbio and icometrix, as well as one
cleared algorithm of its own:
• Imbio offers lung density
reporting for COPD analysis with

chest CT scans. The Imbio CT
Lung Density Analysis software
provides reproducible CT values
for pulmonary tissue, which is
essential for providing quantitative
support for diagnosis and follow
up examinations.
• icometrix offers icobrain, an
D I
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FDA-cleared brain MRI tool that
is intended for automatic labeling, visualization and volumetric quantification of segmentable
brain structures from a set of MR
images. The software is intended
to automate the current manual
process of identifying, labeling and
quantifying the volumes of segmentable brain structures identified on MR images.
• TeraRecon offers iNtuition
Time Density Analysis for CT,
which supports stroke triage
workflow by producing colorized
parametric maps of the brain from
time-resolved, thin-slice CT scans
of the head with contrast, including CBF, CBV, MTT, TTP, TOT and
RT map types.
MARCH 2018

The most immediate way to experience these AI algorithms, also known as ‘machines’, is to establish a free
account on the EnvoyAI website, at https://portal.envoyai.
com/. EnvoyAI supports AI image processing from the
cloud or utilizing an on-site implementation. TeraRecon
President and CEO, Jeff Sorenson, stated, “The automated
outputs from Imbio and icometrix elevate the standard of
care without creating additional work for radiologists. The
combined workflows achieved by TeraRecon and EnvoyAI
deliver these results in a fast, flexible, and extensible way
allowing our customers to easily introduce AI into their
medical imaging enterprise.”
TeraRecon.
Foster City, CA, USA
www.terarecon.com
EnvoyAI
www.envoyai.com

Enhancing imaging
for emergency/trauma care and oncology

Philips has unveiled the IQon Elite Spectral CT to
provide clinicians with increased diagnostic certainty
in every scan, with zero compromise. The IQon Elite
Spectral CT, a new configuration of the world’s first
spectral detector-based computed scanner, has a suite of
features that will enhance the clinical benefits of the IQon
platform to improve diagnostic confidence while enhancing the patient experience, and supporting the needs of
emergency/trauma and oncology care. “The IQon Elite
Spectral CT is the first detector-based spectral CT of its
kind to deliver more confident patient diagnoses in the
first scan, representing a revolution in CT performance,”
said Kees Wesdorp, Business Leader, Diagnostic Imaging,
Philips. “With the IQon Elite, Philips is elevating its already
high standard of patient care by providing health systems with a more sophisticated level of data and higher
throughput capability that is exceptional in the healthcare
industry.”
Representing an evolution of the original IQon
Spectral CT scanner, the IQon Elite advances the capa-

bilities of its predecessor through a series of key benefits
that support emergency/trauma department care and
demonstrate Philips’ commitment to oncology excellence.
This new configuration provides a number of enhanced
MARCH 2018
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features and benefits, including:
• Enhanced diagnostic certainty - the IQon Elite’s
faster reconstruction speeds and better visualization of
bone marrow pathology enhance diagnostic confidence
within emergency and trauma departments, providing
the opportunity to reduce the need for subsequent scans.
Its ability to estimate electron density provides enhanced
tissue characterization, enabling a new level of diagnostic
certainty for oncology clinicians and their patients.
• Increased patient volume - IQon Elite’s faster reconstruction speeds have been shown to enable up to 200
CT patients per day. This is an important benchmark
for healthcare facilities experiencing a high volume of
patients, especially in the emergency department where
CT can be a commonly used imaging modality.
• Enhanced clinical breadth – its new radiation therapy planning couch and bariatric table top allow larger
patients to be scanned with increased positioning controls, providing greater clinical breadth.
Philips
Eindhoven, The Netherlands
www.philips.com

An expanded approach to Enterprise Imaging

FUJIFILM’s evolving portfolio of medical informatics
and Enterprise Imaging innovations is being extended
by the introduction of artificial intelligence (AI) and
enhancement in the comany’s Synapse platform with
SYNCRO-DOSE, ultimate software for dose management.

Fujifilm’s AI development initiative harnesses the
power of AI to enhance its imaging and informatics
healthcare Synapse portfolio which includes Synapse
PACS, Synapse Cardiovascular and Synapse VNA among
other solutions. In an increasingly complex healthcare
environment with larger datasets and rising demand for
high quality care, AI has the potential to change the practice of medicine. The AI revolution is underway and with
its long history of innovation, Fujifilm is at the forefront
of development to refine this disruptive technology for
medical imaging and healthcare informatics.
Fujifilm’s Syncro-Dose is the company’s radiation dose
index monitoring system and is compliant with the EU
Directive 2013/59 / EURATOM. A comprehensive system
for monitoring and managing patient radiation exposure
across different imaging modalities, Syncrodose supports
the optimization of radiological procedures, acquisition
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Scan time halved for MR imaging of the knee
Siemens Healthineers have introduced an innovative MRI application that helps to shorten the time
it takes to perform comprehensive
diagnostic exams of the knee. At the
moment, a standard knee examination can take around 20 minutes.
With GOKnee3D, a high-resolution
diagnostic 3D knee exam can be
acquired in 10 minutes. The acquisition of high-resolution isotropic
3D images subsequently allows the
flexible evaluation of the images in
all possible planes including double
oblique and curved planar.
Increasing MRI efficiency in this
way is especially important because
knee examinations are the third most
common type of MRI examination,
accounting for 11 percent of all scans.
Cutting the scan time in half and so
reducing routine work for the radiology staff, represents a key contribution to boosting MRI productivity. It
also helps reduce patient wait times
and improve patient experience during the examinations.
The innovative volume acquisition is based on a Caipirinha Space
protocol, which enables higher scan
speeds and optimal image reconstruction with better signal quality
than in previous technologies. To
develop and clinically validate the
technique, Siemens Healthineers
partnered with Johns Hopkins
University in Baltimore, USA.
“GOKnee3D enables comprehensive

image quality and operational efficiency. The high-spatial resolution
isotropic data sets help to visualize
abnormalities with high accuracy,
enable reformations of virtually any
imaging plane, and the creation of
high-quality 3D rendered MR images,”
says Fritz “Working closely with our
valued partners, we were once again
able to demonstrate our innovation
leadership in the field of magnetic resonance imaging,” states Dr. Christoph
Zindel, Senior VP and Gen Manager
MRI at Siemens Healthineers. “With
GOKnee3D, we significantly accelerate MR imaging without compromisGOKnee3D offers a clinically validated, push-button,
ing on diagnostic quality and expand
high-resolution 3D exam of the knee in only ten
our portfolio with a further highly
minutes
automated and standardized application of high clinical relevance. We
evaluation of internal derangement not only increase efficiency, but help
to the knee,” confirms Jan Fritz, MD, improve patient care by opening up
MR technology to more patients, and
making the examinations much more
comfortable,” says Zindel.
“... knee examinations are the third
Supported by dedicated, high
most common type of MRI
channel knee coils, and automated
examination,
field-of-view adaptation based on
machine learning and artificial
accounting for 11 percent of all
intelligence, the scanner acquires
scans ...”
the volume data of the knee joint at
the touch of a button, thus reducing
routine work for the radiology staff.
of the Johns Hopkins University
School of Medicine. “The fully automated Caipirinha Space protocol pro- Siemens Healthineers
vides high-quality MR imaging in ten Erlangen, Germany
minutes and ensures consistency of www.healthcare.siemens.com

protocols, and clinical audits as well as providing a comprehensive patient dosimetric history. General and specific dashboards track key performance indicators (KPI)
to measure productivity, to achieve quality assurance and
to support quality of care.
Fujifilm Europe
Düsseldorf, Germany
www.fujifilm.eu

Complete mobile C-arm portfolio with reduced
radiation doses

Ziehm Imaging has reinforced its position in mobile
C-arm imaging with a complete CMOS portfolio extending from compact mini C-arms to powerful high-end
devices. These C-arms offer an enhanced CMOS imaging
chain from generator to detector that is tailored exactly
82
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to the needs of the surgeon. Based on the tried-and-tested
flat panel detector, the new CMOSline enables superior
image quality by showing significantly more detail. This
increased sensitivity enables surgeons to achieve better
resolution —especially in magnification modes – while
minimizing dose levels.
The new CMOSline, SmartDose concept now comes in a
further developed part of the enhanced CMOS imaging chain,
namely the use of beam filtration technology which optimizes
the X-ray spectrum and enables an significant reduction in
skin entrance dose for all CMOSline systems.
The Ziehm Vision RFD 3D CMOSline features cuttingedge CMOS technology, bundling 2D and 3D functionality for
greater intraoperative control, reducing the need for postoperative CT scans, and costly corrective surgeries.
This mobile C-arm is thus ideal for high-end orthopedic,
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Significantly reduced procedure times for breast biopsy
Hologics new Brevera breast biopsy system incorporating
the CorLumina imaging technology, is the world’s first and only
solution to combine tissue acquisition, real-time imaging, verification and advanced post-biopsy handling in one, integrated
system. The new system has just been granted the CE mark.
Until now, radiologists performing stereotactic breast
biopsy procedures were often required to leave the patient
under compression while they moved to another room to
image and verify tissue samples. This leads to lengthy pro-

Thus, overall, conventional stereotactic procedures
require eight steps whereas the Brevera system allows clinicians to perform biopsies in just three steps. The system combines tissue acquisition, imaging, verification, and
sample preparation giving the potential to save 10 minutes
average per patient.

“... Direct sample imaging gives information without
the need to leave the procedure room..”

cedure times and anxious, uncomfortable patients, and can
interrupt facility screening schedules. With the Brevera system, radiologists are able to obtain and image tissue samples
in the procedure room in just a few seconds, potentially saving up to 10 minutes per patient and cutting the procedure
time by up to 25 percent. This groundbreaking real-time
breast biopsy and verification system enhances workflow,
improves the patient experience and streamlines the entire
biopsy process from start to finish. The Brevera system does
this by combining multiple steps into one.

trauma and spinal interventions as well
as for highly specialized maxillofacial
and cochlear procedures. The CMOSline
offers the freedom to choose from a
range of 3D volume sizes to meet diverse
needs in clinical routine. In addition to
MARCH 2018

An intuitive user interface eases operation and
advanced sample handling simplifies post biopsy preparation, with a potential for further reducing overall procedure time.
The Brevera system’s 8-second acquisition and imaging
cycle gives more actionable information at the point of care
so physicians can make decisions with confidence - without
the need to ever leave the procedure room.
From the patient’s point of view, the fast, accurate and
streamlined procedures mean patients spend less time
under compression. Integrated pain-management administration and quiet remote firing can result in a more positive
biopsy experience for providers and patients.
When paired together, the Brevera biopsy system and
the Affirm® Prone system are designed to accelerate the
speed and efficiency of prone biopsy procedures to reduce
patients’ time under compression.
Hologic
Marlborough, MA, USA
www.hologic.com

the standard volume of 16 cm x 16 cm x
16 cm, the Ziehm Vision RFD 3D now
also provides two additional volume
sizes for specialized applications. A dedicated larger field of view with 19.8 cm x
19.6 cm x 18.0 cm covers larger anatomical regions and delivers more structure
for procedures such as pelvis surgery
with 5123 voxel. The higher number of
voxel in all volume sizes guarantees better resolution without increasing dose
levels from those used with the convenient 3203 voxel. Further, with an edge
length of 10 cm x 10 cm x 10 cm, the
mobile 3D C-arm provides a suitable
option for zoom-in or intraoperative
imaging in cochlear implantations.
Ziehm Imaging
Nüremberg, Germany
www.ziehm.com
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Comprehensive IT and imaging
portfolios

Agfa HealthCare’s complete direct
radiography (DR) portfolio offers
features and technologies that minimize exam preparation time, procedure time and the wait for images,
so enhancing user and patient satisfaction. The comprehensive range
includes mobile DR, the high-productivity ceiling-suspended DR 600
and the multi-purpose DR 800.
The mobile DR 100e features lightweight panels and a smaller footprint
that is ideal for space-limited environments like the ICU and pediatrics.
The DR 800 delivers general radiography, fluoroscopy and advanced
clinical applications, all in a single
investment. The DR 600 streamlines
83
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Premium 2D/4D cardiovascular ultrasound system
Premium cardiac and vascular
imaging reaches a new standard
with the introduction by Hitachi
of its new premium 2D/4D cardiovascular ultrasound system,
the LISENDO 880, featuring
HDAnalytics, a unique and accurate cardiovascular analysis package for confident cardiac hemodynamic assessments.
Since their inception, today’s
ultrasound systems have progressed to become essential medical devices for all levels of cardiovascular care. The LISENDO 880
is Hitachi’s new premium 2D/4D
diagnostic ultrasound solution
for cardiologists that redefines
the vision of cardiac ultrasound
by providing exceptional clinical
performance coupled with state-of-the-art features and analytics.
Hitachi released the world’s first diagnostic ultrasound system in 1960 and the world’s
first Color Doppler ultrasound system in 1983.
Continuing this history of innovation, in 2013
Hitachi introduced Vector Flow Mapping (VFM)
analysis using ultrasound. Thus, Hitachi stands
out as a company dedicated to providing unique
solutions to echocardiography’s clinical challenges.
The LISENDO 880 maintains Hitachi’s tradition of providing exceptionally innovative
ultrasound for cardiovascular care. Developed to
address the most important needs for cardiovascular imaging, the advanced architecture of the
LISENDO 880 offers state-of-the-art transducer

workflow, increases throughput and
enhances the experience of both patients
and caregivers. Agfa HealthCare also
continues to expand its DR Retrofit
portfolio, allowing imaging departments to smoothly upgrade their existing X-ray modalities to DR. New, highquality mammography Retrofit panels
extend the Direct Digital benefits to
mammography. All Agfa HealthCare
digital radiography solutions come
with MUSICA image processing,
which now processes both Genrad and
dynamic images. X-team technology
enables instant messaging and clinical dialogue, for greater collaboration
84

technology for 2D/4D imaging, a
high performance OLED display,
premium image optimization
parameters such as eFocusing and
Pure Symphonic Architecture to
capture the subtlest of changes
and produce the highest-quality
‘sound’.
Designed to provide maximum scanning comfort, along
with state-of-the-art technology
to help exams be completed more
easily, the new system’s flexible
positioning includes a four-point
articulating monitor arm with
adjustable panel height and supports comfortable operation. The
operation panel allows ergonomic
function adjustment as a part of
the intuitive user interface.
Additionally, LISENDO 880 is equipped with a
sophisticated automatic anatomy recognition and
cardiac function measurement package based on
Hitachi’s HemoDynamic Structural Intelligence
(HDSI). Smart cardiac measurements, using
learning data structured by Hitachi’s big data
and Artificial Intelligence (AI) technology significantly improve the examination efficiency and
create new value with Hitachi’s unique solutions.
With these features, LISENDO 880 moves cardiac evaluations to a new level and maintains
Hitachi’s tradition of providing exceptionally
innovative ultrasound for cardiovascular care.
Hitachi Medical Systems Europe
Zug, Switzerland
www.hitachi.com.

and consultation between radiologists,
technologists and radiographers.
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The company’s Enterprise
Imaging platform is purpose-built to
enable radiologists to practice consultative medicine securely from any
location, advancing both patient and
referring physician satisfaction. By
transitioning to Agfa HealthCare’s
Enterprise Imaging solution, customers across the globe are creating a
multispecialty patient imaging health
record, building a solid foundation
for radiology and multispecialty
imaging workflows.
Tools that can be integrated
include a dose management solution
and Business Intelligence.
MARCH 2018
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The dose management solution supports patient
radiation dose monitoring, analysis and improvement,
while business Intelligence provides tools to leverage
the wealth of clinical data in the platform, through
standard and customized reports and live dashboards.
Enterprise Imaging integrates the new European Society
of Radiology (ESR) iGuide clinical decision support
system with evidence-based referral guidelines for more
appropriate imaging and compliance with radiation
protection standards, into its ordering and scheduling portfolio. In this way, the platform helps optimize
patient care and quality of service by reducing unnecessary exams, diminishing care variation and supporting
clinician behavior change. The clinical decision support
and dose management solutions support compliance
with the 2018 Euratom guidelines.
To optimize clinical protocols by supporting radiology activities with task-based workflow optimization, the
Enterprise Imaging platform leverages an artificial intelligence software, CureMetrix cmTriage for the sorting
and prioritizing of worklists. Automated image analysis
and configurable workflows increase a radiologist’s reading speed, improves clinical productivity and reduces the
time to diagnose.
Agfa HealthCare
Mortsel, Belgium
www.agfahealthcare.com

Increasing the impact of molecular imaging in
clinical care

The Discovery Molecular imaging PET/CT system
from GE Healthcare was created to help clinicians diagnose and stage disease earlier and better guide treatment
strategies while enabling more compelling research with
more, novel, faster decaying tracers. Discovery MI is the
industry’s only PET/CT system that brings together the
sensitivity of digital detection with the most innovative reconstruction technology available: the combination of Time-of-Flight (TOF) and Q.Clear. The result is
outstanding resolution which allows physicians to see
smaller lesions while simultaneously reducing dose or
scan time by 50%.
A 3-ring, 15 cm axial field-of-view (FOV) option of
Discovery MI has now been introduced to deliver greater
access to digital technology. This 3-ring option is fully
upgradeable to the 4-ring, 20 cm FOV configuration after
installation in a facility. This makes Discovery MI a longterm investment that provides hospitals the flexibility
they require as patient and department needs change over
the years. The Discovery MI DR model is thus a versatile, digital-ready PET/CT system that provides reliable
images, low dose and accurate quantitation and allows
physicians to image clinically-challenging cases, including those requiring cardiac and brain imaging. Discovery
MI DR’s modular design allows customers to acquire the
system that fits their needs and allows for easy and costeffective upgrade options.
As for nuclear medicine, GE has already heavily
MARCH 2018
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invested in the manufacturing of Cadmium Zinc Telluride
(CZT) detectors. With CZT, each photon is directly converted into an electrical signal that accurately identifies
its location and energy. This reduces the signal loss and
noise inherent to conventional SPECT/CT technologies.
The result is a greater than 40% improvement in SPECT
contrast-to-noise ratio, a system spatial resolution down
to 2.8 mm and the choice of reducing acquisition time or
dose by up to 75% – capabilities that mean bone SPECT
and whole body bone exams can be carried out in less
than 4 minutes each.

Cadmum zinc telluride (CZT) detector technology is key to the performance of GE’s
Discovery NM/CT 670 CZT SPECT/CT system

GE has the only commercially available general-purpose SPECT/CT system powered by CZT technology –
the Discovery NM/CT 670 CZT. Engineered for improvements in lesion detection, image quality and patient comfort, this system renews the promise of nuclear medicine’s potential for true discovery. Combined with the
quantitative applications provided through Xeleris, these
improvements in detection technology can help in efforts
to diagnose and stage diseases earlier by allowing clinicians to detect smaller lesions and quantify them more
accurately.
In additon, these improvements may play a significant role in assessing and monitoring responses to
therapies. Furthermore, CZT’s inherent improvements
in energy resolution enables the opportunity to complete multiple scans in a single visit with the ability
to carry out dual or multi-isotope examinations. GE
Healthcare has also recently introduced Discovery 670
DR, a digital-ready SPECT/CT system that requires
only a simple two-day upgrade, within a facility, to
deliver CZT technology – and the investment protection healthcare systems demand. Both Discovery NM/
CT 670 CZT and Discovery 670 DR come with 16-slice
CT technology, offering additional improvements in
CT image quality with an overlap reconstruction which
enables 32 slices per rotation.
GE Healthcare
Chalfont St Giles, UK
www3.gehealthcare.com
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1.5T MRI delivers smart technology for quiet, fast and accurate exams
To address patients’ top MR imaging anxieties, Canon Medical has
introduced its newest MR system,
the Vantage Elan / Zen Edition 1.5T
to deliver comfortable, effortless and
efficient exams in healthcare facilities
of all sizes. The Zen Edition prioritizes
intelligent work¬flow and patient
comfort, providing clinical applications to help providers make accurate
diagnoses.

time (TI) calibration scan, allowing cardiac exams to be completed with fewer
breath holds and greater patient comfort.
• Expanded clinical capabilities:
Ultrashort Echo Time (UTE) captures
images in tissues that generally disappear too quickly for accurate MR imaging, enabling imaging of anatomy such
There is a 99% decibel reduction “dB” when the as the Musculoskeletal (MSK) system
mUTE (minimized acoustic noise utilizing UTE) or and lungs to help providers obtain more
mUTE 4D-MRA sequences are used.
information to diagnose and treat their
The new system features tools to
patients.
make exams fast and comfortable for patients, and enhance
• Improved workflow with automatic positioning:
workflow for clinicians. These include :
Automatic slice alignment for difficult procedures like car• Quiet exams for comfortable patients: Pianissimo Zen diac, neuro and spine exams with EasyTech, which standardprioritizes patient comfort, making scanning even more quiet izes workflow with automatic positioning while delivering
by reducing sound during acquisition by 99 percent.
consistent image quality.
“Toshiba Medical (now Canon) designed the Vantage Elan /
• Complete cardiac exams: Multi-echo T2 Mapping takes
cardiac workflow one step further. T2 maps with Toshiba Zen Edition as an economical, yet powerful solution for smaller
Medical’s (now Canon Medical’s) updated FFE2D mEcho healthcare providers so they can put patients at ease with
sequence can be used in quantification and analysis of myo- comfortable, quiet and safe MR exams,” said Dominic Smith,
senior director, CT, PET/CT, and MR Business Units, Canon
cardial iron overload.
• Enhanced cardiac capabilities: T1 mapping that uti- Medical Systems, Inc. “In addition to the patient-friendly fealizes MOdified Look-Locker Inversion recovery (MOLLI) tures, the system offers a complete suite of innovative clinical
sequence allows providers to acquire a more quantitative applications, advanced technology and an easy interface that
characterization of myocardial tissue within a single breath improves workflow and productivity.”
hold.
• Improved cardiac workflow: Phase Sensitive Inversion Canon Medical Systems Europe
Recovery (PSIR) in the heart provides improved contrast in Zoetermeer, The Netherlands
late-enhanced imaging and eliminates the need for inversion www.canon-europe.com

Mobile X-Ray system
with superior drivability
and functionality

Shimadzu has released the new
MobileDaRt Evolution MX8 version digital
mobile X-ray system. The system features
the company’s first telescoping support
column for more convenient drivability
and improved forward visibility, a large
completely flat monitor screen, a lockable
Flat Panel Detector (FPD) housing compartment, an extensive selection of options
and improved operability. The newly redesigned MobileDaRt Evolution MX8 version
has been developed to provide users with
multifaceted support based on Shimadzu’s
extensive technology and track record cultivated thus far. The most important features are::
The collapsible column which
ensures enhanced forward visibility and
enables even more convenient drivability.
The new design features an X-ray tube
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support column that can be extended
or retracted and a more compact system width. The shorter profile provided
by the collapsible column dramatically
improves forward visibility during travel
and the more compact size makes it
D I
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easier to use the system in narrow spaces
such as bedside.
Various functionalities and options help
to improve hospital round efficiency. The
MX8 features a new completely flat 19-inch
monitor that improves operability. The
maximum X-ray focal point height is also
increased by 15 mm, making it easier to
examine patients on higher beds. Selectable
FPD series enables flexible system configuration
The DR concept promoted by Shimadzu
enables hospitals to choose the company’s
digital radiography (DR) systems that are
matched to the existing DR systems within
the hospital. It also supports the variety of
FPD types already in use, so that mobile
X-ray systems can be used in an environment that is highly compatible with existing
operations.
Shiimadzu Europa GmbH
Duisburg, Germany
www.shimadzu-medical.eu
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• Customized e-mail alerts
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*ALARA (as low as reasonably achievable)
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