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he drive to bring more awareness
of the risks of exposure to ionizing radiation that patients and
healthcare professionals face in
the modern clinical world continues inexorably. Initiatives such as Eurosafe Imaging
(www.eurosafeimaging.org) are examples of
the endeavours being used to promote the
issue of radiation protection and to ensure
that quality and safety projects are constantly
publicized. The background to all this is of
course the fact that, (until very recently) there
has been a huge increase in the number of
medical imaging exams involving ionizing
radiation. Of the various types of imaging
modalities that involve radiation, it is CT
that is responsible for the lion’s share of the
total amount of ionizing radiation used in
medical imaging, with CT’s contribution of
ionizing radiation being out of all proportion
to the actual number of CT scans carried out.
Given this, it is understandable that considerable effort is being focused on the issue of
reducing the radiation dose involved in CT,
the challenge being to reduce dose without
affecting image quality and diagnostic reliability. The increasing adoption of low kVp
protocols and the development and use of
powerful iterative reconstruction algorithms
are in particular showing just how such challenges can be met. However, no matter how
promising such approaches are, the biggest
impact on dose reduction comes inevitably
from not carrying out the CT scan in the first
place. Here a delicate and difficult balance
has to be struck by deciding on a case-bycase basis whether the improved diagnostic
confidence provided by a CT scan justifies
the exposure. Such judgment can be particularly difficult in emergency departments
(ED) given the very nature of the cases in
EDs.
In common with most other departments
the use of CT has increased dramatically
over recent years, with some reports suggesting a three-fold increase in CT in the
ED over the last two decades. The nagging
doubt persists however as to whether the
patients really benefit. Some people suspect
that ED physicians, who, when faced with
ever-increasing demands to make clinical
decisions not just quickly but of course accurately, actually order too many CT exams. In
addition to radiation exposure, CT overuse in
the ED also brings with it increased cost and
opens up the whole issue of the management
of incidental findings. On the other hand,
CT can undeniably assist decision making,
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for example by eliminating the need for
exploratory surgery. It is clearly important
both for administrators and patients that ED
physicians order CT only when necessary,
However, as a group of researchers from
Mass Gen Hospital in Boston, USA point
out in their recent paper evaluating CT in
the ED (Pandharipande PV et al. CT in the
Emergency Department: A Real-Time Study
of Changes in Physician Decision Making.
Radiology. 2016 Mar;278:812) hard evidence
describing the current role of CT in the ED
is very sparse.
The most important indicator of the contributory role of CTin the ED is the extent
to which CT exams result in changes in
physician decision making. Several studies
of this criterion suggest that such changes
are relatively common. However up until
now prospective studies have been focused
on abdominal pain and have been limited to
single institutions. Conversely, survey studies of ED physicians revealed a common, if
unquantitated belief that CT was overused in
common CT scenarios.
To provide hard data to resolve such an
unclear situation, Pandharipande and colleagues carried out a prospective multi-center trial in which patients who were referred
for CT with abdominal pain, chest pain
and/or dyspnea, or headache were identified.
Physicians were surveyed before and after
CT to determine the leading diagnosis, diagnostic confidence, alternative “rule out” diagnosis and management decisions. Primary
measures of the study were the number of
patients had either changed diagnosis or had
significant changes in diagnostic confidence.
A total of 1280 patients and 245 physicians
were involved. The results clearly showed
that CT did indeed substantially influence
physicians’ decision making, with up to one
half of leading diagnoses being changed after
CT. In addition there was considerable diagnostic uncertainty prior to CT whereas after
CT diagnostic confidence was substantially
improved. What’s more it was found that
CT was very helpful in addressing rule-out
diagnoses.
Pandharipande and colleagues point out that
in view of their results, any calls for reduced
use of CT in the ED should be treated with
caution.
It is to be hoped that the findings of this US
study also reflect European practice.
3
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Annual CT Lung Screening
Might Not Be Needed for All
High-Risk Adults

World’s first patient-based
cardiac MRI study using 7T MRI

Although annual low-dose CT screening for lung cancer has been recommended for high-risk individuals, the
necessity of yearly low-dose CT in all eligible individuals
is uncertain. A recently published study (Patz EF, Greco E,
Gatsonis C, Pinsky, P, Kramer BS, & Aberle DR, Lung cancer
incidence and mortality in National Lung Screening Trial
participants who underwent low-dose CT prevalence screening: a retrospective cohort analysis of a randomised, multicentre, diagnostic screening trial Lancet Oncology Published
Online: 18 March 2016) examined rates of lung cancer in
National Lung Screening Trial (NLST) participants who
had a negative prevalence (initial) low-dose CT screen to
explore whether less frequent screening could be justified
in some lower-risk subpopulations.
The researchers studied 26,231 high-risk adults who
were assigned to receive three annual low-dose CT screens,
after which they were followed for 5 years. Initial screens
were negative for lung cancer in roughly three-fourths of
participants. When the subset with negative initial screens
was compared with the original cohort, the overall incidence of lung cancer was lower (372 vs. 661 per 100,000
person-years), as was overall lung cancer mortality (186 vs.
277 per 100,000). In particular, participants with negative
first screens had only one third the cancer incidence at the
second screen, relative to the incidence at the first screen
for all participants (0.34% vs.
The findings of the study thus showed that participants
with a negative low-dose CT prevalence screen had a lower
incidence of lung cancer and lung cancer-specific mortality than did all participants who underwent a prevalence
screen. Because overly frequent screening has associated
harms, increasing the interval between screens in participants with a negative low-dose CT prevalence screen
might be warranted. The authors question the necessity
of continuous annual low-dose CT screens for all eligible
high-risk individuals.
http://tinyurl.com/Patz-et-al-paper
MAY/JUNE 2016
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In a world-first, researchers from the CharitéUniversitätsmedizin Berlin and the Max Delbrück Center
for Molecular Medicine (MDC) in Berlin have performed cardiac MRI imaging using a 7T MRI scanner in
a patient-based study. 7T MRI imaging allows high resolution images of the beating heart, and has the capability
to provide valuable information of the myocardial tissue
structures. Results of the study, which has just been published (Prothmann M, et al. (2016) High Spatial Resolution
Cardiovascular Magnetic Resonance at 7.0 Tesla in Patients
with Hypertrophic Cardiomyopathy — First Experiences:
Lesson Learned from 7.0 Tesla. PLoS ONE 11(2): e0148066.
doi:10.1371/journal.pone.0148066), show that the technology indeed allows the visualizing of very subtle changes of
the myocardial tissue structure in patients with abnormal
thickening of the heart muscle.

7.0T MRI is feasible in patients with Hypertrophic Cardiomyopathy and allows the
identification of subtle morphological details in regions of extended hypertrophy and
fibrosis (above images from a patient with myocardial crypts). These structures were
not detectable by MRI with field strengths normally used in routine clinical examinations, i.e. 1.5T and 3.0 T.

Cardiovascular magnetic resonance imaging (CMR) is
developing into a key technology in the diagnosis of myocardial disorders. The method is constantly evolving, and
is becoming capable of visualizing both healthy and diseased tissue in increasingly minute detail, even in a heart
with normal function. It gives new insights in the heart
muscle and assessment of myocardial damage, including
in patients with hypertrophic cardiomyopathy (HCM), the
genetically determined abnormal thickening of the heart
muscle. In clinical practice, cardiac imaging is performed
using 1.5T and 3T MRI scanners. 7T MRI scanners, which
constitute a further refinement of the technology have the
potential to offer significantly improved resolution. Most
of these new scanners remain to be certified for routine

E U R O P E

5

IMAGING NEWS
clinical use, meaning that their use
is limited to research applications.
There are currently only five centers
in the world capable of visualizing
the beating heart using the 7T MRI
technology. As Prof. Jeanette SchulzMenger, specialist in CMR and Head
of the Experimental and Clinical
Research Center’s (ECRC) Cardiac
Outpatient Department explained, the
aim of the recent study was to evaluate
the potential of 7T MRI scanning in
patients with hypertrophic cardiomyopathy, and test whether the technology is capable of visualizing even the
smallest morphological changes, The
researchers succeeded in detecting
‘myocardial crypts’ -- minute clefts or
fissures which have so far been impossible to visualize in clinical practice in
this location.
The researchers concluded that
the use of 7T MRI gives new information in patients with hypertrophic
cardiomyopathy. “In seven out of 13
patients, we were able to adequately
visualize minute depressions in the
myocardial tissue of the left ventricle,” says the study’s first author, Dr.
M Prothmann. “The technology’s high
spatial resolution constitutes a massive leap forwards in terms of imaging
quality. It allows the precise visualization of structural changes within
areas of extensive thickening,” says Dr.
Prothmann. “ High-resolution imaging
may allow us to make more informed
diagnoses when faced with a case of
heart failure or other types of heart
disease”.
The authors conclude that CMR at
7.0T is feasible in patients with HCM
and allows the detection of subtle
morphological details in regions of
extended hypertrophy and late gadolinium enhancement.
http://tinyurl.com/Prothmann-et-alpaper

Combined imaging
modalities may change
cancer management
PET/CT and whole-body MRI
detect extraskeletal disease that
may change the management
of high-risk breast and prostate
6

cancer patients, according to a recent
study (Minamimoto R et al. A.
Prospective Comparison of 99mTcMDP Scintigraphy, Combined 18FNaF and 18F-FDG PET/CT, and
Whole-Body MRI in Patients with
Breast and Prostate Cancer. J Nucl
Med. 2015; 56:1 862-8. doi: 10.2967/
jnumed.115.162610) In addition, the
combined administration of 18F NaF
and 18F FDG in a single PET/CT scan
showed significantly higher sensitivity and accuracy than alternative
methods for the detection of skeletal
lesions.
Prostate cancer and breast cancer
are among the most prevalent forms
of cancer in the Western world,
For prostate cancer, about 220,800
new cases were predicted for 2015
in the United States alone, as well
as 27,540 deaths. For breast cancer,
about 231,840 new cases were predicted for 2015, as well as 40,240
deaths. Dr. AH Iagaru, corresponding author of the latest study from
Stanford University, explained,
“Using results from previous studies, this project attempted to identify
the most appropriate approach for
identifying lesions in selected breast
and prostate cancer patients who are
at high risk of developing metastatic
disease”.The study compared results
of the combined use of 18F NaF/-FDG
PET/CT in patients with breast or
prostate cancers with those obtained
using Tc-99m Methyl diphosphonate
(MDP) bone scintigraphy (BS) and
whole-body MRI (WB MRI). Thirty
patients (15 women with breast cancer and 15 men with prostate cancer)
referred for standard of care BS were
prospectively enrolled in the study.
NaF/FDG PET/CT and WBMRI
were performed following BS. This
preliminary study found that NaF/
FDG PET/CT is significantly more
accurate in detecting skeletal lesions
than WBMRI and Tc-99m MDP
scintigraphy. In addition, NaF/FDG
PET/CT and WBMRI detected extraskeletal disease that may change the
way treatment is managed for these
patients.
Iagaru points out, “The combined administration of NaF/FDG
in a single PET/CT scan provides
D I
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appropriate staging of high-risk
patients with prostate (higher than
stage II or PSA higher than 10) or
breast (higher than stage III) cancers,
but WBMRI may be beneficial, particularly for brain and liver metastases detection.” He adds, “While
bone scintigraphy will continue to
be used as the initial tool for skeletal
metastases detection due to low cost
and high performance, evaluation
of patients with negative/equivocal
bone scans and high clinical suspicion for metastases will be done
using combined modalities that may
simplify the diagnostic algorithm for
referring physicians and patients.”

Iagaru considers molecular
imaging and nuclear medicine
techniques to be at the forefront
of advancing patient care. Looking
ahead, he notes, “More work
remains to be done, and our group
is now exploring the use of combined NaF/FDG injections with
state of the art PET/MRI technology for significant decreases in
radiation exposure and improved
diagnostic performance in accurately evaluating extent of disease
in cancer patients.”
http://tinyurl.com/Minamimoto-etal-paper
MAY/JUNE 2016
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Ultra-low dose CT scans successfully
detect fractures

CT scans are one of the most frequently-used imaging
modalities in medicine, but public health concerns persist
about radiation exposure from the scans — especially when
given to children and young adults. Now, researchers at
NYU Langone Medical Center, NY, USA report in a study
presented at the recent American Academy of Orthopedic
Surgeons (AAOS) that they successfully performed CT scans

This is an ultra-low dose radiation CT scan of a fracture of the tibial plateau (left)
compared to a conventional dose CT scan. view more

for joint fractures with only one-fourteenth the amount of
normal CT radiation — without compromising image quality or a surgeon’s ability to effectively diagnose an injury.
Specifically, the researchers reduced the average amount of
radiation from 0.43 msV to 0.03 msV, that is down to the
average dose given in a routine chest x-ray. Equally important, the researchers were able to accurately identify the
presence of typical fractures 98 percent of the time. “We
have taken a frequently used and necessary imaging test
and made it safer,” says lead study author Dr. S R Konda,
assistant professor of orthopedic surgery at NYU Langone.
“Providing patients with a CT scan with 14-times lower
radiation could have significant implications from a public
health and safety standpoint.”
In orthopedic trauma, CT scans help diagnose injuries
around a joint, particularly if the fracture involves the joint’s
surface. The scans also help clinicians assess joint displacement and aid in surgical planning to put the joint back in
position. While a good initial screening tool, a straightforward
X-ray does not provide the same level of detail.
Dr. Konda’s surgical team worked with radiologists from
NYU Langone to reduce the amount of CT radiation while
maintaining image quality and together, they developed
a protocol called REDUCTION (Reduced Effective Dose
Using Computed Tomography In Orthopedic Injury).
Between August 2014 and March 2015, 50 patients showing
clinical symptoms of joint fractures received ultra-low dose
radiation CT scans. Images from these ultra-low dose CT
scans were compared to a sample of age-matched, similar
fracture injuries where patients were evaluated with a standard CT scan.
The results were impressive: researchers achieved 98 percent
sensitivity and 89 percent specificity with the ultra-low dose CT
scans. Equally important, these findings were comparable to the
conventional CT-scans (98 percent sensitivity and 85 percent
specificity with occult fractures removed). Image quality was
8

D I

rated moderate to near perfect by the orthopedic surgeons.
The researchers plan to continue to follow-up patients
who underwent the ultra-low dose CT scans to ensure patient
outcomes haven’t changed before expanding the protocol to
other departments.
http://tinyurl.com/Konda-AAOS-paper

PET/CT Imaging of HER2 receptor
improves treatment of breast cancer

In breast cancer patients, knowledge of the HER2
(human epidermal growth factor receptor type 2) status
is crucial to predict whether an individual will respond
to HER2-targeted therapy. Such therapy, e.g. Genentech’s
Herceptin (trastuzumab) has greatly benefitted breast
cancer patients over the last decade and is regarded as
the beginning of a new era of personalized medicine. The
current diagnosis of elevated HER2 expression in metastatic cancer is based on examination of tissue samples
obtained by surgery or needle biopsies from the liver,
bones and other organs. A new study reports that a PET/
CT-based imaging method for defining appropriateness
of breast cancer treatment is as accurate as the current
standard-of-care and could reduce the need for invasive
tissue sampling.
The results of a recent study carried out by a group of
Swedish researchers from Uppsala University and from
the Swedish-based company Affibody have just been
published (Sörensen J et al Measuring HER2-Receptor
Expression In Metastatic Breast Cancer Using [(68)Ga]
ABY-025 Affibody PET/CT.Theranostics. 2016; 6(2): 26271). Affibody has developed a HER2 binding molecule

Uptake images of [68Ga]ABY-025 with low (LD) and high administered peptide
dose (HD) at 1, 2 and 4 hours after injection in patient 2. All images are normalized
to the same scale of SUV 10. A rainbow color scale is used, red color: SUV>10.
Normal soft tissue uptake was higher with LD. Note the gradually higher contrast of
metastases in liver and bone (arrows), due to both disappearance of normal liver
uptake and tumor uptake accumulation.

(ABY-025) which can be labelled with 68Ga (gallium) and
used as a PET tracer. The aim of the recent study was to
use this approach to develop and evaluate a simpler and
non-invasive technique, based on whole-body PET/CT
imaging for determining HER2 status, and to compare
the results of image analysis with the current, invasive,
measurements in the same patients. The study included
16 women undergoing treatment of metastatic breast
cancer. Twelve of the patients had been diagnosed with
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a HER2-positive primary tumor and
four were HER2-negative. All patients
were scanned using combined PET/
CT and the novel HER2-binding molecule, ABY-025 Affibody, labeled with
the short-lived radioactive isotope
gallium-68.
The results showed that the amount
of HER2-expression in the metastases was accurately measured with the
new method. In addition, the amount
of HER2-expression in the metastases
was frequently found to be different
from that of the primary tumor, leading to a change in therapy in several
patients.
“The new method might substitute
invasive tissue sampling in the near
future. Our study resulted in two patients
starting therapy and one patient ending therapy with HER2-targeting drugs”
said Jens Sörensen, PET-researcher and
adjunct professor at the Institution of
Surgical Sciences, Uppsala University.
The research group now plans a larger
study with more participating hospitals
to confirm the results with the ultimate
intention of making the new method
more widely available to patients.
http://tinyurl.com/Sorensen-et-al-paper

MRI technique offers
faster diagnosis of multiple sclerosis

T2-weighted MR imaging techniques have been successfully tested
by researchers at The University of
Nottingham in the UK to look for
evidence of multiple sclerosis in
the brain (Mistry N et al Imaging
central veins in brain lesions with
3-T T2*-weighted magnetic resonance imaging differentiates multiple sclerosis from microangiopathic
brain lesions. Mult Scler 2015. pii:
1352458515616700)
Multiple sclerosis (MS) is a neurological condition which affects around
an estimated 10 in 100 000 people of
the European population. MS is notoriously difficult to diagnose as it has many
symptoms but not all sufferers experience all of them and the disease can
progress at different rates. MRI scans
have been used as a diagnostic tool to

MAY/JUNE 2016

detect white matter lesions in the brain
but these are not always an indicator of
the disease.
White matter lesions are frequently
detected using brain magnetic resonance
imaging (MRI) performed for various
indications. Most of these lesions are
microangiopathic, but demyelination,
including multiple sclerosis (MS), is also
an important cause; conventional MRI
cannot always distinguish between these
pathologies.
Now the research team at Nottingham
has found a way to use standard MRI
systems typically in routine clinical
use to distinguish between MS lesions
and other brain white spots which are
found in MS. The team used a clinical
MRI scanner of the type all neuroscience centres have available to carry out
T2-weighted imaging process which is
able to reveal lesions in the brain’s white
matter that are centred on a vein — a
known indicator of MS.
Leading the work, Dr Nikos
Evangelou, said: “We already knew
that large research MRI scanners
could detect the proportion of lesions
with a vein in the brain’s white matter, but in practice these scanners are
not clinically available. So we wanted
to find out whether a single brain
scan in a typical NHS hospital scanner could also be effective in distinguishing between patients known to
have MS and patients known to have
non-MS brain lesions. We are excited
to reveal that our results show that
clinical application of this technique
could supplement existing diagnostic
methods for MS.”
A total of 40 patients were recruited
from the neurology outpatients’
department of Nottingham University
Hospitals NHS Trust. Initially a test
cohort of 10 patients with MS and 10
patients with non-MS white brain matter
lesions were scanned. Anonymized scans
were analyzed by observers blinded to
the clinical data and simple diagnostic
rules were devised. The se same rules
were then applied to a validation cohort
of 20 patients (13 with MS and 7 with
other lesions) by a blinded observer.
Within the test cohort, all patients
with MS had central veins in more than
45 per cent of brain lesions, while the
D I

E U R O P E

rest had central veins visible in less than
45 per cent of lesions. By applying the
same diagnostic rules to the second
cohort, all the remaining patients were
correctly categorized into MS or nonMS, by the blinded observer taking less
than two minutes per scan.
The new study is significant because
currently out of patients with suspected
MS referred to MS treatment centres,
fewer than 50 per cent are found to actually have the disease, showing how challenging making a sure diagnosis of MS
can be in a significant minority of cases
can be challenging.
The Nottingham University team
has now started a new study examining patients where there is real uncertainty about the diagnosis with the aim
of extending their study so that more
patients can participate in this important research. If the extended studies confirm the current findings, the
method of diagnosing MS will probably be quicker and more reliable.
http://tinyurl.com/Mistry-et-al-paper

Ultrasound screening
for fetal microcephaly
following Zika virus
exposure

The Society for Maternal-Fetal
Medicine has just released a statement
on the use of ultrasound screening for
fetal microcephaly following Zika virus
exposure.
Microcephaly is a condition in
which the size of the head is smaller
than expected for age. This condition in fetuses and infants has been
associated with the recent outbreak
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of Zika virus. Due to this association, the Centers for Disease Control
and Prevention, American Congress
of Obstetricians and Gynecologists
and the Society for Maternal-Fetal
Medicine have suggested ultrasound
evaluation to measure the baby’s head
in pregnant women who have been
infected or potentially exposed.
Diagnosis of microcephaly by ultrasound is not always straightforward
and can be complex.
The Society for Maternal-Fetal
Medicine provided recommendations
on how to interpret the findings, including when to perform follow up ultrasound, as well as a table of values at each
week of pregnancy that would define
the lower limit of normal. The goal is to
provide the tools to health care providers to counsel women who may have
been exposed to the Zika virus. The
Society for Maternal-Fetal will continue
to assist clinicians in tackling this new
health threat.
More information on the Society of
Maternal-Fetal Medicine’s recommendations and the Zika virus can be found at:
www.smfm.org/education/zika

USA and Israel’s Ariel University analyzed published studies detailing the
known and proposed mechanisms of
retained gadolinium toxicity. According
to lead author Moshe Rogosnitzky,
“Although gadolinium is bound to chelating agents designed to flush out the
rare metal following an MRI, it has been
found to deposit in the brain, bone, and
other organs.” Rogosnitzky said that this
finding contradicts the long-standing
belief that patients with normal kidney
function are not at risk for gadolinium
accretion. In 2007, the U.S. Food and
Drug Administration (FDA) ordered a
black box warning for gadolinium-based
contrast agents following the discovery
that patients with kidney disease were
developing nephrogenic systemic fibrosis
(NSF) due to the inability to clear gadolinium from their bodies. In July 2015,
the FDA announced it was evaluating
the risk of brain-deposits in patients who
undergo repeated exposure to gadolinium-based contrast agents. “At the time,
FDA claimed that available information
did not identify any adverse health effects.
In the face of the information contained
in our study, we believe this position is no
longer tenable,” said Rogosnitzky.
Study author and toxicologist Dr.
Stacy Branch underscored the urgent

need for the FDA to take action.
“Given the ever-growing toxicological and gadolinium tissue retention
data, it is vital that the FDA promptly
leads efforts, including retrospective
and prospective clinical studies, to
better define the connection between
GBCA-exposure and adverse health
events,” she said. “This is needed
to guide the choice of preventive
methods, achieve accurate diagnoses, implement effective treatment
approaches, and spark research for
the design of safer contrast agents
and imaging protocols.”
Rogosnitzky, who heads the Center
for Drug Repurposing at Ariel University,
called upon the scientific community to
quickly develop treatments for gadolinium overload. “Our literature review did
not reveal a single suitable drug to swiftly
remove gadolinium from the body,” he
said. “In one study, the authors estimated
it might take up to 156 years to remove a
patient’s stored gadolinium using a particular drug.” Rogosnitzky believes that a
good first step is to study existing chelator drugs used for other metal toxicities
in order to assess their possible utility in
gadolinium accumulation.
The published article sounds the
alarm about the gap in scientific

Review paper on
Gadolinium deposits in
brain; authors call for
urgent action

A just-published article (Rogosnitzky
M & Branch S. Gadolinium-based contrast
agent toxicity: a review of known and proposed mechanisms. Biometals. 2016 Apr
6.) raises serious questions about the
safety of the gadolinium-based contrast
agents that are used in about 30 percent
of MRI scans. In their literature review,
the two researchers from the MedInsight
Research Institute in Baltimore, MD,
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Axial T1-weighted MR image pairs comparing a control group patient (A,B) and the first (C,D) and last (E,F) exams
performed in a contrast group patient.
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knowledge about treatment for gadolinium toxicity. “With the ominous discovery that gadolinium is retained in
healthy patients, there is a critical shortage of scientific information regarding
how to assess gadolinium toxicity, and
perhaps most importantly, how to treat
it,” Rogosnitzky said.
http://tinyurl.com/RogosnizkyBranch-paper

Study shows
electroanatomical
mapping just as
effective as fluoroscopy
for catheterization

A recently published paper
(Gautam S, Jain R & Miller J. Fluoroless
Radiofrequency Ablation of Typical
Cavotricuspid Isthmus-dependent
Atrial Flutter is a Safe and Practical
Procedure The Journal of Innovations
in Cardiac Rhythm Management.
DOI: 10.19102/icrm.2015.061203)
shows that electroanatomic mapping
techniques are just as effective as
fluoroscopy in catheterization procedures. “Radiofrequency ablation is
the procedure that uses a catheter to
administer heat from radio waves to a
very small area of the heart to disrupt
abnormal signals that cause rhythm
problems,” said Dr Sandeep Gautam
of the Division of Cardiovascular
Medicine at the Missouri University
School of Medicine and lead author
of the study. “Fluoroscopy imaging
allows us to pinpoint the treatment
area to perform ablation. However, by
using fluoroscopy imaging, patients

are exposed to radiation with the
actual amount depending on the procedure. The primary aim of our study
was to demonstrate that electroanatomical mapping may be used instead
of fluoroscopy thus eliminating radiation exposure.”
Electroanatomical mapping (EAM)
is a guidance system that creates realtime 3-D maps of the heart without
using X-ray technology. Typical EAM
systems use low-level magnetic field (5
x 10-6 to 5 x 10-5 Tesla) delivered from
three separate coils in a locator pad
beneath the patient. The magnetic field
strength from each coil is detected by a
location sensor embedded proximal to
the tip of a specialized mapping catheter. The strength of each coil’s magnetic field measured by the location
sensor is inversely proportional to the
distance between the sensor and coil.
Hence, by integrating each coil’s field
strength and converting this measurement into a distance, the location sensor can be triangulated in space
For the retrospective study, outcomes of traditional fluoroscopyguided ablation procedures were
compared to those derived using
the newer mapping system. The two
patient groups also were matched for
baseline demographics such as age,
gender and medical histories.
“We compared the outcomes of an
equal number of procedures using
both imaging methods,” Gautam said.
“For comparison data, we looked at
the amount of time it took to place the
guidance catheter, the amount of time
it took to begin ablation, the duration
of ablation and the total length of each
procedure.”

Fluoroless placement of ablation catheter in coronary sinus.
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The results showed that electroanatomical mapping provided effective
imaging equal to fluoroscopy. In addition, there was no statistical difference
in any of the comparison times.
“This study builds on previous
research to show that there is an
alternative to using fluoroscopy during ablation procedures,” Gautam
said. “Electroanatomical mapping has
evolved to a point that it is comparable to fluoroscopy, yet doesn’t have
the risks associated with radiation
exposure.”
Although many electrophysiologists continue to use fluoroscopy for
ablation procedures due to concerns
about procedural duration and efficacy,
Gautam feels that change is just around
the corner.
http://tinyurl.com/Gautam-et-al-paper

Poor understandability
of notifications sent
to women regarding
breast density

As a result of U.S. legislation
intended to assist women in making
personalized decisions about further
action that they may take n connection with the risk of breast cancer, in
24 states of the United States there is
a legal requirement that women with
dense breasts should be notified
of their breast density status. In a
recent study (Kressin NR, Gunn CM,
Battaglia TA. Content, Readability,
and Understandability of Dense
Breast Notifications by State. JAMA.
2016 Apr 26;315(16):1786) a group
of researchers from Boston, MA,
USA examined the content, readability, and understandability of
dense breast notifications sent to
women following screening mammography.
Thus, together with the results
of their screening mammograms,
women in 24 U.S. states also
receive notifications of the density of their breasts. Dense breasts
can mask cancer on mammography (the so-called masking bias),
and are an independent cancer
risk factor, but there is, as yet, no
hard evidence to indicate whether
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“Such problems may create uncertainty for women attempting to make
personalized decisions about supplemental screening and may exacerbate
disparities in breast cancer screening related to low health literacy,” the
authors write.
“Efforts should focus on enhancing
the understandability of DBNs so that
all women are clearly and accurately
informed about their density status, its
effect on their breast cancer risk, and the
relative harms and benefits of supplemental screening.”
http://tinyurl.com/Kressin-et-al-paper

or what supplemental screening is
appropriate. Rather, risk stratification is proposed to determine who
may benefit from supplemental
screening (e.g., MRI for women at
high risk). The text of the dense
breast notifications (DBNs) documents may affect women’s ability to understand their message
so the researchers analyzed the
characteristics of the DBNs used
in the states where they are mandatory. The researchers found
wide variation from state to state
in the content of the DBN. All
DBNs mentioned masking bias, 74
percent mentioned the association
with increased cancer risk, and 65
percent mentioned supplemental
screening as an option, advising
women to consult their physician.
Of 15 DBNs requiring mention of
supplemental screening, six (40
percent) inform women that they
might benefit from such screening;
four mention specific modalities.
In most of the states the readability
of the text in the DBN is at the high
school level or above. This exceeds the
generally recommended readability
level [grades 7-8]. About 20 percent of
the population of the U.S. reads below
a grade 5 level. In only three states
was the readability level of the DBN
at grade 8 level or below. In addition
some of the highest readability levels
occurred in states with the lowest literacy levels. All DBNs scored poorly
on understandability.
MAY/JUNE 2016

Lung ultrasound
safe substitute for
chest X-ray for
pneumonia in children

Lung ultrasound has been shown
to be highly effective and safe for
diagnosing pneumonia in children
and could be a potential substitute for chest X-ray, according to a
recent study published by a group
of researchers form Mount Sinai
Hospital, NYC, NY, USA (Jones
BP, Tay ET, Elikashvili I, Sanders
JE, Paul AZ, Nelson BP, Spina LA,
Tsung JW.Feasibility and Safety of
Substituting Lung Ultrasound for Chest
X-ray When Diagnosing Pneumonia
in Children: A Randomized Controlled
Trial. Chest. 2016 Feb 25. pii: S00123692(16)01263-0)
Pneumonia is the leading cause of
death in children worldwide, according to the World Health Organization
(WHO). Symptoms include fever,
cough, and rapid breathing. Chest
X-ray is considered the test of choice
for diagnosing pneumonia in children, but the WHO estimates that
three-quarters of the world’s population does not have access to radiography.
The investigators conducted a
randomized controlled trial in the
pediatric Emergency Department
at Mount Sinai Hospital, comparing
lung ultrasound to chest X-ray in
191 children from birth to 21 years
of age. The patients were randomly
assigned into an investigational arm
(received a lung ultrasound and if
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the physician needed additional verification, a chest X-ray) and a control
arm (received a chest X-ray followed
by a lung ultrasound). Researchers
found a 38.8 percent reduction in
chest X-rays in the investigational
arm compared to no reduction in the
control arm, with no missed pneumonia cases and no increase in any other
adverse events.
The research team was led by
Dr J Tsung, of the Department of
Emergency Medicine and Department
of Pediatrics at the Icahn School of
Medicine at Mount Sinai, who said
“Ultrasound is portable, cost-saving
and safer for children than an X-ray
because it does not expose them to
radiation. Our study could have a
profound impact in the developing
world where access to radiography
is limited.”
Furthermore, the reduction in
chest X-rays in the investigational
arm resulted in an overall cost savings of $9,200, and the length of
stay in the Emergency Department

was decreased on average by 26
minutes.
“In the era of precision medicine,
lung ultrasound may also be an ideal
imaging option in children who are at
higher risk for radiation-induced cancers or have received multiple radiographic or CT imaging studies,” says
Dr. Tsung.
As more and more handheld ultrasound machines come to market, the
results of the study suggest that lung
ultrasound has the potential to become
the preferred choice for the diagnosis
of pneumonia in children. Further
research is however needed to investigate the impact of lung ultrasound on
antibiotic use and stewardship.
http://tinyurl.com/Jones-et-al-paper
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Br east Cancer
By Amanda Dibden & Prof. Stephen W. Duffy

Screen detection of DCIS
and subsequent incidence of
invasive cancer
This article presents an overview
of our recent study in which we
estimated the association between
the detection of Ductal Carcinoma
in Situ (DCIS) at screening and
subsequent invasive interval cancers. Our findings suggest that
for every three cases of screendetected DCIS there was one
fewer invasive interval cancer in
the following three years.
Breast cancer is one of the most commonly diagnosed cancers. In the UK, 53,352 women were
diagnosed with breast cancer in 2013, accounting
for 31% of all female cancer registrations in the
country [1]. Breast cancer is also the second most
common cause of cancer death in women, behind
lung cancer, accounting for 15% of all female cancer
deaths. Since the mid-1980s, female breast cancer
deaths have fallen by 40% due to a combination of
factors including improvements in treatment and
the introduction of population based screening.
In the UK, population mammography screening
was introduced in 1988 following the results of
randomized controlled trials. The NHS Breast
Screening Programme (NHSBSP) initially began
inviting all women aged 50-64 to be screened using
mammography every 3 years. The age range was
extended in 2001 by inviting all women aged 50-70.
The benefit of inviting women aged 47-49 and
71-73 is currently being evaluated. In screening
year 2013/14, 2,399,319 women aged 50-70 were
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invited to attend mammography screening in England, of whom 1,730,963 (72.1%) attended. This
led to the diagnosis of 14,821 cancers, a rate of 8.4
cancers detected per 1,000 women screened [2].
Recently, there has been a highly publicized debate
as to whether the harms of routine mammography
screening, particularly overdiagnosis, outweigh the
benefits in terms of reduction in mortality from
breast cancer [3-5]. The purpose of screening is to
detect breast cancer at an early stage when there is a
better chance of successful treatment. However, the
introduction of routine screening has been followed
by an increase in incidence of Ductal Carcinoma in
Situ (DCIS). Prior to the introduction of screening,
DCIS was rare but the introduction of screening
has led to a large increase in the incidence of DCIS,
with approximately 20% of all screen-detected cancers diagnosed as DCIS [6] and the rate of screendetected DCIS approximately 2.0 per 1,000 women
screened.
DCIS may progress to invasive cancer

While there are several factors known to be associated with the aggressive potential of DCIS [7], it
is currently not possible to identify which DCIS
tumors will not progress to invasive disease and
therefore do not require treatment. In the UK, the
current guidelines for treating DCIS recommend
simple mastectomy or complete local excision with
radiotherapy [6], which may have a considerable
physical and psychological impact on individuals.
Narod et al. reported a relatively small clinical benefit of radiotherapy in addition to surgery in an
observational study [8]. However, in a randomized
controlled trial, Cuzick et al. found a substantial
reduction in subsequent breast events with radiotherapy in addition to complete local excision [9].
The major question which needs to be addressed
is the extent to which diagnosis and treatment of
DCIS could prevent the occurrence of invasive cancer in the future.
Some argue that the detection and treatment of
DCIS constitutes overdiagnosis and overtreatment,
whereas others believe that DCIS is a precursor to the
development of invasive breast cancer and should
therefore be treated when detected. Overdiagnosis
is the detection of cancer, through screening, that
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would not have become clinically
detectable in a woman’s life time, in
the absence of screening. Duffy et
al. used data from two randomized
trials of mammographic screening
to establish the timing and magnitude of any excess incidence of
invasive disease and DCIS. They
found that the excess of DCIS in
the study groups was almost entirely
balanced by a corresponding deficit
in invasive disease, and estimated
overdiagnosis to be around 1% of all
cases in screened populations [10].
Following the evidence from these
studies, our recent study sought
to estimate the effect of screendetected DCIS on rates of subsequent interval cancers in the
context of a national screening
programme [11]. Interval cancers occur symptomatically and
are defined in the UK programme
as breast cancers diagnosed during the 36 month interval between
scheduled screening episodes after
a normal screening result [12].
These can be cancers which were
missed by screening, cancers which
became screen detectable after the
screen and then became symptomatic, and cancers not detectable by
mammography [13].
Study Results

The study included aggregated
screening data for over 5.2 million women screened between 1st
April 2003 and 31st March 2007
across 84 screening units in the UK,
along with individual level data on
interval cancers diagnosed in the
subsequent three years following
screening [11]. During this period,
8,385 DCIS cancers were detected
by screening along with 29,014
invasive cancers. Subsequently,
a total of 15,214 invasive interval
cancers were diagnosed in women
who had received a negative result
at their last screen within the previous 3 years. The average rate of
DCIS detected at screening was 1.5
per 1,000 women screened with a
corresponding rate of subsequent
MAY/JUNE 2016

invasive interval cancers of 2.9 per
1,000 women screened.
We found a significant negative
association between the incidence
of screen-detected DCIS and the
incidence of subsequent invasive
interval cancers (p=0.002). In those
screening units with DCIS screen
detection rates of <1/1000, the subsequent invasive interval cancer
rate was 3.15 per thousand. In those
with DCIS screen detection rates
of >2/1000, the invasive interval
cancer rate was 2.78 per thousand.
The results suggest that a reduction
of one invasive interval cancer is
observed for every three DCIS cancers detected.
Previous results from randomized
controlled trials suggest that the
effect of diagnosing and treating
DCIS on longer term invasive cancer incidence is likely to be larger
[10].
Conclusion

To our knowledge, ours is the first
study to investigate the relationship between screen-detected DCIS
and the occurrence of subsequent
invasive interval cancers in the context of routine population screening. Whilst our findings do not give
definitive proof of the progressive
potential or otherwise of individual
DCIS cases, the results are another
piece in the jigsaw puzzle of DCIS,
and add to the evidence that the
detection and treatment of DCIS
is worthwhile in the prevention of
future invasive disease.
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Body Composition analysis
By Dr EL Thomas & Prof JD Bell

Advances in Body Composition
Analysis for Large Scale Studies:
defining the European adult
Precise measurements of body
composition, including body fat,
muscle and liver, are essential
for our understanding of conditions associated with obesity
and organ degeneration. Recent
advances in magnetic resonance imaging (MRI) acquisition
as well as novel image analysis
systems are revolutionising our
ability to undertake large scale
human studies.
Introduction

Today humanity faces unprecedented health challenges. The rise in obesity and associated disorders,
including type II diabetes, cardiovascular disease
and some forms of cancer, are eroding many public
services and healthcare systems across the world.
In Europe alone over 371 million individuals are
overweight or obese, and the prevalence of diabetes has reached a staggering 60 million individuals.
It is estimated that the overall cost of obesityrelated issues could run into trillions of euros in
the next decade. Similarly, an increase in the ageing
population and the high prevalence of age-related
conditions, including dementia and sarcopenia, are
putting further strain on public services [1]. Understanding the causes and consequences of obesity
and the impact of ageing, and how to tackle them,
has therefore become a priority for health agencies
across the continent.
The main cause for the rapid increase in obesity
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BMI and beyond
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Since its inception, BMI has served us relatively well
as an indirect, yet flawed, method to determine an
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across the globe is the pernicious obesogenic environment that we have created for ourselves, with
our sedentary lifestyle and increased over-reliance
on high-calorie food. In the case of ageing, old-age
sarcopenia is closely related to quality of life and
“healthspan”. The mechanisms that underpin these
conditions are not fully understood, but in the last
decade it has become clear that it is not only the
absolute levels of body adiposity, but its relative
distribution that is crucial for increasing the risk of
developing many of the conditions associated with
obesity [2]. For example, although it has been known
for some time that coronary heart disease and type II
diabetes are associated with total adiposity, a number of lifestyle interventions have demonstrated
that significant improvements in metabolic profile
can be obtained in the absence of changes in body
weight, body-mass-index (BMI) or general estimates
of total body fat. These improvements appear to be
related to fat-depot specific changes, particularly
those associated with intra-abdominal adipose tissue
(also known as “visceral” fat) and ectopic fat depots
(liver and pancreatic fat). These fat depots have been
identified as independent risk factors for disease,
whereas subcutaneous adipose tissue appears to be
relatively benign.
Interestingly, recent studies have indicated the existence of a subpopulation of subjects who are “metabolically obese” despite their normal BMI, while others have identified “metabolically healthy obese” subjects in cohorts with elevated BMI (>30) [3]. We have
also demonstrated that individuals with the same
BMI and/or waist circumference can differ dramatically in their distribution of adipose tissue and liver
fat and have estimated that amongst the UK population with BMI of <25 kg/m2, over 15% have a disproportionate amount of visceral fat. This derangement
is even more pronounced when levels of liver fat are
included, where over 40% of the adult population
present clinically abnormal levels. Moreover, genetic
studies also support the existence of both “metabolic
obesity” and “favourable adiposity” phenotypes [4].
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Figure 1. Body Fat Phenotyping. Abdominal MRI from UK Bio Bank (UKBB) participants with identical BMI, but significantly different levels of intraabdominal (“visceral) fat (red). Subcutaneous abdominal fat is shown in blue. Images were acquired with DIXON-based acquisition techniques and
analysed using the AMRA Profiler method [See ref. 7 for more details].
Image reproduced courtesy of AMRA (Advanced MR Analytics AB); Prof JD Bell; UKBB.

individual’s body composition. This simple tool, requiring access to some very basic equipment (tape-measure
and weighing scales), is readily available to most people
and is easy to implement and understand. With its simple
cut-off values, arising from large population surveys and
underpinned by considerable clinical data, members of
the public and health professionals can utilise this technique to estimate relative body adiposity, health status,
disease risks and the potential role of both genetic and
environmental factors. However, despite its value in large

“... The final stumbling block for large
scale implementation, namely the
slow and very time-consumung process of image analysis ... has recently
been overcome...”
scale studies, it has become clear that there are major
shortcomings with this technique, including its inability
to measure body fat distribution, differentiate between
muscle mass and adiposity or even take into account gender and ethnic differences [5]. This can be best illustrated
MAY/JUNE 2016
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when comparing subjects with identical BMI but known
differences in body composition as observed between a
body-builder and an obese subject. In order to overcome
some of these issues and with a view to improve the association between anthropometric measurements and risk
factors, several alternative and complementary measurements were introduced into clinical practice, including
assessment of waist-circumference (WC), waist-to-hip
ratio (WHR) and waist-to-height ratio (WHtR). Although
these measurements have had significant clinical impact
they do not altogether resolve the issue of at risk subjects
with “normal” anthropometric values, nor does it help to
underpin the mechanism associated with healthy metabolic profile and increased adiposity. This appears to be
mainly due to the fact that these indirect methods could
not accurately determine levels of visceral and ectopic fat.
Presently this can only be achieved by the use of direct
imaging techniques [6].
Imaging Methodology and Body Adiposity

The advent of imaging technologies for the direct assessment of body fat and muscle distribution and content
has revolutionised body composition studies. CT and
magnetic resonance imaging (MRI) quickly became the
techniques of choice for research scientists and clinicians, with MRI becoming the gold-standard due to
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well as muscle mass and organ size
and status [Figure 2]. It will also
permit us new insights into a more
accurate definition of “health” and
monitoring progression from health
to disease. Finally, as the number of
subjects receiving MRI scans across
Europe increases, with several panEuropean consortia already in place,
scientists will be in a unique position to create a full definition of
the European Adult, in terms of
body fat and muscle content and
distribution.

Figure 2. Liver Phenotyping. Liver images from participants in the UK Bio Bank (UKBB). Note the differences
in percentage liver fat (PDFF), iron content (Fe) and inflammation/fibrosis (LIF). Images were acquired and
analysed using the LiverMultiScan methodology [See ref. 8 for more details].
Image reproduced courtesy of: Perspectum–Oxford; Prof JD Bell; UKBB.

In conclusion, the use of highly-standardised volumetric MRI protocols
and novel image analysis methodology will dramatically increase accuracy and provide greatly improved
power for scientific, anthropological
and clinical research.
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its
non-invasive/non-radiation
nature. However, these techniques
were themselves not without issues,
including availability and relatively
high cost. This limited many studies to rather small cohorts (< 100
subjects). Attempts were initially
made to cut down cost by reducing
scanning time e.g. scanning of the
abdominal area only or even the use
of single-abdominal-slice to estimate visceral and ectopic fat. These
approaches were again not sufficient
to completely overcome variability
between individuals. More recently
acquisition techniques have greatly
improved, allowing whole-body
scans, as well as determining liver
and pancreas fat content and inflammatory/fibrotic status, in <10 minutes. The final stumbling block for
large scale implementation, namely
the slow and very time-consuming process of image analysis that
requires extensive manual intervention from specialised personnel,
has recently been overcome. The
introduction of, for example, AMRA
Profiler [7] and LiverMultiScan [8]
has greatly enhanced our ability to
phenotype almost any living individual. This has resulted in highly
18

innovative and practical systems to
mine large scale imaging resources
such as the UK-Biobank (UKBB)
and the German National Cohort
(GNC). The future is likely to see
imaging analysis taken a step further
with the development of novel tools,
which will translate measurements
of body composition into a clearer
picture of an individual’s overall
health and metabolic risk.
Big Data and the Future

Biobanks present a unique opportunity to investigate a very large,
free-living population, (>100,000
men and women) with exceptionally
rich phenotypic data. This allows
researchers to determine genetic
and lifestyle factors influencing not
just content, but also distribution of
both fat and muscle. Biobanks also
address a major limitation of most
studies carried out to date – the
lack of large-scale data on the most
bio-medically-relevant measures of
adiposity and muscle mass, including particular location [Figure 1].
Moreover, the biobanks resources
will allow researchers to define normative values for different body fat
depots, content and distribution, as
D I
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Executive Interview
A “pure-play” viewing company
focused solely on medical image
viewing and post-processing
A leader in advanced visualization and
enterprise medical image viewing solutions, TeraRecon announced in the fall of
last year the appointment of Jeff Sorenson
as President, with a mission to transform
the company for the next phases of growth
and development. Now that he has several
months of experience under his belt as
President, we wanted to find out more about
Jeff’s thoughts on TeraRecon and his vision
for the future development of the company.

Q

S ince last fall you have been
President of TeraRecon, but
prior to that you had a long
track record with TeraRecon
in other positions. Can you
tell us more about your previous roles in the company?
I’ve spent most of my 10-plus
years with the company in customer-facing leadership roles,
with sales, marketing, and business development having consistent engagement on the product
side of the business to define our
technology roadmap and product-positioning strategies.

Q

 ow that you have President
N
responsibilities, do you see
things differently?
More than ever, I am focused on
product innovation and people.
Today, customers buy into a company as much as they buy into its
products. Customers don’t have
time to work on theoretical projects. Instead, they are looking
for new solutions that can finally
address some of their most pressing issues. It’s such an amazing
time for medical imaging because

20

of the potential to apply new
technologies and deliver impressive radiology interpretation
workflow everywhere it is needed.
We can now increase automation,
improve efficiency and connect
radiologists to their referring
physicians and patients in more
seamless ways.
Ours is a complex and rapidly
evolving field that is in need of
new, more complete yet simpler
solutions. More than a question
of what to do, it is a question of
how best to do it. I believe companies willing to think differently
and invest heavily in people and
product development will accumulate market share rapidly over
the next five years. Customers
are moving away from comparing technical specifications and
are looking instead for new solutions and new companies with
strong solution sales skills. Many
of the largest and most established companies in our industry are finding themselves unable
to compete effectively anymore.
For TeraRecon, it is the innovative customer projects that keep
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Now President of TeraRecon, Jeff Sorenson
has a long track record with the Foster City,
CA, USA - based company.
Over a period of more than ten years with
TeraRecon, Jeff has held several executive
positions, all in customer-facing functions.
our wheels turning. Customers
challenge us and this brings us
back to the drawing board again
and again, ensuring that we continue to innovate ahead of the
market. From this collaborative
effort, our powerful, simple solutions emerge, and there is a strong
team standing behind them from
the outset.

Q

 ow do you rate TeraRecon’s
H
technological strengths and
weaknesses? What gives the
company an edge?
It’s not so much an “edge” we have,
it’s more that there’s really no one
out there like us. TeraRecon is
uniquely positioned as an independent medical image viewing company that is not a PACS
focused company, nor a VNA,
HIE or RIS company. We are a
“pure-play” viewing company
with technology that does more
things in more places and works
with most everything our customers currently use. Because of this,
our customers trust us to partner with them. Gone are the days
when one monolithic PACS was
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always replaced with yet another.
Customers are looking for a new
path forward.
But if you want to talk in terms of
edges ours is that we have created
a new genre of product. What a
VNA is to enterprise image storage,
TeraRecon is to enterprise medical
image viewing. We work across the
entire enterprise, not just in radiology, and not just for advanced visualization. Our system can be used
as a simple but effective enterprise
viewer inside the patient’s electronic
health record and simultaneously
used for dual monitor diagnostic
interpretations, even with advanced
3D. This is a unique range of capability in many respects. This is what
I mean by a pure-play viewing company, because medical image viewing and post-processing is our sole
focus. It is what makes us a powerful strategic vendor partner. We
are not threatened by existing PACS
in the environment. Instead, we
want to make them all work well,
fill their workflow gaps and augment these systems with powerful
advanced features and a simple but
effective universal viewer. Where
it goes from there is up to each
customer, depending on their longterm goals.
If we have a weakness, it is that we
typically offer end-to-end solutions.
That means our offerings are better suited to those customers who
have an enterprise imaging strategy
and those who seek assistance to
develop one. Unfortunately, it often
happens that we see customers who
take on a supposedly free product without knowing exactly how
it fits. Too much time and money
is spent on disparate viewing solutions and loosely architected image
storage upgrades. The good news
for TeraRecon is that there is now a
global trend toward more strategic
decision-making. We are seeing IT
departments, imaging departments
and hospital CXO’s coming together
and planning more cohesively.
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Q

 ou market your products
Y
worldwide. Any particular geographical areas with special
growth potential?
Europe is emerging as a very exciting and innovative market for us.
Health information is generally
more organized in Europe than in
other parts of the world and this
helps the image-enablement adoption curve. France, for example, is
particularly advanced when it comes
to the application of our Overlay
PACS workflows. It is a competitive market, but France is also an
early adopter of enterprise imaging
technology. We see a convergence
of cloud network providers, teleradiology service providers, and also
some really interesting shared service models between the private and

“... What a VNA is to
enterprise image storage,
TeraRecon is to enterprise
medical image viewing...”
public sector radiology operations.
Further, the UK is now entering its
second round of IT investments in
healthcare and this lets us propose
new solutions that were not considered just a few years ago. We also
see big opportunities in Germany
where we have a strong customer
base of advanced visualization users,
eager to experience new workflows
and efficiencies.

Q

S ome people talk about escaping from behind the current
walls of radiology and traditional PACS systems. How do
radiologists and/or your customers and prospects react
to this?
We believe that medical imaging
should be more portable and more
accessible. We hear consistently that
the number one objective of many
healthcare CIOs is to consolidate
and eliminate their disparate or
redundant systems. We’ve surveyed
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our customer installed base and —
amazing as it may seem — unfortunately, our typical customer has
as many as 10-15 PACS when you
consider image viewing and storage
systems used in all of the various
departments.
Our experience remains consistent
about the role of radiology. Excluding the needs of radiology in any
enterprise imaging strategy is a serious mistake because radiologists
have some of the most demanding
workloads, intense image storage
requirements, and are responsible
for managing all of this under very
stringent turnaround time requirements. In a typical health system,
approximately half of all medical
imaging procedures are produced
and read by radiology. Of course
this also means that half of all studies are not produced or read in radiology, so both are important.
Radiologists are looking for solutions that allow them to break
free of the reading room. They
want more collaborative workflow between their department
and the referring physicians they
serve. They need better access to
images on their mobile devices,
within the EMR and in the interventional procedure rooms. Of
course, radiologists are also the
most clinically demanding users
who require advanced visualization tools at their fingertips. If you
put together a system that achieves
these goals for radiology, then you
have a system that can be adapted
quite easily to meet the needs of
many other specialties.
The only losers in all of this are
the single department PACS. An
Overlay PACS viewer can be used to
stitch together the workflow without replacing these systems immediately. But the inescapable truth is
that there will be increasing adoption of systems that unify the clinical viewing layer, just as there has
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Q

Where do you see TeraRecon in five years’ time?

TeraRecon will become the preeminent pure-play enterprise medical image viewing company.

One of the latest innovations from TeraRecon is the Overlay PACS module in
the iNtuition Review software which enables users to work across many PACS
systems and create a unified, customised interpretation view. The workflow
can be driven by one of many 3rd party worklists, or a RIS, or the study list
TeraRecon provides with the system. Images are quickly accessed and viewed
no matter where they are stored, even when they are in different archives. This
is accomplished using modern DICOM standards-based communications to
ensure that new data sources can be engaged whenever wanted. With an
Overlay PACS, these images can appear in a single timeline, with a single
reading experience — it isn’t necessary to put all imaging data in one place
to make this possible. Instead, all that is needed is to connect the viewer to
the imaging data wherever it resides.

been increasing adoption of vendor neutral archives as
a means to unify the image storage layer. We find that
most of our customers and prospects are very keen to
explore these options.

Q

 he current reality in healthcare is one of tight
T
budgets and ever-increasing radiology workloads.
How do you address the challenges of providing
affordable solutions?
We help customers eliminate disparate systems and
consolidate various projects into a single, simple
and more powerful one. This reduces software
costs, eliminates interface costs and provides a
quick win in terms of increased productivity. Often
we break the project into phases and align our
project milestones to coincide with the customers’
budgets so that the full vision is realized without
compromise.

“... If you view advanced visualization
as a commodity then you don’t
appreciate its role or real potential...”

Delivering a software solution with high performance
and low cost is all about the development process. We
develop all of our own software to avoid the need to
bundle expensive third-party solutions. This allows us to
innovate more quickly and propose solutions that can be
deployed more affordably. We always remain in complete
control of the entire software development process.
22
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We are working in new areas of advanced visualization
software development such as deep learning and the use of
big data. Realistically, there aren’t a lot of companies focused
in this area at the moment. Imagine the new tools that can
be created and applied to a much wider range of imaging
modalities and new scan techniques. If you view advanced
visualization as a commodity then you don’t appreciate its
role or real potential.

“... amazing as it may seem —
unfortunately, our typical customer
has as many as 10-15 PACS ...”
With deep learning engines, we have proven that we can
build better algorithms and do it much faster. You can
expect that TeraRecon will tie its advanced visualization
tools into the overall enterprise viewing experience very
seamlessly, and we will make advanced post-processing
efficient, automated and perhaps one day even completely
invisible to the end-user. That is further into the future, of
course, but the technology is there and TeraRecon already
has the platform and the expertise in advanced visualization to create highly automated workflows. The underlying technology available today is really at an entirely different level than it was even three years ago.
We see huge potential in advanced visualization and
have just opened a new research and development office
in Research Triangle Park, North Carolina, staffed with
brilliant engineers with this exact expertise. Perhaps I
should say that we see the potential to completely redefine
advanced visualization, as we have been known to do. It’s
in our DNA. We innovate ahead of market demand.
TeraRecon already has more than 20 really exciting
Innovator Sites around the globe in a special program
where our products are being utilized in all of the
cutting-edge use cases I’ve mentioned.
Looking ahead 5 years, our workflow vision is that physicians will be able to rely on one solution and it will be capable of performing all of these tasks so simply, automatically
and inclusively that it will be difficult for the next generation
to appreciate why it ever had to be more complex. This will
cause expectations to shift. These new expectations will
become the new definition of advanced visualization.
It’s an action plan already in motion, being achieved by
working hand-in-hand with our customers and clinical
thought leaders.
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Bracco Foundation

Call for applications:

3rd Fulvio Bracco award Innovation in Diagnostic
Imaging 2 year research contract €150 000
The Bracco Foundation is an institution whose roots lie in the
legacy of values developed by the Bracco company over more than
85 years of existence. One of the Foundation’s statutory aims is
to contribute to the improvement of the quality of life through
innovative approaches and solutions.
The progettoDiventerò (Young People Project) is a long-term
initiative of the Bracco Foundation and is designed to accompany
young people in their development by promoting innovative training programmes which further consolidate the link between the
academic world and industry. All successful students will be part
of an “Alumni” community, a network of excellence for building up
strong and lasting relationships.

In line with Bracco’s commitment to the promotion of the
ethics of responsibility, to its focus on research and innovation, its attention to the individual, its corporate tradition
in training and its close ties with the wider community, the
Bracco Foundation, in cooperation with the Italian Scientists
and Scholars of North America Foundation (ISSNAF), invites
applications for the 3rd Cav. Lav. Fulvio Bracco award for
Innovation in Diagnostic Imaging.
The award is open to citizens of Member States of the
European Community or persons with EC residence permits and who are qualified as Doctors in Biomedical Science or Biomedical Engineering. Candidates should have
carried out one or more research programmes in the field
of in vitro and/or in vivo diagnostics such as developing
and characterizing probes for cellular and/or diagnostic imaging, image analysis procedures in biomedicine
or image-guided therapeutic procedures. A basic knowledge of medical imaging methods such as computerized
tomography (CT), magnetic resonance imaging (MRI),
ultrasound (US) and nuclear medicine (PET, SPECT) is
required. Knowledge of the basic principles of contrast
agents and their clinical use in various pathological conditions and familiarity with new emerging imaging technologies (e.g. optical imaging, photoacoustic imaging) are
advantages. A good knowledge of spoken and written English (level B2 or higher) and proven research experience
for a minimum of three months in foreign universities or
companies are required.
The award consists of a 2 year contract for a research project
with a gross remuneration € 150,000.
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Activities supported by the award will be carried out principally at the headquarters of Bracco Research USA in
Monroe, NJ, USA and involve supporting a team responsible for Technology Opportunity, in the Global Research
& Development department. The successful candidate will
collaborate both in the prospecting and assessment of new
technologies/procedures in emerging fields in in vitro/in
vivo diagnostics. The successful candidate will be involved
in the identification of suitable reference research centres
capable of experimental evaluation of the new technologies.
The candidate will be responsible for the designing of collaborative research projects with external reference centres,
and will contribute to the monitoring of planned activities
by monitoring and reporting progress and achievements.
The candidate will participate actively in internal working groups of experts and key opinion leaders to identify
the most promising technological development strategies
in the diagnostics field and selection of the most relevant
opportunities.
The overall amount of € 150,000, gross of legally required deductions, will be
paid monthly. Expenses for board, accommodation and travel will be met by the
successful candidate.
Applications, in electronic format, must be sent no later than September 5th,
2016 to the Bracco Foundation to segreteria@fondazionebracco.com, marked
for the attention of Dr. Gaela Bernini. Applications should be accompanied by:
• a detailed curriculum vitae (including photograph, address, telephone number,
e-mail address);
• an abstract of approximately two pages, in English, describing key aspects of
the candidate’s original scientific research;
• a copy of the candidate’s degree and/or doctoral certificate with details of
results of intermediate and final examination;
• a list of publications and/or patent applications.
All applications will be assessed by an independent Committee, whose decision will be final. The committee includes representatives of the following
institutions: European Society of Radiology; Bracco Group; Bracco Foundation;
ISSNAF.
By September 20th, 2016 the Committee will complete evaluation of applications, assessed according to the following criteria:
• Research doctorate, degree thesis and other qualifications
• Degree level and results of intermediate examination
• Publications and aptitude for scientific research
All applicants will be informed by e-mail of the result of their application within
20 days from September 20th, 2016. The five candidates with the highest
score will be invited to further describe their scientific work to the Adjudicating
Committee in a presentation in English to be held at Bracco Foundation headquarters in Milan.
Further information and legally binding conditions are available at
http://tinyurl.com/Bracco-award
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CT Scanning
When efficacy meets efficiency
and compliance
This article summarizes the papers presented at the recent Bracco-sponsored
Satellite symposium on CT at ECR 2016. The session had several objectives: how
best to optimize contrast media injection and dose management, how these can
be tracked and how increasingly complex compliance issues can be addressed.

High Quality CT with minimal dose
& how to achieve it
Dr Andrik Aschoff
Dr Aschoff introduced the subject
by reminding the audience of the
rapid development of CT in recent
years where the emphasis over a long
period used to be in increasing speed
and the number of slices. However in
the last couple of years, the developmental focus has turned away from Dr Aschoff is head of
ever-increasing speed towards the radiology at KemptenOberallgäu Hospital in
question of radiation dose.
southern Germany
The advantages of helical multislice CT are well known: the shorter scan periods enable
the scanning of specific contrast phases (arterial, portal
venous, etc.) and higher patient throughput is possible.
However in all this there is the danger of higher dose.
Total dose in CT is the sum of the dose in each of the
phases, e.g. unenhanced, arterial, portal venous, etc. It
therefore follows that to reduce total CT dose, each step
should be addressed separately: is the phase really necessary in the first place? is the scan range as small as possible? is a low dose protocol feasible? can the contrast/noise
ratio be optimized? For example, regarding the necessity
of the phase in the first place, in most cases of abdominal
CT, the pre-contrast unenhanced phase can be avoided.

However things are more complicated than “just” iodine
dose: the iodine amount depends on volume and concentration while the iodine administration rate depends on the injection rate and the concentration.
The shapes of the curves of enhancement as a function of
time can be modified by changes in the contrast media protocols. For example, by injecting faster, the bolus enhancement
peak occurs more rapidly and is higher than with low injection
rates. Modern, fast CTs can easily cope with a rapid high peak
resulting from fast injection.
Another parameter that can affect the shape of the curve
is the iodine concentration. By using a higher iodine concentration at a standard injection rate a similar curve of rapid,
high enhancement peak can be obtained. Several experimental
studies have been carried out to evaluate the effect of varying
administration rates and have shown for example that in a scan
of the abdominal aorta in a 16 slice scanner a higher injection
rate results in significantly increased, and more rapid, enhancement peak compared to a lower injection rate for the same
total amount of contrast injected. In practice a higher iodine
administration rate can be obtained by a faster injection rate,
by a higher iodine concentration, or by a combination of both.
Radiation dose.

With all other parameters kept constant, going from a 120
kV protocol to one of 100 kV can reduce the dose by approximately a third. The problem is that at 100 kV, image noise

Contrast media.

As for optimization of the contrast/noise ratio, in theory
“more” or “better” contrast may help in reducing radiation dose,
without compromising diagnostic quality. This aspect has been
the subject of several studies, e.g. that of Watanabe et al. Am J
Roentgenol 2010;195: 986 who randomized 195 patients to one of
three protocols for abdominal CT. The groups received a) standard radiation and standard iodine dose, b) reduced radiation
and standard iodine dose and c) reduced radiation and increased
iodine dose. The results showed that an increase in iodine mass
in the contrast material could compensate for image degradation
due to a lower tube current output. The quality of CT scans with
higher contrast enhancement at 30% reduction in radiation
dose was comparable to those obtained at full radiation dose.
24
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The shape of the iodine enhancement curve can be modified by several factors,
e.g. as shown above, an increase in the iodine concentration
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may be increased but, in turn, the noise can be reduced in modern
scanners by the use of iterative reconstruction procedures. The use
of 100 kV protocols results in different enhancement curves and
many studies have been carried out to analyze these. One point
arising from such studies is that when 100 kV protocols are being
used, the classical dose of 0.5 g iodine per Kg body weight established for 120 kV should not be reduced; by using more contrast an
opportunity to use wider window settings may open up, with the
potential of lower dose.
Take-home Messages

• Dose reduction Unnecessary phases should be avoided, e.g. most
pre-contrast unenhanced phases can be dropped completely. Scan
range should be limited and lower kV protocols and iterative
reconstruction should be used whenever possible.
• Arterial phase. Arterial enhancement is proportional to the iodine
administration rate; to optimize arterial phase CT imaging the
key factors are fast scanning, adequate bolus timing and a high
iodine administration rate (e.g. 1.5 g/s). Such optimization may
help to compensate for the effects of lower kV.
• Venous phase. Here parenchymal enhancement is proportional to
total iodine load. Optimization of enhancement requires adaptation of tube voltage and to body weight. Such optimization may
also further help in dose reduction.

ALARA in a compliant world
Prof. Alberto Torresin
Prof. Torresin began his presentation
by reminding the audience of the rationale behind the current focus on minimizing radiation dose, namely data from
the United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR). In 1980, the per capita exposure of the United States population was
2.9 mSv of which less than a quarter (0.53 Prof. Alberto Torresin
mSv) was due to medical sources, while in is head of the Medical
2006 the total per capita exposure had risen Physics department of
the Niguarda Hospital,
to 6.24 mSv of which 3.0 mSv was due to Milan, Italy
medical sources. CT is a main source of this
increase; although the number of CT exams carried out is only a
fraction of the total number of radio-diagnostic procedures, 50%
of the medical diagnostic radiation dose is associated with CT.
The well-known ALARA (As Low As Reasonably Achievable)
principle means in practice making every reasonable effort to
keep exposure to ionizing radiation at the lowest possible level.
Although ALARA is laudable in principle, its implementation
in a clinical setting is not straightforward and needs guidelines
dealing with individual and collective exposures to radiation. In
medical applications, there is currently a move to ALADA (As
Low As Diagnostically Acceptable), meaning that while dose
should be reduced whenever possible, the image quality must
always be acceptable.
MAY/JUNE 2016
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European Union Directive

Published two
years ago, the
objective of Directive 2013/59 was
to provide basic
safety standards for
protection against The EU council directive 2013/59/Euratom covering expothe dangers aris- sure to radiation is due to be implemented in the national
law of member states of the European Union in 2018,
ing from exposure giving only two more years to prepare for its application
to ionizing radia- in hospitals.
tion and to establish responsibilities for the various uses of ionizing radiation for
medical purposes. The Directive requires that, wherever possible ,
patients must be provided with adequate information on the benefits and risks of the radiation they will receive. Written protocols
must be established and “information on patient exposure should
form part of the report”. As for dosimetry, the responsibility for this
lies with the medical physics expert.
Member states of the European Union must transpose the Directive into
national law by 2018, so there are only two years remaining for hospitals to prepare themselves for the practical application of the Directive.
Radiation dose index monitoring (RDIM)

Included in the preparation is the implementation of radiation
dose index monitoring (RDIM) systems. This is software that collects data and the radiation dose index (RDI) from imaging modalities, stores the RDI in a database and allows the user to visualize RDI by study type. RDIs are related to x-ray beam output and
absorption at the receptor. Thus, for the moment at least, RDIMs
are not databases for individual patient dose or patient organ dose.
Limitations of current RDIM are that there is no consensus to define
the metrics of radiological reporting, nor is the consistency of RDI data
well defined. However effective doses (not individual patient dose) can
be used to compare different diagnostic procedures and technology.
Analysis of a patient’s dose shall only be carried out under the direction
of a Medical Physics Expert (MPE).
Implementation of RDIM systems.

In practice this needs a multi-disciplinary team, ideally including a lead radiologist, a Medical Physics Expert, a PACS specialist,
technologist, clinical engineer and also vendors. Collectively the
RDIM team is responsible for the selection of the RDIM software.
The implementation of RDIM inevitably involves a lot of work and cost,
since PACS and IT issues such as configuring RDSR and DICOM nodes
have to be addressed, as well as validation of connections between the
imaging modality and the RDIM and software testing in general.
Personal experience of RDIMs.

In Dr Torresin’s hospital at Niguarda, Milan, the choice of
RDIM system was made in the context of a regional project (the
PREP project, Lombardy, Italy) set up to analyze the impact of
patient exposure to radiation, in particular in pediatric patients.
The team chose NEXO [Dose], Bracco Informatics’ system for
radiation dose collecting and reporting. Real data have already
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CT Scanning
been accumulated with the system, which presents such data in
an easy-to-see visual form.
As mentioned above RDIMs can be used to compare the performance of different imaging systems. For example the Niguarda team
used the NEXO [Dose] system to compare iterative reconstruction with
FBP. Data accumulated over a year and analyzed by the NEXO [Dose]
system clearly showed that dose length product (DLP) was significantly
decreased with the use of the iterative reconstruction protocol.
Diagnostic reference levels (DRLs).

DRLs are a practical tool to promote the assessment of existing
protocols and development of new and improved protocols by
facilitating the comparison of doses from present practice. DRLs
are thus not “limits” or “alarm” levels.
The NEXO [Dose] RDIM system enabled the Niguarda team
to easily carry out a DRL-based comparison of four CT scanners,
three of which were in use in the radiology department and the
fourth in the emergency room (ER). The NEXO [Dose] system
showed that statistically the radiation doses (DLP) of the three
radiology scanners were below the appropriate DRL whereas those
of the ER scanner was higher, probably due to the fact that the ER
scanner used less rigid protocols and hadn’t yet implemented iterative reconstruction.

Take-Home messages

• Medical radiation exposure is increasing and there is a move away
from the ALARA towards the ALADA principle.
• Guidelines and legislation recommend traceability and optimization of patient dose. An EU directive is scheduled to be transposed into national law by 2018.
• The radiation dose Index (RDI) should be verified (RDI dose is
not an individual patient’s dose)
• RDIM is useful for QA and to implement ALADA into daily
practice.
• To carry out all this a multidisciplinary team is vital.

Patient-centred CT protocols:
clinical aspects and practical tips
Prof. Thomas Albrecht
In introducing his subject, Prof.
Albrecht made upfront a strong point
about the importance of contrast media
(CM) for organ CT.
He commented on the fact that many
clinicians — and also radiologists —
are over-cautious in the use of contrast
media for organ CT and are too keen to Prof. Albrecht is head of
radiology and interventional
claim contraindications against the use of therapy at the Vivantes Clinc
contrast media or even to make excuses Neukölln, Berlin Germany
not to give CM.
The use of CM is indispensable for
organ CT.
This is valid not only for pathologies such as pulmonary embolism or aortic dissection but also in oncology where if a small
tumor is missed the patient’s life could be at risk. The message is
clear: contrast media save lives — both acutely and chronically.
Co-Morbidities

The Radiation Dose Index Monitoring (RDIM) system in use at the Niguarda Hospital in
Milan is the NEXO [Dose] system from Bracco. One of its many monitoring functions is
protocol comparison and optimization.

Alerts

Above certain, specific values of dosimetric index (CT dose
index CTDI or DLP), the system will send the user an information mail which allows the possible causes of the alert to be
checked (e.g. patient size, scan length or additional, justifiable,
images that were not included in the original protocol). The
radiologist should acknowledge the alert mail and provide a
justification, while the medical physicist analyzes the data and
may then optimize procedures to reduce the number of such
alerts. The technologist verifies the applied protocol. Issues still
to be resolved regarding alerts are defining exactly who should
receive them, which procedures should be checked and what values should be used to trigger the Alert, e.g. DRL or below DRL?
Future plans

In the context of the regional project mentioned above, the
Niguarda team plan to extend the system to include a total of
four hospitals, with the NEXO [Dose] system being used
to monitor and compare usages in the different hospitals.
MAY/JUNE 2016
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Some co-morbidities are sometimes considered as contraindications to the use of CM but they shouldn’t be taken at face value:
• History of allergoid reactions. This should be looked into in
more detail. Was a previous reported reaction truly allergoid or
just toxic (vomiting)? Was the allergoid reaction really to CM
or to some other factor like sea-food — it should be remembered that there is no such thing as an allergy to iodine itself,
despite this being frequently reported in patient’s notes. How
severe was the reaction — a skin rash or anaphylactic shock ?
In many cases, patients with questionable previous allergoid reactions can still be given CM, with suitable pre-medication.
• Kidney function. The causative role of IV CM in renal failure is
unclear and the very existence of contrast-induced nephropathy
(CIN) is currently being questioned. It is worthwhile looking at
CIN in more detail. First of all, the actual definition of CIN varies,
from an increase in serum creatinine (SCr) to a level > 0.5mg/dL
or an increase in SCr to a level 25% (or sometimes 50%) > baseline. In most cases the SCr rise is transient so there is no suggestion of permanent renal damage. The reported overall incidence
of CIN varies from 1% to as high as 30%. However most reports
of CIN are based on intra-arterial use of CM in cardiology,
where there is a much higher concentration of CM and a risk of
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atherothrombotic emboli, not to mention the risk of renal failure
from an underlying cardiac disease. These factors may explain the
relatively high level of reported CIN.
The CIN situation after IV administration of CM is completely
different. Six prospective studies looked at the incidence of CIN
after IV CM in patients with established renal problems (GFR< 60).
The overall rate of CIN was 5% and not one of the 1000 patients
required dialysis.
The question now becomes whether this low level of CIN is
really CIN or just a random variation of serum creatinine levels.
There are a couple of prospective studies where patients who
underwent enhanced CT were compared to a similar cohort of
patients who had unenhanced CTs, i.e. without CM. The incidence
of “CIN” in both groups was very similar. Yet another study looked
at a large number of patients who had five sequential determinations of serum Cr and who had never received CM. It was found
that 24% of SCr levels were “spontaneously” above the level used
to define CIN.
CIN - in practice. The role of IV CM as the cause of CIN is
questionable, but nevertheless a prudent approach should be taken.
Thus :
•Pre-hydration should be carried out for all patients with GFR < 60
•Alternative imaging modalities should be considered if GFR < 30.

implemented for several years for all abdominal organs with a
resulting dose saving ranging from 9% to 50% depending on the
body area being examined, with a concomitant improvement in
image quality. For smaller patients the standard 100 kVp setting
could be reduced to 80 kVp (for pediatrics even lower) while for
larger patients 120 kVp might be necessary. CM volume could be
reduced by approx. 20% compared to the standard protocol. For
good CNR a high flow rate and high concentration of contrast are
important.
Web tool for tailoring CT protocols

The combinations of settings described above can of course be
applied manually, but to facilitate this a web-based tool is available
from Bracco (www. braccomdct.com). This uses a tailoring algorithm established from literature data and from input from a panel
of experts in the field. The tool modifies standard protocols for a
large range of scanners and body areas.

CM injection

• Choice of CM protocols
Now that the issue (or non-issue) of CIN has been dealt with and it
has been decided to use CM, the question arises as to what precise
organ protocol should be used. The effect of the various parameters
involved has already been gone into by Dr Aschoff, so they won’t be
repeated. The only additional recommendation to be made is not
to use a “one protocol fits all” approach. For example for abdominal
protocols there are a number of variations depending on the actual
organ system being studied.
• Tailoring contrast enhancement to patient size.
There are inverse relationships between enhancement and the various measures of patient size such as weight, height, BMI and surface
area. The easiest parameter to measure is body weight; so volume
and flow rate should be adjusted as a function of body weight. Bolus
tracking should always be used, especially for arterial phase.
Scanner settings

Several principles should be applied: the ALARA (or now
ALADA) approach should be used; the selection of parameters
should be made (1) in order to provide image quality suitable
to answer the clinical question and (2) to best utilise the iodine
absorption of CM.
In practice the parameters to be adjusted are the tube currenttime product (mAs) and tube potential (kVp).
Regarding mAs, automated tube modulation should always be
used, since this allows adaptation to the individual patient. The
advantages of low kVP have been dealt with already — significant
dose reduction can be achieved with lower kVp (e.g. 28-40% dose
saving by going from 140 kVp to 120 kVp) at well as higher iodine
absorption (so the contrast-noise ratio, CNR is increased). Iterative
reconstruction should always be used; its use can result in dose
reduction of up to 60%.
In Prof. Albrecht’s hospital (Vivantes Hospital, Berlin), low
kVp protocols (the standard being 100 kVp) have now been
MAY/JUNE 2016
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By inputting several key patient-related information into the easy-to-use web app
(www. braccomdct.com), the system will propose a tailored protocol including suggested
values for key parameters. The algorithm used in the app has been validated clinically.

The input parameters for the app are: a standard protocol; the
patient’s age and sex; patient weight and height and maximum
permissible flow rate. The app then outputs an individualized CT
protocol, specifying CM volume, CM dose and CM flow rate as
well as a kVP.
The web tool has been validated in a multi-center study involving 1500 patients which compared the diagnostic quality of exams
in a standard protocol vs. the tailored, patient-adapted protocol.
Identical diagnostic quality was obtained between the standard
and tailored protocol with the tailored protocol giving significant
reductions in contrast medium volume and mean CTDIvol.
Take-Home messages

• Potentially life-saving Contrast-Enhanced CT should not be
withheld from patients with apparent contra-indications for fear
of CIN. The advantages of CECT should not be overlooked.
• The basic protocol should of course be selected to best answer the
clinical question being asked.
• Contrast dose and injection rate should be tailored to body
weight.
• Low kVp protocols (100 kVp) should be used as standard, with
the kVp then being tailored to patient size.
• A clinically validated web-based app greatly facilitates the tailoring process (www. braccomdct.com)
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HEALTHCARE TRENDS IN EUROPE:
Digital health technologies, big data and other trends
shaping the future of healthcare in Europe
A recently published paper from
GE Healthcare identifies some of
the biggest trends, challenges and
opportunities shaping the future
of European healthcare and gives
examples of how technological and
procedural innovations can meet
the challenges.
As People Live Longer, how can Healthcare
Systems Cope?

Europe’s increase in chronic disease incidence is an
unwelcome result of the continent’s ageing population.
At a time of budget tightening and of a looming shortage
of healthcare professionals, significant demand is being
placed on European healthcare systems. All of this has
led to fears that current healthcare models will simply
not be able to cope.
“Healthcare spending in Europe is stable at around
10% of GDP on average, but this varies widely from country to country” explained Sophie Perceval, from Market
Insights at GE Healthcare. “In Western European countries, healthcare spending is about 10% of GDP, whereas
in Eastern Europe it’s between 4% and 7.5%. However, no
matter where budgets are tight and all healthcare providers are striving to achieve more with less, but without
sacrificing quality of care.”
In the field of radiology one key target area is patient
throughput.
“Take an MRI scanner” said Sophie Perceval. “If it can scan
even just one additional patient every hour, then the hospital
will be able to cater for a significantly increased number of
patients per year and reduce the waiting time to get an MR
exam. With the rapid advances in technological capabilities,
imaging departments are increasingly able to not only scan
more patients more quickly, but also to deliver quality diagnoses. This helps puts patients on the most effective treatment
pathway, earlier.”
One example of this approach is GE Healthcare’s ViosWorks*, a cardiac MR acquisition and post-processing solution
that allows users to assess cardiac morphology and function,
and flow of the heart and great vessels in less than 10 minutes,
considerably reducing the cardiac exam duration while providing additional information [Figure 1].
It will also become increasingly important to improve care
pathways by increasing knowledge transfer and collaboration
30
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Figure 1. With the rapid advances in technology capabilities, imaging departments are increasingly able to not only scan more patients more quickly, but
also to deliver quality diagnoses. An example is GE’s ViosWorks* demonstrates
extraordinary resolution, previously unattainable with conventional imaging and
post processing technology. ViosWorks takes the large image datasets of the
whole chest and uses the power of cloud computing to post-process and evaluate the data in real-time to deliver advanced analytics in a fraction of the time.

between different specialties at hospitals and to understand
individual medical outcomes. This is central to Sweden’s stateof-the-art Karolinska Hospital: a prime example of what the
future of healthcare in Europe could look like [Figure 2].
Another example of increased throughput for the
department and reduced delay for the patient can be
found in the Gustave Roussy Institute in Paris, France
where a “One Stop Clinic” has been developed for faster

Figure 2. A view of the future? In Stockholm, Sweden, the Karolinska University
Hospital is building a new, more patient-centric facility and extending in-house life
sciences capabilities to enable the rapid development of tomorrow’s healthcare
solutions. The “New Karolinska Solna”, project first conceived as far back as in
2001, will cost an estimated $1.8 billion =
The 330,000 square meter complex will consist of more than 8,000 rooms,
including 630 single patient rooms. The facility, which includes two helipads, 35
operating rooms, 178 consulting rooms and research laboratories alongside a
dozen CTs & MRs has been created to deliver maximum value for its patients.
To bring this vision to life, Karolinska is partnering with some of the world’s biggest healthcare companies, such as GE. Together they are exploring a new way of
working – one where incremental change could lead to significant cost savings
for healthcare providers, innovations for technology manufacturers and ultimately,
creating maximum patient value for Swedish taxpayer’s money.
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breast cancer diagnosis and treatment planning. This model
proves that a combination of the right people, processes and
technology can contribute to excellent clinical, operational
and financial outcomes with increased value [see side-bar].

A “One Stop Clinic” for faster breast
cancer diagnosis and treatment planning

Going Digital

“The Effective use of digital technology is perhaps the
most exciting area of development for European healthcare”
said Jean-Michel Malbrancq, President & CEO, GE Healthcare Europe. “Better communication and connectivity within
and between hospitals is already afoot and the use of digital
tools to deliver care more cost-effectively presents a massive
opportunity to relieve Europe’s strained healthcare systems.”
Aside from improved connectivity, the effective use of big data
is set to be a major game-changer. GE Healthcare has invested US
$2 billion to build its software capability by 2018, with 3,000 out of
its 50,000 global employees now software engineers.
“The latest radiological equipment can now draw on its
own database to help provide insights that will ultimately
positively impact healthcare outcomes, whether they are clinical, operational or financial. We have technology, for example,
that uses big data to predict when a machine will need maintenance before it is actually required. This means hospitals
can avoid machine downtime and prevent cancelled patient
appointments”, explained Malbrancq.
New Ways to Pay

The way hospitals procure their equipment is changing. “The
model before was: I buy the equipment, I take all the risk,” according
to Sophie Perceval. “This traditional approach was built upon the
dual assumptions that users have both access to capital as well as the
technical expertise to use the technology in question. However with
highly advanced technology, these assumptions are always correct”.
“Now, we are moving towards a model where the risk is shared
between the vendor and the hospital, or so-called ‘Managed Services’.
There are two reasons behind these longer-term partnerships:
firstly, to ensure hospitals can continue to invest in technologies
and solutions that make substantive improvements in patient care
and drive healthcare system efficiencies; and secondly to support
hospitals in their task of providing access to care in the near-term
without incurring detrimental levels of debt”.
The drive towards ‘value-based outcomes’ will have a stronger
role in procurement when the EU’s Public Procurement Directive,
which replaces the old 2004 Directive, and should be implemented
by all EU Member States by April 2016. “In this regard, the new
EU public procurement directive should be applauded for providing the framework to stimulate the shift away from procurement decisions based purely on ‘best price’ to a more value-based
procurement that fosters decisions based on an assessment of the
‘best price-quality ratio’ – which consider a holistic set of quality
and patient care criteria, such as defined within a Managed Service
contract,” said Graeme Holland, Director, Healthcare Policy, Europe.
“Embedded within that Directive is the notion that public procurement can contribute to improving health outcomes by encouraging innovation. In reality, this is a shift we require since many
companies today only experience price-based tenders that in the
longer-term may not offer the best value.”
GE Healthcare
Chalfont St. Giles, UK
www.gehealthcare.com
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Floor plan of the One-Stop Breast Clinic at the Institut Gustave Roussy,
Paris, France
A “One Stop Clinic” has been developed in one of France’s most
renowned breast cancer centers, the Gustave Roussy Institute in
Paris. Thie idea for the clinic came about when the Institute realized
that post-screening diagnostic time intervals were high throughout
France, but even also at the specialized Gustave Roussy Institute.
The national extent of the problem could be seen from the fact that
in France alone, 49 000 new breast cancer cases were diagnosed
each year. As a result, the Institute took a hard look at how they
could develop a program that would deliver on the unmet need for
faster diagnosis and treatment planning. The goal was to create an
environment for patients where they would experience shorter time
intervals between “positive” screening and diagnosis, coupled with
accuracy and high quality care every step of the way. This was the
model for the “One-Stop Clinic”, which at the time was revolutionary.
The Gustave Roussy clinic is different from other breast clinics
worldwide in that, although many providers have adopted programs
with the aim of faster diagnosis and treatment planning for patients,
the Gustave Roussy Cancer Campus provides same-day results and
treatment plans for the majority of patients with suspicious findings.
Not only is this appreciated by the patients but, as has been shown
in a recent independent evaluation, both the clinical and economic
outcomes are improved. The Gustave Roussy Institute is able to
accomplish these results because of the use of a consolidated
group of multi-disciplinary experts who have access to advanced
imaging multimodality technology. With the clinical expertise and
advanced technology in one place, it’s essentially a one-stop shop.
In practice, this means for patients that they don’t have to wait
weeks to get yet another follow-up appointment to see a specialist,
or travel somewhere else to get the test they need. In one place,
the multi-disciplinary team has access to high-precision technologies that include mammography, ultrasound, contrast-enhanced
spectral mammography, image-guided fine needle aspiration, any
type of image-guided biopsies and magnetic resonance. This means
the team can share, review, and collectively discuss and interpret
images to make immediate decisions with the patient who is always
at the center of the discussion. No other facility has, to this extent
and in one location, the depth and breadth of expertise together
with advanced diagnostic imaging and expert pathologists, workflow
and triage structure.
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MRI of the cervix is more accurate
than ultrasound at predicting risk of
preterm birth

A study was carried out to prospectively determine
whether the apparent diffusion coefficients (ADC)
calculated from MR images of the cervix are associ..
ated with preterm delivery in asymptomatic patients
[1]. The patients had a sonographic cervical length
of 15 mm or less and positive fetal fibronectin test
23 and
weeks of
gestation.
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more accurate than ultrasound at predicting whether
some women will have a preterm birth; cell density
measurements derived from DWI results predicted
which patients were at greater risk for impending
Date : delivery. This article summarizes the findings.
preterm
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Early dilation of the cervix, the neck
of tissue connecting the uterus with
the vagina, during pregnancy can
lead to premature delivery. Women
in their second trimester of pregnancy with a short cervix, measuring 15 millimeters or less, as measured by ultrasound, are considered
to be at higher risk of preterm birth.
However, ultrasound has limitations
as a predictor of preterm birth, since
ultrasound does not provide important information on changes in cervical tissue in the antepartum phase
just before childbirth.

“A better understanding of the process of antepartum cervical remodeling, which is loosely divided into
two distinct phases called softening
and ripening, is critical to improve
the diagnosis of cervical malfunction and anticipate the occurrence
of birth,” said the lead author of
the recent study, Dr. Gabriele Masselli from the Radiology Department at Sapienza University in
Rome [1].
As part of their study, Dr. Masselli
and colleagues used diffusionweighted imaging (DWI) MRI to

a

b

Design of the study carried out by Dr
Masselli and co-workers [1].

examine pregnant women who had
been referred for suspected fetal or
placental abnormality.

1
1

c

Images in a 28 year-old woman at 30 weeks of gestation with a sonographic cervical length of 8 mm who was referred for evaluation of
suspected corpus callosum dysgenesis. (a) MR image shows a short cervix with funneling (arrows). The cervical canal appears as a zone of
high signal intensity. (b) Oblique sagittal DW image shows a uniform hypointense subglandular area of the cervix without any restriction of
diffusion. (c) Apparent diffusion coefficient (ADC) map gives a value of 2681 X 10-6 mm2/sec in the subglandular area (empty oval). Stromal
ADC was measured in an adjacent area (filled oval).
High ADC values of the sub-glandular area are associated with imminent delivery in asymptomatic patients with a short cervix The patient
gave birth 4 days later.
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Obstetrics

Graphs showing correlation between the stromal and subglandular ADC and cervical length and interval between
MR imaging and delivery. The r and P values refer to Bravais-Pearson linear correlation applied to evaluate the
relationship between different parameters. The best-fit line (solid line) and its 95 percent confidence bands
(dashed lines) are plotted on each graph. Lag = interval between MR imaging evaluation and date of delivery.

DWI reveals differences in the mobility of water molecules in tissue and the
results can be used to create apparent
diffusion coefficient (ADC) maps that
provide a measure of local cell density.
DWI has been increasingly used for
abdominal and pelvic diseases, but has
not been tested for the evaluation of the
uterine cervix in pregnant patients.
Each of the 30 pregnant women in the

study had a sonographically short cervix and a positive fetal fibronectin test
between 23 and 28 weeks of gestation.
Fetal fibronectin is the glue-like protein that helps hold the fetal sac to the
uterine lining, and the presence of it
before week 35 of gestation may indicate
a higher risk of preterm birth.
Of the 30 women, eight, or 27 percent,
delivered within a week of the MRI

examination. The other 22 delivered an
average of 55 days later.
The researchers compared differences in
ADC values at MRI between two areas
of the cervix: the inner, subglandular
zone and the outer, stromal area. While
stromal ADC and sonographic cervical
length showed no difference between
both groups, the subglandular ADC was
higher in patients with impending delivery, suggesting an increased mobility of
water molecules in that area consistent
with cervical ripening.
“Our results indicate that a high ADC
value recorded at the level of the subglandular area of the cervix is associated
with the imminent delivery of asymptomatic patients with a short cervix,” Dr.
Masselli said. “In detail, the subglandular ADC was inversely correlated to the
time interval between MRI and delivery and therefore emerged as a powerful imaging biomarker in evaluating
patients with impending delivery.”
The research team is planning larger,
multicenter trials to confirm the role of
subglandular ADC analysis in predicting preterm birth
References
1. M
 asselli G, Perrone G, Kinkel K, Di Tola M, Laghi
F, Gualdi G, Brunelli R. Are Second Trimester
Apparent Diffusion Coefficient Values of the Short
Uterine Cervix Associated with Impending Preterm
Delivery? Radiology. 2016 Mar 15:150670.

Book review

Abdominal-Pelvic MRI, 4th Edition

Ed. by Richard C. Semelka, Michele A. Brown & Ersan Altun
Pub. by Wiley-Blackwell, 2016; 1504 pages, € 270 ( ebook € 243)
This fourth edition of Abdominal-Pelvic MRI provides the reader with a significant
update on earlier works. Modern diagnostic MRI relies on the practitioner’s ability to
distinguish between diseases through pattern recognition and experience, and this landmark reference provides the most complete coverage of magnetic resonance imaging of
the abdomen and pelvis, with particular emphasis on illustrating benign, malignant and
inflammatory lesions.
The earlier editions of this book have become established best-sellers in this field. The
new edition is updated with multiple brand new case figures supplying the reader with
high quality examples of diagnoses and anatomy
The new edition includes discussion of new sequences, such as diffusion-weighted
imaging and a new chapter on PET /MR.
The book also describes techniques and tips for controlling motion in order to achieve
high quality images.
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MAGNETIC RESONANCE
Overcoming motion challenges in MR imaging
Bowel or respiratory motion can lead to difficulties in
making image-based diagnoses, a need for rescanning
or a loss of diagnostic confidence. The Philips MultiVane
XD method uses an extended reconstruction algorithm
to provide imaging that is virtually motion free. In this
article, Dr P. Baumann describes how the Multivane XD
algorithm is being used for many applications in the
radiology institute attached to the St. Joseph Stift hospital in Bremen, Germany. The use of the MultiVane XD
function includes fast liver exams that are routinely carried out in the institute.
Radiologie am St Joseph Stift is a private institute attached to the 500-bed St
Joseph Stift hospital in Bremen, Germany.
Equipped with two Ingenia 1.5T MRI systems from Philips, the radiology institute
mainly carries out musculoskeletal, neuro
and abdomen/liver studies. Radiologist Peter Baumann, MD, confirmed that
motion can be a challenge in MR imaging.
“Artifacts can appear in our images due
to respiratory motion and bowel motion,
as well as in patients who cannot hold
their breath or lie still long enough. As a
consequence, our diagnostic confidence
decreases. Alternatively, sequences may
have to be repeated, resulting in a longer
examination time. Sometimes we even
have to completely reschedule the patient
to do a rescan.”
Recently the Institute implemented the
MultiVane XD package for motion correction. The package uses an extended reconstruction algorithm to provide imaging

that is virtually motion free. “With MultiVane XD we get excellent motion-corrected images with high spatial resolution.
Typically, we first optimize our scan for
high image quality, and when we’re satisfied with that, we try to reduce the scan
time. So, we combined MultiVane XD with
dS SENSE parallel imaging, which allows
us to shorten the scan time,” he explains.
Dr Baumann continues “The performance of MultiVane XD in liver imaging
is outstanding. The use of the Multivane
XD method with dS SENSE is a powerful development in improving liver image
quality.”
Since we use breathhold imaging for
T2-weighted liver scans, we depend on the
patient’s ability to cooperate with the exam.
This can present a real challenge when we
are looking for small lesions, such as in our
oncological patients. However, with MultiVane XD motion correction, we get excellent images. This is of course important for

Specialist in MR and CT imaging, Dr Peter Baumann
is ra diologist at St. Joseph Stift Hospital in Bremen,
Germany

our surgeons, because they want to know
exactly where the lesions are.”
Handling Motion issues in other
anatomies

The team in Bremen also use MultiVane
XD in other anatomies. “In brain imaging, we use it when we anticipate that the
patient will move, such as with severely ill
patients who can’t lie still. Alternatively we
add it when a sequence is not good enough
because of motion. We are very happy
with the image quality. We’ve also started
to examine patients with lung and heart
problems, which of course have intrinsic
movements, and we’re developing protocols
there that seem to work quite well.
More confidence in difficult
patients

“Our way of working has changed
since we implemented MultiVane XD. For
instance, during consultations with other

Comparison of liver with (Right Panel) and without (Left Panel) MultiVane XD. It can be seen in the example that the quality of the MultiVane XD image is clearly
superior to that without MultiVane XD.
Images obtained using an Ingenia 1.5 T with dS Torso coil solution
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clinicians, we have become confident to more
often recommend MRI rather than CT for
liver examinations in difficult patients who
cannot cooperate properly. Before using MultiVane XD, we used to do CT scans with a
short breathhold, but we now prefer a good
liver MRI with different contrasts over a CT
scan. The robust performance of the MultiVane XD protocol also makes a difference for
our staff. With high image quality results our
technologists don’t need to ask the radiologist if they have to repeat a scan or use other
sequences”.
Efficient comprehensive liver exams

“Our liver exams are quite fast,” says Dr.
Baumann. “If the patient tolerates it, we use
an arms-up position to reduce the FOV and
speed up the exam with dS SENSE.”
“We acquire one transversal high resolution T2-weighted sequence with 3 mm slice
thickness, for example for pancreas or liver
lesions. Then we also add a T2 fat suppressed
MultiVane XD SPIR sequence. We perform
these two routinely in our liver imaging. We

use high dS SENSE factors to significantly
shorten scan times to 2-4 minutes, which can
improve our protocol. It’s a very robust scan.”
“We include mDIXON for the dynamic
sequences because of the robust and homogeneous fat suppression we get with that. We
had been using eTHRIVE, but we are now
quite happy with mDIXON. Sometimes we
use medication to calm the bowels, to further
improve image quality.”
First-time-right scanning

“MultiVane XD contributes to getting the
images right the first time. Usually there’s no
rescanning necessary, because there are very
few or virtually no artifacts from movement.
We are more confident in our diagnosis if
we don’t have to rescan the patient and compare it to other studies. This liver exam gives
us good image quality in a faster time than
the default approach with arms down. That
makes a difference for the patients, too. The
shorter scan times, especially with the high
dS SENSE factors, shorten the duration of the
total examination. At the same time it’s more

comfortable for the patient: resting normally
without holding the breath, just relaxing.”
A must-have for everyone?

Dr Baumann was quite clear: “I would
absolutely recommend other sites to implement MultiVane XD with dS SENSE in their
abdominal cases, — it’s brilliant for robust,
motion-corrected abdominal imaging. It provides us with excellent image quality with high
resolution in a short time,” said Dr. Baumann.
“I would advise the use of MultiVane XD for
T2 and T2 fat suppressed high quality imaging
for almost every liver case.”

Further Information

This article is a summarized version of an article originally published
in the FieldStrength magazine from
Philips and accessible at www.philips.com/fieldstrength, where more
complete and definitive information
can be found.

Liver MRI of patient with rectum cancer
A 74-year-old male with rectum cancer and known hepatic metastases underwent chemotherapy and liver resection. MRI with MultiVane XD
motion correction was performed for staging. Liver images show the known large metastasis, but also new small lesions are seen. Such small
lesions are difficult to detect using ultrasound, so being able to apply motion correction to MRI was important for diagnosing this patient.
MRI on Ingenia 1.5T with dS Torso coil solution. T2W MultiVane XD with voxel size 1.0 x 1.0 x 5.0 mm and scan time 2:27 min.
Top left T2W Multivane XD. Top Right DWI b0 200, 400, 800. Bottom Left Dynamic eTHRIVE. Bottom Right T1W eTHRIVE
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I N D US TRY NEWS
Canon gets right to buy
Toshiba’s Medical Unit for
$5.9 Billion

In Mid March it was announced
that, conditional upon the clearance by
the necessary competition and regulatory authorities, Canon has agreed
to buy Toshiba’s Medical equipment
unit for $5.9 billion and has been
granted exclusive negotiating rights.
It was widely reported that FujiFilm
and Konica Minolta had also been
interested in buying Toshiba’s Medical
division. The Toshiba holding company had been forced to divest several
divisions in an effort to raise cash after
a major accounting scandal which
affected the holding company, which
makes a large range of products from
nuclear power stations to lap-tops and
digital cameras. The scandal resulted
in Toshiba being widely criticized and
heavily fined by the Japanese authorities for lack of transparency.
Canon is diversifying as smart-

phones with increasingly advanced
cameras eat into its traditional camera business. The company also makes
printers, fax machines and projectors
while its existing health-care business
includes radiography and ophthalmic
equipment and will now have access
to Toshiba Medical. This division produces diagnostic imaging systems
such as MRI, X-ray and ultrasound
equipment. Within the field of medical

X-ray and CT systems in particular,
Toshiba’s Medical business is the overwhelming market share leader in Japan
and has been steadily increasing its
global market share Reports circulated
that the unsuccessful suitor Fuji was
MAY/JUNE 2016

sceptical of Toshiba’s claim that the
deal could be completed by the end
of the fiscal year, citing the length of
time usually needed to clear antitrust
scrutiny.
Canon
Tokyo, Japan
www.canon.com

Last Film-Based Site in
Ireland Goes Live on the
National Integrated Medical
Imaging System

McKesson and the Health Service
Executive (HSE) of Ireland have just
announced that the fortieth site and
the fifty- seventh hospital in Ireland
has gone live on the Ireland’s National
Integrated Medical Imaging System
(NIMIS). Clontarf Hospital was the last
traditional film-based processing site
in Ireland, meaning that all hospitals in
the country now have a digital imaging
solution.
Part of the HSE’s Transformation
Programme, NIMIS is a national project that has transformed the delivery
of radiology services across Ireland, by
implementing advanced medical technology within hospitals to help ensure
patients receive the best diagnostic solutions available in their area of treatment.
Clontarf Hospital forms an integral
part of the Hospital Care Programme of
the Irish Health Services. The Hospital
provides rehabilitation services to the
acute hospitals in the Dublin area,
namely Beaumont Hospital, the
Mater Hospital, Connolly Hospital,
St. Vincent’s, Cappagh and St. James’
Hospital, and in Orthopaedic and Older
Peoples Rehabilitation. The Hospital also
provides an inpatient and out-patient
X-ray service. The successful going-live
of NIMIS in Clontarf Hospital — which
was executed in a compressed timeline
of just 12 weeks — means that there is a
more integrated Radiology imaging service across the region. The Hospital now
has access to all prior examinations for
patients transferred from the referring
acute hospitals, thus improving patient
safety and the standard of care provided.
In 2010, McKesson was selected by
HSE to provide the nationally integrated
D I

E U R O P E

Picture Achieve Communication System
(PACS) and Radiology Information
System (RIS), which will span the majority of public hospitals in the country,
with the objective of making Ireland’s
hospitals paperlite and filmless in radiology. A fully integrated speech recognition system for the production of radiology reports is also being implemented.
Keith Morrissey, Acting NIMIS
Programme Lead, HSE, commented,
“NIMIS is proving transformational in
the delivery of radiology services across
Ireland. By connecting hospitals, and
hospital groups, we are seeing improved
workflows, greater staff satisfaction,
and crucially, enhanced patient care.
The way in which NIMIS is being rolled
out is an exemplar of large-scale project delivery. The single largest implementation of its kind in the world, the
new set-up is being welcomed by all

stakeholders involved for the benefits
it is bringing to Irish healthcare. Other
National Systems being rolled out by the
HSE, such as the National Maternity and
Laboratory systems are seeking to utilise
and build on the successful implementation methodologies set by NIMIS.
McKesson
San Francisco, CA, USA
www.mckesson.com

Study predicts growth in private healthcare markets

The directors of big healthcare
operators expect to grow revenue
at well over 10% a year for the next
five years, according to a new survey
of 81 CEOs and CXOs in 37 countries
commissioned by Siemens Healthcare.
Respondents included predominately
big hospital chains, diagnostic lab and
imaging players.
The survey carried out by
research group Healthcare Business
International found that in Europe,
CEOs expect to grow their companies at an annual growth rate
39
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of 10.7% for the next five years —
nearly twice the 6.7% annual growth
they predict for their market in
general.

Players in emerging markets from
Chile to China expect to grow revenue
at 14.03% annually, against predicted
market growth of 11.18% a year.
Commenting on the numbers, Max
Hotopf, CEO of Healthcare Business
International said: “The real surprise
here is the optimism in Europe. Many
will be surprised that Europeans, who
often face tariff and budget cuts from
public payors, expect such growth. This
reflects outsourcing opportunities and
the growth in private pay.”
He added: “Their own very high
growth rates reflect the fact that
European operators can grow through
acquisition. That is much less easy in

Emerging Markets where players need
to create new capacity by physically
building new facilities. It is easier to buy
a regional hospital chain in Italy than it
is to build five hospitals in India.”
João Seabra, President of Siemens
Healthcare Western Europe and Western
Africa, said: “The findings highlight the
importance of the private sector in healthcare services. We are seeing a wave of
international consolidation and the emergence of ‘big healthcare service companies’
that can deliver integrated care. They are
an essential component in many Emerging
Markets, where the private sector makes

up half the total provision. We see them as
trusted partners and we want to go on this
journey with them.”
Private healthcare is often an early
adopter of new medical technology

and the report found that big groups
remain enthusiastic about investing
in new equipment. 79% agreed with
the statement that ‘new medtech is
an important differentiator’, 69%
said it increases revenue and two
thirds scored the statement ‘medtech
increases our revenues’ higher that
‘medtech increases costs’.
Operators were asked what
they saw as their major challenges.
Executives from developed countries,
unsurprisingly, see the danger of tariff cuts as a major challenge, according it a score of 4.74, whilst Emerging
Markets score it at 3.78. Executives
from developed countries, are also
more uncertain of their ability to
control tariff rises at 3.15, compared
to their counterparts in the emerging
countries with 3.43, making payors
and tariffs the biggest challenge for
the next five years.
Siemens
Erlangen, Germany
ww.siemens.com

AMRA to collaborate with GE to advance precise body composition
measurement with MRI
The
Swedish
company AMRA
(Advanced MR
Analytics AB)
has announced
that it has entered into a new co-marketing agreement with
GE Healthcare under which the AMRA®Profiler Protocol
will be made available on all future GE Healthcare MRI
scanners. AMRA®Profiler is a cloud-based body composition measurement service, which uses images from a rapid,
6-minute MRI scan to deliver accurate, precise fat and
muscle measurements. As the world’s first CE-approved
technology of its kind, AMRA®Profiler introduces new
standards in body composition measurement and imaging biomarkers. “This co-marketing agreement marks an
important milestone in our relationship with AMRA and
we are proud to be able deliver access to AMRA cloud
based body composition analysis to GE customers,” said
Mark Stoesz, Global Product Marketing Manager at GE
Healthcare. “In light of GE Healthcare’s strong heritage in
MRI technology, this collaboration is a welcome opportunity to combine our expertise and deliver new value
to physicians and their patients.” Medical assessments of
body composition have traditionally relied upon BMI and
waist circumference; indirect measurements that do not
distinguish between different parts of the body and give
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little information about metabolic status. The location and
distribution of different types of fat can affect an individual’s likelihood of developing metabolic-related diseases.
Gaining precise measurements of an individual’s various
fat and muscle volumes can therefore provide a more
accurate assessment of a person’s health status. Through
international collaboration with world-leading researchers,
AMRA is also building upon its precise measurement technology to develop the Body Composition Profile (BCP),
a complementary tool that can be used alongside BMI
to deliver a clearer picture of an individual’s health and
metabolic risk. “Over 2.1 billion people in the world are
characterised as
overweight or
obese, placing
a major and
growing burden
on global health
systems,” said Tommy Johansson, CEO of AMRA. “AMRA
aims to assist the world’s medical leaders in providing
better body composition measurements, leading to more
personalised treatment for people at risk of poor metabolic
health outcomes”
AMRA
Linköping, Sweden
www.amra.se
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Image processing
company extends partnership into 2D and 3D
ultrasound imaging

ContextVision, the Sweden-based
provider of medical image processing software, has expanded its existing
long-term partnership with a global
ultrasound manufacturer, adding both
2D and 3D ultrasound to give access
to the 2D and 3D mid-range segment.

Image quality is vital for clinical
accuracy and is nowadays expected in
all systems, not just in high-end products. Context Vision’s customer will
now add US PLUSView and GOPiCE
US to their current agreement US
PLUSView is the state-of-the-art
image enhancement software for 2D
ultrasound. The flexibility of the software means that significant improvement in image quality can be attained
across the entire range of ultrasound
systems and applications.
GOPiCE US is the only image
enhancement software for volumetric
ultrasound (3D/4D) available on the
market. Optimized for both 3D/4D
rendered images and MultiPlanar
Reconstruction (MPR) views, the software’s advanced volumetric contrast
enhancement and noise suppression
functionalities result in the highest
possible confidence for clinical diagnosis.
“I’m very pleased our collaboration with this ultrasound customer
is expanding,” said Fredrik Palm,
Vice President - OEM Business,
ContextVision. “It once again proves
the added value we bring to our customers.”
ContextVision’s medical imaging
technology is at the forefront of the
industry, allowing OEMs to deliver
excellent image quality to the market.
This, in turn, puts powerful technology in the hands of clinicians enabling
them to establish more reliable and
faster diagnoses.
ContextVision,
Stockholm, Sweden
www.contextvision.com.
MAY/JUNE 2016

Carestream joins with Intel
to expand leadership in
Cloud Technology

imaging data analytics. “Deploying
our cloud technology also increases
throughput, which provides faster
access to data and greater productivity for clinicians,” Tal reports.
The use of Carestream’s Vue
for Cloud-Based Services enables
healthcare providers to receive proactive reporting of usage and activity. Carestream’s cloud-based services offer the ability to avoid capital
investment and reduce total cost of
ownership by as much as 30 percent with predictable, pay-as-you-go
operating costs.
Carestream Health
Rochester, NY, USA
www.carestream.com.

Carestream and Intel are collaborating to ensure practical, highperformance solutions for enterprise imaging and information
platforms that can be deployed
in secure clouds or on-site data
centers. A recent white paper
from Intel and Carestream and
available at www.carestream.com
explains the advantages healthcare
providers can gain from adopt-

Standard on Equipment
Refurbishment

Driven by explosive growth in
medical imaging and other data,
healthcare providers are eager to
explore the advantages offered by
the movement of image data storage
and management to the cloud. As
a leading supplier of secure cloud
services for hospitals and other
healthcare facilities, Carestream
Health is the only healthcare company involved in the Intel Storage
Builders program and currently
manages more than 15 billion
images in 13 public and private
cloud data centers across the globe.

ing the latest cloud technology.
The new Intel Storage Builders program aims to accelerate the use of
cloud-ready, next-generation storage options by fostering greater
innovation in the cloud ecosystem.
“Carestream demonstrated that
use of Intel’s new solid-state drive
(SSD) data center family of technologies tripled the speed of data
throughput for a critical portion
of our image-intensive workflow,” said Ishai Tal, Carestream’s
Head of Platform Architecture.
This new cloud architecture can
help healthcare providers securely
manage data growth while preparing for new advances in medical
D I

E U R O P E

DITTA is the united global industry voice for diagnostic imaging,
radiation therapy, healthcare IT, electromedical and radiopharmaceuticals,
representing more than 600 medical
technology manufacturers,. DITTA
was created in 2001 by four organizations: COCIR (Europe), JIRA (Japan),
MEDEC (Canada) and MITA (United
States. Building on years of work by
DITTA members the newly-published
standard “NEMA/MITA 1-2015 Good
Refurbishment Practices for Medical
Imaging Equipment” lays out the qual-

ity management and process requirements for refurbishment of medical
imaging equipment. Providing the
preferred way towards a standardized
approach to refurbishment of medical imaging equipment, the standard
clarifies for regulators and users of
imaging equipment what is the standard reference to ensure that such
equipment will be as safe and effective as when new.
The new standard can be downloaded at the National Electrical
Manufacturers Association (NEMA)
web site (www.nema.org)
DITTA
http://globalditta.org/
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D O S E REDUCTION
Reducing radiation dose while maintaining
high image quality and clinical usefulness
Agfa Healthcare recently conducted an
technical evaluation study of the clinical
usefulness and quality of images generated by the company’s X-ray imaging systems using various detectors. It was found
that, while maintaining equivalent image
quality, a reduction of up to 60% in radiation dose could be achieved when using
cesium detectors and the company’s
MUSICA image processing software.
The results of the study were presented
at the Eurosafe Imaging section of the
recent ECR congress. This article
summarizes the findings.

A

ll the digital radiography systems from Agfa Healthcare
are designed to enable the
ALARA (as low as reasonably achievable) principle to be applied. This
aims at delivering the optimum balance between low radiation dose and
high image quality. Agfa also provides
built-in tools to monitor real patient
exposures.
The objective of the recent evaluation study was to assess how these
design objectives are achieved in
practice. A particular aim of the
study was to determine how much
patient exposure could be reduced
while still providing constant high
image quality.
The study compared traditional
Barium Fluoro Bromide CR detectors with Cesium Bromide (CR) and
Cesium Iodide (DR) detectors. The
Barium Fluoro Bromide detector uses
Agfa HealthCare’s standard powder
phosphor CR: MD4.0R while the
CR-CsBr system detector incorporates Agfa HealthCare’s cesium-based
needle phosphor CR: HD5.0. The
DR-CsI detector incorporates Agfa
HealthCare’s cesium-based needle
phosphor DR: DX-D 30C.
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Technical Assessment
Cesium detectors

Because of light scattering issues,
the thickness of standard powder
phosphor layer is limited to less
300μm. However, with needle phosphor, a thicker phosphor layer of
500μm can be used without jeopardizing sharpness [Figure 1]. The
high absorption of x-ray quanta in
the needle phosphor layer of cesiumbased detectors results in high image
quality. The measurement of detective quantum efficiency (DQE is an
image quality parameter basically
describing the efficiency of a detector
in converting incident x-ray energy
into an image signal) showed that
similar image qualities were obtained
for the cesium detectors CR-CsBr and
DR-CsI at RQA3 and RQA5 beam
qualities. With a DQE more than
double that of the Barium Fluoro
Bromide detector, both cesiumbased detectors thus produced much
improved image quality than the
standard CR-BaFBr detector. This
higher image quality means in practice that equivalent and clinically useful image quality can be obtained at
lower exposure levels.
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Image processing using
MUSICA

In general, radiographic images
acquired at a lower radiation dose
result in higher noise content. Agfa
HealthCare’s proprietary MUSICA
image processing with fractional multiscale de-noising (FMD) achieves
active noise reduction based on selective and fractional attenuation with
preservation of the fine and subtle
image structures.
The MUSICA image processing
system thus enables excellent image
quality and greater diagnostic confidence for low-dose images.

Study of clinical image quality
To confirm that the detectors
(DR-CsI, CR-CsB and CR-BaFBr)
actually perform in clinical practice as predicted by the technical assessment, certified radiologists evaluated abdomen, chest,
hand, neonatal and anatomical
skull phantoms. The radiologists
were asked to match the ‘test’
images to the ‘reference’ image.
Both the DR-CsI and CR-CsBr
detectors coupled with MUSICA
yielded high quality images with

Figure 1. In cesium detectors with needle phosphor, a thicker phosphor layer can
be used without jeopardizing sharpness.
The high absorption of x-ray quanta in the
needle phosphor layer of cesium-based
detectors results in good image quality.
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a substantial dose reduction of
between 50 to 60% when compared
with the conventional CR-BaFBr
[Figure 1].

Dose: a question of management

Agfa HealthCare was the first
manufacturer to fully implement the
IEC exposure index standard which
was introduced in 2009 as a standardised method by which digital
radiography manufacturers provide
feedback to the technologist regarding the estimated exposure on the
detector, as a surrogate for image
signal-to-noise ratio and an indirect

Figure 4. Average percent dose reduction using Cs Br CR detector (HD5.0, Blue bars) and CsI Dr detector
(DX-D 30 C, Orange bars) with various phantoms.

exposure and dose history of an
individual technologist, or of any
CR [Figure 2] or DR system [Figure
3] in the department. In addition,
dose area product (DAP) meters are
available with all Agfa HealthCare
DR systems.

Figure 2. It is not just DR systems that use
Cesium-based detectors. The DX-M model shown above
is a high-volume CR for general radiography & mammography, supporting phospor plates & needle-based
detectors.

indication of digital image quality.
When it is coupled with a colorcoded exposure indicator, the technologist receives immediate visual
feedback. Extended dose monitoring
software tools enable QC supervisors and physicists to monitor the

Figure 3. The DX-D 100 Direct Radiography system
above is an efficient mobile bedside imaging system.
With its wireless detector and specially-tuned MUSICA
system, the DX-D 100 DR has a high potential for dose
reduction
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Mobile performance,
instant imaging

The DX-D 100, with its cesiumbased detector, is an ideal solution
for mobile imaging [Figure 3]. Easily
moved to and within small rooms, it
can be connected wirelessly to the RIS
& PACS for a fast workflow. The integrated filtration wheel enables selection of the optimum level of filtration for each exam, for additional dose
reduction.

Dose Monitoring

Agfa HealthCare has a strategic
alliance with the Belgium company
Qaelum covering dose monitoring
systems to support the dose management needs of hospitals and imaging
networks. The tqm|DOSE platform
from Qaelum is one of the most complete patient radiation dose monitoring solutions currently available With
the tqm|DOSE platform incorporated
into its systems, Agfa HealthCare
now offers an advanced solution for
patient radiation dose monitoring,
analysis and improvement in digital
imaging.
The dose management solution integrates into existing PACS
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environments and collects relevant
dose and metadata information. This
information can then be used to provide patient radiation dose analyses
at the study, patient, device, modality
or institution level. Such information on radiation exposure levels can
support the referring physician in
making better informed decisions,
while at the same time enabling the
radiology department to conform to
best practices and regulations, and
if necessary to perform root cause
analysis, in order to understand and
solve any potential problems.

Innovative and market-leading
solutions

Agfa HealthCare’s digital radiography systems have been implemented
and used worldwide since 1993. The
huge installed base of more than 50,000
units is an indication of the confidence
Agfa’s customers have in the company’s
products throughout medical communities worldwide. Agfa provides innovative and market-leading solutions to
keep systems and technology up to date,
and to make a significant change in the
dose required.
Whenever possible, cesium-based
detectors in combination with MUSICA
should be used to minimise dose and
achieve optimum image quality.
Agfa Healthcare
Mortsel, Belgium
www.agfahealthcare.com
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Launch of two new, highly flexible diagnostic
ultrasound systems

T

he demand for diagnostic ultrasound examinations in such healthcare
fields as advanced acute treatment
and chronic or community care is
steadily increasing overall, although
the precise usage, applications and
individual requirements of ultrasound systems for use in such fields
can vary significantly from one hospital or clinic to another.
To meet these challenges, Hitachi
have developed two different new
models of flexible diagnostic ultrasound systems which have just been
launched on to the European Market.

Flexible Ultrasound System
Designed for the OR

The ARIETTA Precision system has been developed principally
to support surgical treatment and
acute healthcare activities and has a
slim profile with a large 21.5” touch
monitor fixed to an arm that can
provide effortless manoeuvrability

To facilitate use in cramped surgical rooms,
the monitor and base units of the ARIETTA
Precision ultrasound system can operate
when completely separated, with the units
communicatimg through the use of a wireless
communication system.

operation and real-time ultrasound
image display as on the monitor and
so enables a flexible working layout
which is of particular use in surgical rooms and theaters with limited
space. All parts of the unit are fully
compatible with commonly-used
disinfectant procedures, so enabling
safe use in the clean environment of
the operating room.

High Performance
Ultrasound for Point-Of-Care

The ARIETTA Prologue has been
designed especially for the Point-ofCare (POC) market, where typically
users are looking for ultrasound
imaging to contribute to improvement in chronic cases and community healthcare.
The new system supports a
broad range of examinations and,
with its compact hand-carry design,
can be used in a variety of different settings. Operators do not
need to compromise their natural

The newly launched ARIETTA Precision ultrasound
system is designed for use in surgical suites.

in the operating room. Additionally,
the monitor and base units can operate when completely separated, with
the units communicating through
the use of a wireless communication
system. The dedicated remote control replicates the same touch panel
MAY/JUNE 2016

The compact ARIETTA Prologue ultrasound system is
particularly suitable for POC applications
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posture even in the cramped conditions of the smallest examination
or treatment room. The ARIETTA
Prologue offers superior image
quality and is equipped with functions that improve efficiency and
support rapid, accurate diagnosis
when and wherever it is needed,
whether this be in the consultation
or treatment room, at the patient’s
bedside, in the emergency room, or
on home visits, etc.

Features of ARIETTA
Precision and Prologue

Although designed for different clinical applications, both new
systems share many state-of-the-art
features. These include:
Full Touch Panel
The monitors of both the
ARIETTA Precision and ARIETTA
Prologue systems offer a full touch
panel for more intuitive and userfriendly operation. Additionally,
a full screen display mode is supported. The enlarged image facilitates detailed observation and viewing even from a distance.
Advanced Image Processing for
High Quality Images
Advanced image processing technologies and functions that are
normally found only in high-end
ultrasound machines have been
incorporated in both the Precision
and Prologue systems and provide
images with superior clarity. For
example, the Silky Image Processing function helps to reduce artefacts that could diminish the diagnostic quality of the image, improving contrast resolution and display
of tissue borders. The eFlow function provides a clearer delineation
between tissue and blood flow, so
that even low velocity flow can be
imaged with higher sensitivity.
Hitachi Medical Systems
Europe
Zug, Switzerland
www.hitachi-medical-systems.eu.
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3D spinal imaging technology
The OrthoMod 3D system
from Toshiba combines optical
information about the morphology of the patient’s back with a

classic radiographic image of the
spine (stitching) to yield a 3D
model of the vertebral column. The
3D model gives a complete view of
the spine so practitioners can thoroughly evaluate spine deformities
in pathologies such as scoliosis,
kyphosis, vertebral compression,
posture and balance anomalies, and
dorsopathy. The new system provides valuable information about
the rotations and twists in the spine
that are not possible to evaluate in
traditional 2D.
Before the development of the
OrthoMod 3D, getting 3D information usually meant a visit to a scanner or MRI for other exams. This
new technology allows access to 3D
information with no additional dose
compared to a 2D exam.
“Our new spinal imaging solution

is extremely accessible,” says René
Degros, Business Unit Manager for
X-Ray with Toshiba Medical Systems
Europe, “and it can be easily integrated into an existing R/F or RAD
suite equipped with digital full spine.
It is particularly suited for practices
focusing on radiology, pediatrics,
orthopedics and ambulatory surgery.”
Toshiba is the official distributor of OrthoMod 3D, the technology
developed by AXS Medical, a division
of DMS-Apelem, the French manufacturer of high-end radiology solutions and a leader in stereo-radiographic imaging and 3D modeling
tools for orthopedic applications.
Toshiba
Zoetermeer, The Netherlands
http://toshiba-medical.eu

First general purpose digital SPECT/CT
The Discovery NM/CT 670 CZT from GE Healthcare
is the world’s first general purpose, ultra-high resolution SPECT/CT imaging system for Nuclear Medicine
research and high-performance clinical work. The new
system is equipped with a new digital detector powered
by cadmium zinc telluride (CZT) technology, which is
considered as one of the most significiant technological
breakthroughs in nuclear medicine since the introduction
of the first general purpose gamma camera designed by
Hal Anger in 1957.

Built on GE’s pioneering legacy in molecular imaging, the Discovery NM/CT 670 leverages the company’s
decades of imaging experience and advanced SPECT and
CT technologies. The automated fusion of SPECT and CT
images in the Discovery NM/CT 670 provides clarity to
make reliable diagnoses.
On the SPECT side of the new system, the system’s
advanced Elite NXT detector technology, including
MAY/JUNE 2016
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ultra-short PMTs and miniaturized electronics, gives
superb energy resolution, outstanding SPECT resolution and very high count rate for visible image clarity.
An Ultra-Thin Pressure Sensitive Device and automated
body contouring helps leverage this high resolution by
imaging as close to the patient as possible. Powerful
SPECT algorithms enables up to a 50% reduction in
dose or acquisition time without sacrificing image quality. Patients who have physical limitations will particularly benefit from the new system. One example is cardiac SPECT exams that require the patient to hold their
arms above their shoulders for the entire exam, very
tightly to the head in order to permit the detectors to
rotate closely around the chest for the best image quality. For patients with arm or shoulder pain this can be
extremely painful and possibly intolerable for the duration of the scan.
SPECT/CT.
Both functional and anatomical information can be
provided with multi-slice SPECT/CT technology, with a
innovative hybrid technology seamlessly integrating the
functional images of advanced SPECT with the precise
anatomical detail of multi-slice high-resolution CT. The
new SPECT/CT technology comes with tightly packed
detectors, which allow increased proximity and flexibility when positioning the patient for the exam; therefore
patients are not required to hold still in strenuous positions and so can tolerate the exam better.
GE Healthcare
Little Chalfont, UK
www3.gehealthcare.com
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Free app and database available for the teaching of MSK radiology

The data base of MSK cases can be accessed via the website www.mskradiology4u.co.uk or via an app, which can be downloaded without cost.

Recognising that the days of teaching radiology through the viewing of
films in a darkened room belong to
the past and that nowadays for the
tech-savvy modern generation, mobile
computing technology is a routine and
valuable adjunct to digital textbooks,
a group of British radiologists have
developed a web site and a free app for
accessing a comprehensive database of
musculoskeletal radiology cases.
The educational website comprises
over 3000 anonymized case studies
in musculoskeletal imaging selected
from the teaching files of the Royal
Orthopaedic Hospital in Birmingham,
UK. The cases vary from the commonor-garden to the esoteric with the

emphasis being on radiographs and
MR images covering all aspects of musculoskelatal disease, including spinal
imaging. The database is accessible via
an app suitable for all mobile platforms,
i.e. iOS (iPhone and iPAD), Android
(smartphone and tablets) as well as via
a user-friendly website (www.mskradiology4u.co.uk).
The cases can be sorted and filtered
according to anatomy, pathology or by
keywords. It is also possible for users to
create their own library of interesting
cases using a bookmark option. New
cases are continually being added to the
database. These can also be accessed
at the “Recently Added Cases” section.
Designed as a useful teaching tool

for the medical community in general,
and radiologists and associated health
professionals in particular, access to the
the interactive app and website is freeof-charge.
The teaching tool was developed
by Dr A Mark Davies, Dr Steve James
& Dr Rajesh Botchu, all of whom
are Consultant Musculoskeletal
Radiologists at the Royal Orthopedic
Hospital, Birmingham, UK.
The development was supported by
the Birmingham Orthopedic Charity,
Birmingham, UK
More info :
Email- info@mskradiology4u.co.uk
www.mskradiology4u.co.uk

New Digital Breast Tomosynthesis system receives CE mark and wins Red Dot
Design Award
The Planmed Clarity 3D digital breast tomosynthesis system
and the Planmed Clarity 2D full
field digital mammography system have received the CE mark
and are now available for sale in
the EU and other countries where
the CE mark applies. The systems
have also won the prestigious Red
Dot Design Award.
Digital breast tomosynthesis produces a 3D volume of the
breast and resolves the challenge
of overlapping tissue structures.
This results in enhanced diagnostics, especially for patients with
denser breast tissue. Planmed’s
patented new tomosynthesis
method significantly improves
image accuracy and allows even
the smallest details to be captured
48

with great precision.
“We are very excited about
the CE clearance, as it permits
us to launch a new and improved
method to combat breast cancer.
The Red Dot Design Award is a
further testament to our dedication and hard work”, said Jan
Moed, Managing Director of
Planmed.
In addition to the Planmed
Clarity 3D digital breast tomosynthesis system, the new product
family also includes the Planmed
Clarity 2D digital mammography system, which can be easily
upgraded to digital breast tomosynthesis at any time. Both systems allow imaging with a low
effective patient dose and feature a durable digital detector for
D I
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mobile screenings, as well as the
new Planmed Clarity Flow touch
control with dual touchscreens.
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”We are convinced that both
systems will be well accepted. The
Red Dot jury especially valued
their eye-catching and functional
design, which also enhances ergonomics. The adaptive touch control of the systems will provide an
unforeseen user experience”, Moed
continues.
The Planmed Clarity systems
provide outstanding image quality and enable a fast and reliable
workflow in all situations – from
screenings to diagnostic imaging
and biopsy procedures. Ensuring
positive patient experience is also
one of Planmed’s guiding design
principles. ”We can reduce patient
anxiety with the design of the systems and consequently encourage more women to participate
in breast cancer screenings”, concluded Moed.
Planmed
Helsinki, Finland
www.planmed.com

A “simply smart
ultrasound system”
Specialists in developing cutting-edge ultrasound solutions and
providing world-leading education
for point-of-care visualization
access, FUJIFILM SonoSite Inc
have announced that CE mark and
510(k) clearance have been granted
for the company’s new mountable
ultrasound system, the SonoSite
SII. Developed for regional anesthesia, vascular access and trauma
applications, the SII empowers
efficiency for clinicians through
a simple, yet smart user interface
that adapts to the user’s imaging needs. The system is portable
and can be used across multiple
hospital environments, including
a zero footprint option for spaceconstrained rooms.
“SonoSite introduced the first
mountable ultrasound system in
2007, providing an unparalleled
solution for clinicians who valued and needed to accelerate their
clinical workflow,” said Brian Leck,
Vice President, Global Direct Sales,
FUJIFILM SonoSite Inc. “The new
SII ultrasound system expands
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on the initial design goals of our
mountable legacy system by offering more functionality, and an even
better user experience from start
to finish. We listened to clinicians,
and delivered a product designed
to maximize the efficiency of their
ultrasound use. The SII is the epitome of the SonoSite brand, allowing clinicians to confidently use
the system from day one.”
For regional anesthesiologists,
enhancing patient throughput is
a critical need, especially as anesthesiologists are performing an
increasing number of ultrasoundguided procedures on a daily basis.
The SII features a new touchscreen
user interface with a cliniciandriven menu logic that adaptively
adjusts to the use case – “what you
need, is what you see”. An embedded dual transducer connector also
allows quick switching between
transducers with two simple taps
of the screen, ensuring that the
right transducer is always readily available. To further accelerate end-to-end workflow, the SII
comes with a new stand, offering
elevated transducer holders and
additional storage, all while minimizing footprint.

For trauma patients, the speed
and ease of image acquisition is
vital, as a few minutes can alter
a patient’s care path. The SII features DirectClear technology, a
novel, patent-pending process that
is available on select transducers.
D I
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DirectClear elevates transducer
performance by increasing penetration and contrast resolution.
This transducer innovation contributes to an unsurpassed imaging
experience for the clinician.
FUJIFILM SonoSite
Tokyo, Japan
www.sonosite.com

New generation of diagnostic displays to for
more comfortable reading of studies

Over the years, Barco’s Coronis
Fusion 6MP has become the preferred standard for radiologists
worldwide. Now, the Belgian company is launching a new generation of its Coronis Fusion line, further boosting diagnostic accuracy
as well as radiologist productivity.
“The role of the radiologist is
changing. With the shift to valuebased healthcare, radiologists need
to work more efficiently and interface more with patients. Add to
this the increasing complexity of
studies and you can understand
why radiologists are focused on
productivity now more than ever,”
says Lynda Domogalla, VP Product
Marketing Healthcare for Barco.
“Image quality, workflow, and reading comfort are critical for optimal
productivity. By taking all of these
factors into account, our Coronis
Fusion display systems have been
proven to improve radiologists’
daily practice.”
According to a recent study by
The MarkeTech Group, about 85%
of radiologists use three displays
or more. So it’s not surprising that
87% of radiologists experience
physical discomfort (such as back
pain, neck strain, and eye fatigue)
when reading images. With its 30”
screen, Barco’s Coronis Fusion
offers the highest screen real estate
on the market, providing the perfect canvas for multimodality diagnostic imaging and enabling flexible positioning of images on a single screen. Built on the latest IPS
panel technology, Coronis Fusion
ensures a screen area that is 100%
compliant with the ACR guideline
for luminance ratio. It offers 50%
49
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With its super wide viewing angle, Coronis Fusion not only reduces head and eye movements, but also minimizes
image manipulations for a more ergonomic reading experience.

more calibrated light (and 10% more
just noticeable differences) for faster
diagnosis of subtle details, improving radiologists’ workflow.
Additionally, Coronis Fusion
offers smart image-enhancing
technologies to further improve

detection probability. These include
SpotView technology to focus the
light on lesions or abnormalities
that require extra attention. It even
enables the size of the image in the
focal spot to be doubled so no detail
goes unnoticed.

The new displays systems come
with additional built-in features
that help streamline workflow.
By automating routine tasks they
make reading sessions more efficient. Tools comprise VirtualView
(to create a virtual nav-head) and
DimView (to remove light pollution
coming from surrounding displays),
so radiologists can keep their focus
on the details that really matter.
Like all of Barco’s radiology displays, Coronis Fusion is bundled
with MediCal QAWeb – a cloudbased service for automated, remote
calibration and Quality Assurance –
which ensures the display is up and
running to perfection at all times,
with no interruptions to the radiologist’s workflow.
Each display system comes with
an ultra-fast display controller – validated with the latest workstations
and with all major PACS applications – and includes seamlessly integrated technologies to boost functionality and performance.
Barco
Kortijk,Belgium
www.barco.com

Intra-operative 3D imaging facilitates surgeons’ work
The newly introduced
Evar Guidance Engine software from Siemens supports
minimally invasive treatment
of aortic aneurysms and is the
first application package that
enables an automated workflow for stent placement with
fusion imaging.
The system supports the
entire surgical process using
automated workflows, from
analysis of the pre-procedural CT images to imagesupported intervention and
intra-operative 3D monitoring. Using fusion imaging, the
CT image is prepared automatically for overlaying with the 2D x-ray image. The Evar
Guidance Engine recognizes the vessel walls in the aorta,
marks the main vessels branching away from it, and calculates the ideal angulation for the C-arm. At this point the
anatomical markings on the pre-procedural CT image can
be displayed on the x-ray image to serve as a guide for the
50
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surgeon, enabling the stent to be precisely positioned.
This fusion imaging in the hybrid OR reduces both the
radiation dose required and the dose of contrast media for
the patient, compared to traditional methods without imaging
support. This makes highly accurate stent positioning possible, while also reducing the duration of surgery. Dr Philipp
Geisbuesch, vascular surgeon at the Heidelberg University
Hospital, is already working with a prototype of the new
software: “The optical system is an absolute winner, since you
always have all the key orientation points in view. I can always
see where the renal artery is, and which angulation I need to
select. Fusion imaging enables us to place the endograft with
maximum accuracy and the correct angulation. All with minimum use of contrast media.”
The results can be assessed immediately following surgery using Siemens’ syngo DynaCT 3D imaging : “Using this
contrast-enhanced cone beam CT, we discovered associated
endograft or other complications in seven percent of patients
that we could immediately repair on the table. Now we can be
sure: that once we bring our patient out of the operating room,
everything that could be done has been done.”
Siemens
Erlangen, Germany
www.siemens.com
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