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A cat among the French screening
mammography pigeons

C

oming as it did amongst the
celebrations of the annual
“Pink October” campaign
designed to make women
more aware of the perils of breast cancer,
the recent announcement from the French
Minister of Health, Marisol Touraine on
her intention to fundamentally re-organise the current state-financed system for
screening mammography came as a huge
shock to most French radiologists in the
breast imaging field.
In fact it shouldn’t have been much
of a surprise since she was “merely”
accepting the recommendations of an
advisory committee that she had set up
with the express intention of analysing the relevance of the current breast
cancer screening programme in France,
and whose report had already been
published. Established a year ago with
a remit to analyse the scientific status
of the risk/benefits of screening mammography and to consult and sound out
opinions of relevant interested parties
in France, including lay members of the
public, the steering committee‘s terms
of reference already gave a hint of what
might be expected. Right up front the
committee recognized that there existed
a profound scientific controversy whose
origin lay in the uncertainty of the
precise extent to which breast cancer
screening had contributed, if at all, to a
decrease in the level of mortality due to
breast cancer and the concomitant concern that mammography may be generating an indeterminate but possibly large
number of cases of overdiagnosis and
overtreatment.
Coincidentally, at approximately the
same time that the committee submitted its report to the French Minister of
Health, one of the most influential bodies involved in screening mammography in Europe, the European Society of
Breast Imaging (EUSOBI) issued a position paper on screening mammography
in Europe (Sardanelli et al. Position
paper on screening for breast cancer by
the European Society of Breast Imaging
(EUSOBI) and 30 national breast radiology bodies Eur Radiol. 2016 Nov 2
2016). Representing 30 national breast
radiology bodies from virtually every
D I
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country in Europe, EUSOBI certainly
made crystal clear their opinion on
screening. The openly stated aim of
their position paper was to “ give a clear
message in favor of screening mammography to national and local governments, policy makers, referring physicians and the general population” Going
further, EUSOBI supported mammography “as a population based mass screening tool which results in a relevant
reduction in breast cancer mortality...
People and institutions questioning its
validity despite a large body of evidence
accumulated in more than three decades
put women’s life at risk”.
Whether or not the French advisory
committee had access to EUSOBI’s position paper prior to the publication of
their own report is not known. In fact
the French committee (which did not
include any radiologists for reasons of
conflict of interest) finally came up with
a report which recognized that as far as
the scientific debate re the true value of
screening was concerned there appeared
to be no way of reconciling the opposing views of the parties for and against
screening mammography. They did come
up with a list of recommendations, one of
which was the desirability of providing
women who might be considering breast
screening with “more balanced and complete” information to facilitate their decision. (Just how this utopic ideal could be
achieved given the irreconcilable positions of the pro and con screening lobbies
wasn’t explained).
The committee then made two concrete suggestions to the French Minister
of Health to choose from on the future of
screening mammography in France. The
first of these was nothing less than a recommendation simply to stop completely
all population-wide screening. The second suggestion was the stopping of the
screening programme in its present form
but replacing it with a new and radically
modified form. Tantalisingly, no information was given about such modifications.
Upon receipt of the report, the French
Minister of Health decided on the second
suggestion.
So maybe not (yet) a cat among the
pigeons but at least a kitten n
3
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IMA GI N G NEWS
Study shows CT can
dramatically reduce
cardiac catheterisations

The final diagnosis of obstructive
coronary artery disease is made by
invasive coronary angiography, which
has the advantages of allowing simultaneous coronary stenting and planning of coronary artery bypass grafting Over 3.5 million cardiac catheterisations are performed in Europe each
year. Evidence from the United States
and Europe, however, suggests that
invasive coronary angiography has low
diagnostic yield, indicating potential
overuse, and also rare but possibly life
threatening complications. Computed
tomography (CT) is the most accurate
non-invasive test for the diagnosis of
coronary artery disease. The greatest
clinical value of cardiac CT may be
its ability to reliably rule out obstructive coronary artery disease in patients
with atypical presentation and thus
with a low-to-intermediate pretest
probability of disease.
A study jointly conducted by radiologists and cardiologists at Charité
– Universitätsmedizin Berlin and published in the latest issue of he BMJ
compares computed tomography
(CT) with cardiac catheterisation in
patients with atypical chest pain and
suspected coronary artery disease
(CAD). (Dewey M et al., Evaluation of
computed tomography in patients with
NOVEMBER 2016

atypical angina or chest pain clinically
referred for invasive coronary angiography: randomised controlled trial. BMJ.
2016; 355: i5441).
The results of the study showed
that CT reduced the need for cardiac
catheterisation from 100% to 14% in
the group of patients who received
CT first instead of catheterisation. If
catheterisation was needed in the CT
group, the proportion of catheterisations showing obstructive CAD was 5
times higher than in the catheterisation group. Over a period of 3.3 years,
the patients in the CT group neither
had more cardiac catheterisations nor
an increase in cardiovascular events.
Moreover, CT shortened the length of
stay by 23 hours and 79% of patients
said they would prefer CT for future
examinations of the heart. Overall,
the results of the study show that CT
is a gentle test for reliably ruling out
CAD in patients with atypical chest
pain who are currently being referred
for cardiac catheterisation in routine
clinical practice.
Prof Dewey commented “along
with the results of other randomized
studies, the study provides ample evidence for the benefit of cardiac CT
examinations. I therefore think that it
is now time to enter into serious discussions to make CT a diagnostic test
to be reimbursed by health insurance.
There is also an urgent need for further research funding from European
governments and the European
Commission to investigate implications for healthcare costs and the role
cardiac CT could play in novel preventive strategies”.
http://tinyurl.com/Dewey-et-al-paper

Tau PET imaging shown to
correlate with tau neuropathology in Alzheimer’s
disease

Tau PET is a new and promising imaging method for Alzheimer’s
disease. A case study from Lund
University in Sweden now confirms
D I
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that tau PET images correspond to a
higher degree to actual changes in the
brain (Smith R, Puschmann A, Schöll
M, Ohlsson T, van Swieten J, Honer M,
Englund E, Hansson O. 18F-AV-1451
tau PET imaging correlates strongly
with tau neuropathology in MAPT
mutation carriers. Brain. 2016;139:
2372).
According to the researchers behind the study, this increases
opportunities for developing effective drugs. There are several different
methods of producing images showing the changes in the brain associated with Alzheimer’s disease. The
tau PET method reveals the presence
of a protein in the brain, tau, with
the help of a gamma camera and a
radioactive label molecule (F-AV1451).Tau has an important function
in assisting the transport of various
substances within the brain’s nerve
cells. People with Alzheimer’s disease have raised levels of tau, leading to accumulation of the protein
in the brain cells and gradually to
cell death. Lund University and Skåne
University Hospital are among other
institutions studying patients with
the tau PET method for research
purposes. Until now, no one has had
precise knowledge of how well the
new imaging method reproduces the
actual changes in a brain affected by
Alzheimer’s disease. The current case
study, however, shows that image and
reality match up well. The study has
enabled researchers to compare tau
PET images and brain tissue from
the same person for the first time.
The brain tissue came from a person
who died having recently undergone
examination with the new imaging
method.
“Tau PET can improve diagnostics,
but above all, the imaging method
can be of great significance in the
development of new drugs to combat
Alzheimer’s disease”, explains Ruben
Smith, researcher at Lund University
and physician at Skåne University
Hospital. He continues:
“There are new candidate drugs
which aim to reduce the accumulation
5
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The brain of an Alzheimer’s patient in a tau PET image. Red indicates the areas with
the highest concentration of the tau protein. In the magnifying glass, a microscope
enlargement showing the dark red streaks and islands of tau. Image courtesy of
Michael Schöll

of tau. The imaging method opens up opportunities to
investigate the development of the disease at a detailed
level, and to observe how tau aggregates are affected by
the drugs.”
“The person who was examined had a mutation which
led to the same type of accumulation of tau in the brain
as in Alzheimer’s disease. A single case study might seem
insignificant, but since there are areas with a lot of tau
stored and others with less tau in the same brain, it is sufficient to examine one person in order to verify whether
the imaging method works”, explains Oskar Hansson,
professor at Lund University and consultant at Skåne
University Hospital.
Interest from the research community in imaging
methods focusing on tau is strong and growing. A reliable reproduction of tau protein in the brain is considered
a more relevant marker and a better diagnostic tool than
competing methods which are already in use.
The researchers behind the study are now focusing on
tracking aggregation of tau in the brain over time and
connections with diagnostics using spinal fluid samples.
Tau PET imaging is considered interesting for other, less
common, neurological diseases as well, such as frontal
lobe dementia and Parkinson’s-like diagnoses such as PSP
(progressive supranuclear palsy) and CBD (corticobasal
degeneration).
http://tinyurl.com/Smith-et-al-pape

Barriers to reducing unnecessary
back pain Imaging

Studies have shown that imaging is often inappropriately used in patients with nonspecific low back
pain. For example in a recent study Gidwani et al found
that 31% of low-back pain MRIs were inappropriate
(Gidwani R, Sinnott P, Avoundjian T, Lo J, Asch SM,
Barnett PG Inappropriate ordering of lumbar spine magnetic resonance imaging: are providers Choosing Wisely?
Am J Manag Care. 2016; 22:e68). They authors found that
financial gain was not behind this inappropriate overuse
of imaging

6
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To identify clinician-perceived barriers which could
inhibit the reduction of overuse of low back-pain imaging, researchers in the United States surveyed a random
sample of physicians, nurse practitioners, and physician
assistants (Sears ED, Caverly TJ, Kullgren JT, Fagerlin
A, Zikmund-Fisher BJ, Prenovost K, Kerr EA Clinicians’
Perceptions of Barriers to Avoiding Inappropriate Imaging
for Low Back Pain-Knowing Is Not Enough.JAMA Intern
Med. 2016 doi: 10.1001)
In the survey, a hypothetical woman with low back
pain and no symptoms that would necessitate immediate imaging requested computed tomography (CT) or
magnetic resonance imaging (MRI). Participants were
asked how they would respond and what factors would

influence their answer.
Principal findings were
• Only 3% of clinicians believed the patient would
benefit from CT or MRI, and 77% worried that ordering
such imaging would lead to future unnecessary tests or
treatments.
• More than half of clinicians thought the patient
would be upset if she didn’t receive imaging, but only 6%
said they would order imaging to satisfy her.
• About 75% of clinicians felt they would be unable to
make specialty referrals without CT or MRI results.
• About 25% of clinicians didn’t think they had sufficient time to discuss the pros and cons of CT or MRI,
and almost all thought having more patient-education
materials would be helpful.
• About a quarter of clinicians worried that not ordering imaging would leave them exposed to malpractice
claims.
Thus, in this study Sears et al found that almost all
respondents knew that imaging was not indicated in the
hypothetical scenario, and most said they would not order
imaging despite patient pressure. This is in contrast to the
results of Gidwani et al who found a significant level of
inappropriate imaging. The nature/design of the survey
by Sears et al could explain the discrepancy. In real-life,
there could still be barriers influencing imaging decisions.
http://tinyurl.com/Gidwani-et-al-paper
http://tinyurl.com/Sears-et-al-paper
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Study links autism severity to genetics
and diagnostic ultrasound in pregnancy
For
children
with autism and a
class of genetic disorders, exposure to
diagnostic ultrasound in the first
trimester of pregnancy is linked to
increased autism
severity, according
Guidelines currently recommend that diagnostic ultra- to a recent study
sound only be used for medical necessity. The results
from researchers
of the current study on a possible association between
autism and the use of ultrasound in the first trimester at the University of
Washington, USA.
of pregnancy bolster these guidelines.
The study (Webb
et al. Severity of ASD symptoms and their correlation with the
presence of copy number variations and exposure to first trimester ultrasound. Autism Res. 2016 1. doi: 10.1002/aur.1690)
examined the variability of symptoms among children with
autism, not what causes autism. What they found is that exposure to diagnostic ultrasound in the first trimester is linked
to increased autism symptom severity. The greatest link is
among children with certain genetic variations associated with
autism; 7 percent of the children in the study had those variations. FDA guidelines currently recommend that diagnostic
ultrasound only be used for medical necessity. “I believe the
implications of our results are to bolster the FDA guidelines,”
said corresponding author Pierre Mourad, professor of neurological surgery in Seattle. Mourad said their results are about
the first trimester of pregnancy. Data looking at the effect of
ultrasound on the second and third trimester showed no link,
he said.
The researchers used data from the Simons Simplex Collection
autism genetic repository funded by the Simons Foundation
Autism Research Initiative. The data were derived from 2,644
families among 12 research sites across the United States. “There
has been a real struggle as to why there are so many children
with autism,” said lead author Sara Webb, researcher in psychiatry
and behavioral sciences. “Where does this disorder develop from?
How do kids get autism? And the second question is why are kids
with autism so different from each other? This study really looks
at the second question. Within kids with autism, what are some
of the factors that may result in a child having a good outcome
or higher IQ or better language or less severity versus a child who
maybe takes more of a hit and continues to struggle throughout
their lifespan?”
Webb said the research team approached their work based on
a three-part model explaining variability in kids with autism. The
first is a genetic vulnerability to the disorder. Second, is an outside
stressor. And the third implies that the outside stressor has to
impinge on a kid at a certain time.
Webb said a number of outside stressors have been proposed
and investigated in autism. This study looked at only one of them
— ultrasound.
An earlier study published in Autism Research in 2014 showed
NOVEMBER 2016
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ultrasound exposure in utero caused mice to exhibit autistic-like
symptoms.
Mourad said he and his colleagues now intend to look more
closely into links between ultrasound and autism severity, as well
as the possibility - thus far not shown - that ultrasound exposure
could contribute to autism incidence.
http://tinyurl.com/Webb-et-al-paper

Immediate CT imaging of drunk
patients with possible traumatic brain
injury of low clinical value
Patients presenting to the emergency department (ED) with
altered mental status and alcohol intoxication can clinically resemble patients with an intracranial hemorrhage. Although intracranial hemorrhage can be quickly excluded with a head CT scan,
it is common practice to defer imaging and allow the patient
time to metabolize in order to spare Emergency Department
(ED) resources and minimize radiation exposure to the patient.
Although this reduces unnecessary scans, it may delay treatment
in patients with occult intracranial hemorrhage, which some fear
may increase morbidity and mortality.

A team of researchers from San Diego School of Medicine
sought to evaluate the safety of deferred CT imaging in these
patients by evaluating whether the time to scan significantly
affects the rate of neurosurgical intervention. The results of their
study have recently been published. (Granata RT et al. Safety of
deferred computed tomographic imaging of intoxicated patients
presenting with possible traumatic brain injury. Am J Emerg Med.
2016.. doi: 10.1016/j.ajem.2016.09.069).
In the retrospective study, all clinically alcohol-intoxicated
patients presenting to two university EDs were included and
the time to order CT imaging, findings on imaging, and outcomes of these patients were noted. Patients were assessed in
3 groups: CT ordered within 1 hour of triage, CT ordered 1-3
hours from triage, and CT ordered 3 or more hours from triage. During the study period, 5943 patients were included in
the study. Of these, no patients scanned in less than 3 hours
had intracranial findings on imaging requiring neurosurgery,
whereas one patient with a deferred CT scan required a neurosurgical intervention; however, it was not emergently performed. The researchers conclude that routine CT scanning
of alcohol-intoxicated patients with altered mental status is
of low clinical value. Deferring CT imaging while monitoring
improving clinical status appears to be a safe practice.
http://tinyurl.com/Granata-et-al-paper
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New 3-D bone-scanning technique

Chemists from Trinity College Dublin have devised
a revolutionary new scanning technique that produces
extremely high-resolution 3D images of bones -- without
exposing patients to X-ray radiation. The chemists attach
luminescent compounds to tiny gold structures to form
biologically safe ‘nanoagents’ that are attracted to calciumrich surfaces, which appear when bones crack - even at
a micro level. These nanoagents target and highlight the
cracks formed in bones, allowing researchers to produce
a complete 3D image of the damaged regions. The technique could have major implications for the health sector
as it can be used to diagnose bone strength and provide
a detailed blueprint of the extent and precise positioning
of any weakness or injury. Additionally, this knowledge
should help prevent the need for bone implants in many
cases, and act as an early-warning system for people at a
high risk of degenerative bone diseases, such as osteoporosis.
The research has just been published (Surender EM et al.

RSI MRI distinguishes prostate
cancer tumor grade

Physicians have long used MRI to detect cancer but
results of a recent study describe the potential use of
restriction spectrum imaging (RSI) as an imaging biomarker that enhances the ability of MRI to differentiate
aggressive prostate cancer from low-grade or benign
tumors and guide treatment and biopsy. (Yamin G Voxel
Level Radiologic-Pathologic Validation of Restriction
Spectrum Imaging Cellularity Index with Gleason Grade
in Prostate Cancer. Clin Cancer Res. 2016; 22:2668.)
“Noninvasive imaging is used to detect disease, but
RSI-MRI takes it a step further,” said Dr D Karow, senior
author. “We can predict the grade of a tumor sometimes
without a biopsy of the prostate tissue”.
In the study, the authors said RSI-MRI corrects for magnetic field distortions found in other imaging techniques and

Cyclen lanthanide-based micellar structures for application as luminescent [Eu(iii)] and magnetic [Gd(iii)] resonance imaging (MRI)
contrast agents. Chem Commun 2016;52: 10858)

Team leader Prof
Gunnlaugsson said:
“We have demonstrated that we can
achieve a threedimensional map of
bone damage, showing
the so-called microcracks, using noninvasive luminescence
imaging. The nanoagent we have developed
allows us to visualize the nature and the extent of the damage
in a manner that wasn’t previously possible. This is a major
step forward in our endeavour to develop targeted contrast
agents for bone diagnostics for use in clinical applications.”
He continued: “By using our new nanoagent to label microcracks and detecting them in MRI, we hope to measure both
bone quantity and quality and identify those at greatest risk
of fracture and institute appropriate therapy. Diagnosing weak
bones before they break should therefore reduce the need for
operations and implants - prevention is better than cure.”
In addition to the unprecedented resolution of this imaging
technique, another advantage is that it does not involve exposing
patients to X-rays. The red emitting gold-based nanoagents used in
this alternative technique are biologically safe - gold has been used
safely by medics in a variety of ways in the body for some time.
First author Dr E Surender, said: “ These nanoagents are
similar to the contrast agents that are currently being utilized for MRI within the clinic, and hence have the potential
to provide a novel means of medical bone diagnosis in the
future. Specifically, by replacing the Europium with its sister
ion Gadolinium, we can tune into the MRI activity of these
nanoagents for future use alongside X-ray and CT scans.”
http://tinyurl.com/Surender-et-al-paper
8
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The image on the left is a magnetic resonance image (MRI) of a prostate enhanced with restriction
spectrum imaging (RSI). Higher grade tumor is indicated by orange and yellow. The image on the
right is a digitized section of the prostate with the tumors outlined with blue dotted lines.

focuses upon water diffusion within tumor cells that exhibit
a high nuclear volume fraction. By doing this, the ability of
imaging to accurately plot a tumor’s location is increased and
allows for differentiation between tumor grades. Karow said
RSI-MRI can be used to guide treatment or biopsy to target
the region of highest-grade cancer.
At UC San Diego Health, more than 1,000 patients have
been imaged with RSI-MRI since 2014 and a subset have subsequently undergone MR-fused ultrasound guided prostate
biopsy. Previously, the team relied completely on systematic
— but random — biopsies of the prostate to diagnose cancer,
which has been the standard practice in the field for years.
Now, they use RSI-MRI to precisely target specific areas of
concern and enhance the accuracy of our diagnosis.
Although this study focused on 10 patients, more than
2,700 discrete data points were evaluated. These data suggest that RSI-MRI could eventually serve as a stand-alone,
non-contrast screening tool that would take 15 minutes
compared to a normal contrast-enhanced exam lasting 40
to 60 minutes.
“What our evidence shows so far is the imaging benefit
is coming from RSI-MRI,” said Karow. “I think this technique could become standard of care and mainstream for
the vast majority of men who are at risk for prostate cancer.
Full contrast MRI is expensive and risky for most men.
This is the kind of exam that could be done on a routine
clinical basis.”
http://tinyurl.com/Yamin-et-al-paper
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Symposium report
The role of CEUS in liver imaging and
patient monitoring
This article summarizes the papers presented at the satellite symposium sponsored by
Bracco Imaging at ECR 2016 on Contrast-Enhanced Ultrasound (CEUS) and chaired by
Prof. Dr. D.-A. Clevert

CEUS in liver imaging – does it provide added value over CT and MRI?
Speaker: Prof. Dr. D.-A. Clevert,
Munich, Germany

The aim of Dr Clevert’s presentation was to show the diagnostic
advantages of contrast enhanced
ultrasound image fusion by using
CT or MRI data.
Liver lesions have a prevalence
of approximately 5% in the populaProf. Dr. D.-A. Clevert is tion as a whole [1]. Approximately
at Großhadern University
25-50% of oncologic patients show
Hospital, Munich, Germany.
hepatic metastases at the time of
email
dirk.clever t@med.uni- diagnosis [2]. The liver is the main
muenchen.de
organ for the manifestation of distant metastases in oncological diseases. Reliable detection of hepatic metastases is therefore
a prerequisite for evaluating the prognosis and establishing a therapeutic procedure [3]. To evaluate the prospects
of resection or to plan interventional therapy, it is essential
to establish the number and location of the lesions. Prior
to this, the focal hepatic lesion must be accurately characterized [Fig. 1-2]. Since no single diagnostic tool can yet
clarify this question with sufficient reliability, histological
analysis remains the gold standard [2]. In a patient with
a known primary malignancy, any focal liver lesion seen
on unenhanced ultrasound must be regarded as suggestive of metastasis. For lesions smaller than 1 cm, the false
negative rate of unenhanced ultrasound is as high as 80%.
In some cancer units patients receive contrast-enhanced
ultrasound in addition to conventional ultrasound to
improve the liver staging [4-7] [Fig. 3-4]. The success
of surgery and tumor ablation therapies depends on the
knowledge of the exact number and location of metastatic
lesions [8].
Dynamic contrast-enhanced MRI opens up new possibilities for vascularization analysis and perfusion imaging but requires special sequences and contrast agents for
tumor characterization. Moreover, the use of gadolinium as
contrast agent is becoming increasingly questionable and
in renal impairment is now defensible only in exceptional
cases [9]. Computed tomography (CT) examination of the
liver still relies on i.v. administration of contrast agent.
10
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Radiation exposure and the nephrotoxicity of contrast
agents are avoided by diagnostic techniques based on
ultrasound [10].
Contrast-enhanced ultrasound

All contrast-enhanced ultrasound investigations are
conducted with a multifrequency curved array transducer.
A conventional B-scan is initially performed, followed by
color-coded duplex sonography. The color gain is set only
as high as necessary while avoiding obscuring artifacts.
For contrast-enhanced ultrasound examinations an intravenous bolus injection of 1.4-2.5 mL of a second generation blood pool contrast agent (SonoVue, Bracco, Milan,
Italy) consisting of stabilized microbubbles of sulphur
hexafluoride is administered, followed by a second bolus
injection of 10 mL of 0.9% NaCl through an 18 G needle.

Fig. 1: Imaging fusion using CT and Ultrasound data. CT revealed a 4 cm liver lesion (red
arrow) suspected of being FNH. The color Doppler examination detected a feeding vessel
(yellow arrow).

Fig. 2: Imaging fusion using CT and Ultrasound data. CT and CEUS detected the feeding
artery (white arrows) and the central scar in CT (red arrow) and ultrasound (yellow arrow).
Due to the contrast behaviour the final diagnosis was FNH.
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is uploaded in the ultrasonic device. Standard DICOM data
sets of all cross-sectional CT examinations can be used for
image fusion. Patients are examined in the supine position
to mimic the situation of the CT or MRI setting. All special
ultrasound techniques such as duplex-US, power Doppler or
contrast-enhanced ultrasound can be integrated in the image
fusion examination [15-20]. After successful registration and
image fusion the registered CT or MRI images can be shown
simultaneously with the respective ultrasound sectional plane.
Conclusion

Fig. 3: Imaging fusion using CT and Ultrasound data. Follow up examination after treatment
of prostate cancer. CT detected an unclear liver lesion with suspicioun of a liver metastasis (red
arrow). The lesion appears anechoic in conventional grey scale (yellow arrow).

For diagnostic and interventional procedures ultrasound
image fusion can be used as a complementary imaging technique. Image fusion has the advantage of realtime imaging
and can be combined with other cross-sectional imaging
techniques. Furthermore fusion of US images with CT or MRI
facilitates diagnosis and postinterventional therapy control.
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Contrast-specific techniques use a low applied acoustic pressure to produce images based on nonlinear acoustic interaction between the ultrasound system and stabilized microbubbles. These microbubbles oscillate and resonate, giving
continuous contrast enhancement to gray-scale images [11].
SonoVue is of low solubility, innocuous, isotonic with human
plasma, and devoid of antigenic potential, as it does not contain any proteinaceous material [12-14]. CEUS employs continuous low mechanical index MI (0.07-0.10) with the curved
array multi-frequency probe.
Image fusion

For image fusion a magnetic field generator and a curved
array transducer are required as hardware components.
Additionally, dedicated software that enables the detection
of the transducers by a positioning system is necessary. The
positioning system calculates the exact position of the respective transducer. For data registration the DICOM data set
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Monitoring image guided Intervention
Speaker: Dr Franca Meloni, Como, Italy

Dr Meloni introduced her talk by reminding
the audience of the roles of ablation therapy,
as used frequently for the local treatment of
tumors. Radiofrequency, laser and cryoablaDr MF Meloni is at tion have been the most commonly used but
the
Interventional over recent years microwave ablation is being
Ultrasound Institute, increasing and successfully applied, particuCare Igea, Milano Italy
larly in the treatment of metastases. The proceemail:
meloni.mariafranca@ dures are usually carried out under ultrasound
guidance, with MRI and CT being used for
gmail.com
staging and evaluation. It would thus be ideal
to have the same ultrasound based modality to immediately evaluate the result at the end of the procedure. However the hyperechoic
areas on normal US do not correspond to the necrotic region as
seen on CT the day after the treatment.
As a result both Italian and European Guidelines now stress that
the management of oncology patients undergoing ablations need
scontrast-enhanced ultrasound. (CEUS). In particular, the Guidelines recommend the use of CEUS as a complement to CECT and/
or CEMRI for pre-treatment staging and assessment, for facilitation
of needle positioning in cases of incomplete or poor lesion delineation on unenhanced US, for evaluation of the immediate treatment
effect after ablation and for assessment of tumor progression when
CECT or CEMRI are not conclusive.
Thus, CEUS is used in four different phases of the overall ablation: process

1) Pre-treatment Evaluation

In the case of metastases, here are two pieces of information to
be determined, namely the number of lesions and their size. Liver
metastases often exhibit a hypervascular halo during the arterial
phase of CEUS. In our experience we find that when treating by
thermal ablation, the ablation margin should be greater than 5 mm
and if a thick hypervascular halo is present the safety margin should
be cautiously increased to include the entire inflammation rim in
the volume of necrosis.
Regarding hepatocellular carcinoma (HCC), examination by
CEUS may determine whether ablation may be contraindicated.

Ablation procedures are carried out under Ulatrasound guidance. Ideally the same
imaging modality should be used to evaluate the result at the end of the procedure.
However hyperechoic areas on normal US do not correspond to necrotic areas on
CT. European Guoidelines now recommend CEUS
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In pre-treament evaluation of metastases, th number and size of metatsases should
be determined

For example what appears to be a single lesion on CT may on
CEUS be revealed as multinodular confluent lesions contraindicating ablation.

2) CEUS- Guidance procedure

For metastases non-detectable on CT, the use of CEUS is easy,
since there is time with the late phase to make sure that the needle
is inserted correctly.
CEUS-guidance of the ablation procedure can also be helpful in
the recurrence of previously treated metastatic lesions, where small
lesions may not be visible in conventional ultrasound. Likewise the
correct placement of the needle for ablation of small reoccurring
HCC lesions that are not visible on CT can be achieved with CEUS.

3) Periprocedural procedure evaluation

This is carried out either immediately or 24 h after the procedure.
Immediate CEUS
For immediate evaluation. CEUS can again be useful, One example
is if, just after microwave ablation a HCC lesion on standard US
appears covered by a hyperechoic area. Often on evaluation by
CEUS it can be seen there is indeed an enhancement as a result
of the inflammatory ring but the enhancement can be seen to be
thicker and irregular, thus residual tissue.
Another point regarding the use of CEUS immediately after treatment concerns the possibility of underestimation of the size of
the necrosis, which is particularly important with small lesions. It
should be remembered that because a certain number of cells in
sublethally injured tissue at the periphery of the ablation zone die
in the hours following the ablation, there can be overall contraction of the tissue, resulting in an apparent reduction in the size of
the necrosis.
CEUS 24h post procedure
There are several examples of the use of CEUS imaging 24h post
procedure, such as monitoring post-Trans Arterial Chemoembolization (TACE); or the detection of early complications after thermal ablation of a large lesion.
Treatment response.
In the context of interpreting CEUS images, it is important to define
what exactly is meant by complete treatment response, both in
the treatment of HCCs and for metastases. For HCCs complete
response is when there is no viable enhancement in the lesion and
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surroundings and when a safety margin of 5mm is obtained. For
metastases, the safety margin is 1cm. Both are very easy to measure
with CEUS.
Several studies have been carried out comparing the performance
of CEUS both immediately post procedure and 24 h post-procedure with that of CT 24h post-procedure. These studies reported
high sensitivity and specificity of the immediate post-procedure
CEUS. In a retrospective study carried out by Dr Meloni such findings were confirmed, with in particular the accuracy of the immediate CEUS examination being found to be similar to that of CEUS
24h post-procedure and CT 24h post-procedure (Meloni MF et al.
Contrast enhanced ultrasound in the evaluation and percutaneous
treatment of hepatic and renal tumors. Eur J Radiol. 2015; 84: 1666).
Other studies e.g. that for the group of Solbiati (Mauri G et al. Intraprocedural contrast-enhanced ultrasound (CEUS) in liver percutaneous radiofrequency ablation: clinical impact and health technology
assessment. Insights Imaging. 2014; 5: 209) reported similar results
confirming that the intraprocedural use of CEUS has a relevant
clinical impact with a reduction in the number of re-treatments as
well as a reduced level of cost per patient.

4) Follow-up

CEUS is useful in the assessment of local tumor progression for
example when the follow-up of previously treated lesions by CECT
or CEMRI is contraindicated or not conclusive. In addition, the
CEUS technique can be used in the follow-up of newly appearing
lesions. Thus an important application of the CEUS technique in
follow-up situations is its ability to pick up very small recurrent
lesions which may be undetectable by other imaging modalities —
this use of CEUS can save considerable time.
Dr Meloni cited one recent paper (Bernatik T et al Benefit of
Contrast-Enhanced Ultrasound (CEUS) in the Follow-Up Care of
Patients with Colon Cancer: A Prospective Multicenter Study. Ultraschall Med. 2015; 36: 590-) which reported the detection using
CEUS of liver metastases which had remained undetected with
conventional ultrasound. The conclusion of the paper was that
CEUS must be used in the follow-up of patients with colon cancer
in addition to unenhanced ultrasound. The use of unenhanced
ultrasound alone in such cases is not safe — CEUS must be used.

Take-home messages

• The use of CEUS is important in patient evaluation; monitoring
treatment outcome and in patient follow-up.
• It is inappropriate and incorrect to refer patients with liver
tumors for ablation treatment in centers where CEUS is not used
• CEUS is the safest and most reliable technique for pre-, peri- and
post-procedural assessment of ablation therapy.

drugs results in destruction of vascularization and tissue modification, so the goal of
functional imaging is to be able quantify
such modification and to be able to link this
to the progression-free survival (PFS) and
overall survival (OS).
The FDA requires validation if the use of
an imaging biomarker is to be used for the
monitoring of treatment. A major example in
Dr N Lassau is at the
which functional imaging could have a role
Institut Gustave-Roussy,
Villjuif, France Université is in the field of renal cell carcinoma, where
five new anti-angiogenic drugs have been
de ParisSud, France
email : nathalie.lassau@ introduced over the last three years. Selection
gustaveroussy.fr.
of the most appropriate drug through the use
of biomarkers as determined by functional
imaging would be a great advantage, not just
for the patient but also because of the high cost of these drugs.
In this context, it should be noted that we are dealing with predictive biomarkers (i.e. those predicting the effect of treatment) as
opposed to prognostic biomarkers which are not related to the
effect of treatment.
Validation according to the Oxford guidelines involves in
sequence: pre-clinical studies in animal models; mono-centric
clinical studies and finally multi-centric studies. As a comparison it should be noted that the benchmark technique Dynamic
Contrast-Enhanced MRI (DCE-MRI) has been the subject of
more than 100 mono-centric studies with > 1000 patients but
as yet no multi-centric studies whereas although DCE-US has
fewer mono-centric studies it has already one multi-centric study
(700 patients).
One key paper in the field was that from the group in Manchester,
UK (O’Connor JP & Jayson GC. Clin Cancer Res. 2012 15;18: 6588)
who asked the very question we are trying to address:
“Do imaging biomarkers relate to outcome in patients treated with
VEGF inhibitors?” In metastatic renal cell carcinoma, using predictive biomarker (early change after treatment) only four studies out
of many reviewed were found to be able to link outcome (overall
survival) to the marker. Of these four studies, three used CT imaging and the fourth— from the Insitut Gustave Roussy — used
DCE-US.
In HepatoCellular Carcinoma, there were similar results. Only two
studies were able to link the parameter to the overall survival. Of
these studies one used DCE-MRI and the other — again from

Validation of Dynamic Contrast Enhanced
US (DCE-US) in predicting outcomes of
anti-angiogenic therapy of solid tumors.
Speaker Dr Natalie Lassau, Paris, France

The goal of Dr Lassau’s presentation was to explain how the technology of DCE-US has been validated for the monitoring of antiangiogenic treatment of solid tumors. The use of new anti-angiogenic
NOVEMBER 2016
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DCE-US involves the dynamic acquisition of data during the adminstrationj of contrast agent — at a faster rate than DCE-MRI or DCE-CT h
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DCE-US has now been validated in a multi-centric trial. Studies have shown that the
cut-off of 40% decline of the area under the curve is most appropriate parameter correlating with Progression-Free Survival and Overall Survival. Above images from study
on the treatment of Hepatocellular Carcinoma with a Tyrosine Kinase Inhibitor drug

Gustave Roussy— DCE-US
Thus it is clear that so far there is only a low level of validation.
One reason for this is that, for the early evaluation of anti-angiogenic drugs there is no consensus about the parameters to be
followed nor the optimal timing of their measurement. Measurement of the blood flow perfusing the tumor could be used; alternatively blood volume could be used; yet another possibility is the
measurement of mean transit time.

Principle and Evaluation of DCE-US

Based as it is on the dynamic acquisition of images during the
injection of contrast agents, the underlying principle of CEUS is
analogous to those of DCE-MRI or DCE-CT. With DCE-US the
temporal resolution (4 frames/sec.) is however better than that of
DCE-CT (1 acquisition/sec.) or that of DCE-MRI (1 acquisition
every 2 secs).
In practice, staying in the same plane, the wash-in and wash-out
are observed. There are a total of 7 possible parameters that can be
derived from the time/intensity curve, namely
area under the wash-out; area under the wash-in; peak intensity;
area under the curve; time to peak intensity; slope to wash-in and
full width at half maximum.
The blood volume can then be determined from the area under
the intensity/time curve, whereas blood flow can be determined
from the time to peak intensity and the slope of the curve to
the peak,
In our evaluation studies, since the optimal parameter to use
had not yet been identified, it was decided to evaluate all seven
parameters in all tumors. Of course it is necessary to use good
data so, as in CT or MRI, it is best to work on raw linear data.
For sarcomas, the work-flow is relatively easy since there is
no motion., It takes a few seconds to determine the region
of interest; thereafter the data are acquired automatically.
However with the liver there is motion so it is important to
teach the patient to limit movement through slow breathing.
A recent development which greatly simplifies the procedure
is the use of an automatic tracking device.
After many monocentric trials with several drugs with all parameters and involving 839 patients it finally became clear that the
optimal parameter was the Area Under the Curve

French National Program on DCE-US

An extension of the validation of the method was carried out in
a French National program whose aims were to confirm the best
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parameter, the cut-off, timing and also the economic impact of
DCE-US This trial involved 19 centers in France with the patients
who had been treated with anti-angiogenic therapies irrespective of
the tumor. Patients with metastases from breast cancer, melanoma,
colon cancer, GIST, RCC were included as well as those with primary HCC tumors, The patients were evaluated with DCE-US at
Baseline, Day 7, Day 15, 1 month, 2 months. For RECIST, a CT scan
was carried out every 2 months.
A total of 539 patients were enrolled with a median follow-up of 20
months and a total of 2055 DCE-US examinations.
Statistical analysis of the data showed that the optimal timing
was 1 month and confirmed that the optimal parameter was
the area under the curve. The best cut-off was determined to be
a decrease of 40% at one month. With this there was a significant correlation with progression-free survival as well as overall
survival.
The results of the trial - the first showing a correlation between
imaging - derived parameters and outcome have been published

On-going studies

In the Institut Gustave Roussy, trials are on-going using DCE-US to
help select the best of new drugs in phase 1 studies Already, positive
results have been obtained and have been able to determine the
effects of new anti-angiogenic drugs on Progression-Free Survival
(PFS) and Overall Survival (OS).

Published Guidelines

• Dietrich CF et al. An EFSUMB introduction into Dynamic
Contrast-Enhanced Ultrasound (DCE-US) for quantification of
tumor perfusion. Ultraschall Med. 2012 ;33:344) a
• Piscaglia F et al The EFSUMB Guidelines and Recommendations on
the Clinical Practice of Contrast Enhanced Ultrasound (CEUS): update
2011 on non-hepatic applications. Ultraschall Med. 2012 Feb;33: 33-59.
• Claudon M et al Guidelines and good clinical practice recommendations for contrast enhanced ultrasound (CEUS) in the liver--update
2012: a WFUMB-EFSUMB initiative in cooperation with representatives
of AFSUMB, AIUM, ASUM, FLAUS and ICUS. Ultraschall Med. 2013
;34: 11-29.)
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Take-home messages

• DCE-US is a standardized technique validated in a multicentric study in which the use of raw linear data and bolus injection
allows the calculation of various functional parameters, e.g. blood
flow and blood volume.
• One parameter, namely the area under the curve, with a cut-off
of a decrease of more than 40% at 1 month has been found to correlate with Progression-Free Survival (PFS) and Overall Survival
(OS).
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Radiology reporting
By Dr A W Olthof & Dr P M A van Ooijen

Adding value to radiology with
PACS Integrated Peer Review
Whether the underlying motivation is
simply helping the patient, making intellectually satisfying and sophisticated
reports, or just making money, a radiology report that adds value to the overall
process is indispensable. Peer review
is a tool that can significantly help to
improve the quality of radiology reporting. This article describes the basic rationale behind peer review and discusses
the development and implementation
of a peer review function integrated in a
PACS system.

skills on the part of the radiologist.
Although peer review is being required more and more by
external regulatory bodies, in many cases the decision to initiate implementation of a peer review system is based on intrinsic professional motivation on behalf of the radiologist.
implementation of Peer review

There are many ways to carry out peer review in practice.
However, the use of simple, makeshift approaches such as separate paper notes, Excel lists or stand-alone additional software
packages in practice lowers the chance that radiologists will
regularly make use of the system in daily routine.
Above all, the process of recording peer reviews should be easy
and should not interrupt daily work-flow.
Implementing peer review within a PACS integrated system
can help to achieve these objectives.
PACS Integrated peer review

Simply put, peer review is the assessment of a radiology report
by a colleague, with the outcome of the process being either a
discrepancy between the two opinions or not.
One system that has been extensively advocated for peer
review is the RadPeer system originally developed by the
American College of Radiology (ACR). In RadPeer the
level of discrepancy is indicated by a score. For example
when there is no discrepancy the score is 1, and when
there is a flagrant missed diagnosis that should clearly
not have been overlooked by any radiologist, the score
is 4. If the discrepancy has significant implications for
the patient the attributed score can be further increased.
Peer feedback is the communication of this review to or
by our colleagues.
In practice, peer review requires technical IT solutions allowing
easy integration with normal workflow and for optimal performance also requires good communication and professional
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In a recent publication [1] we describe the development and
implementation of PACS integrated peer review process.
A key feature is the use of functions that are already available
in the PACS, and so are familiar to the radiologists. In most
PACS system examinations can be marked with a key-word or
a teaching-file label. For every category in the RadPeer system
we made a key-word that can be added to the report using a
simple short-cut key.
Every time a radiologist reviews an examination of a peer or
colleague, he or she can add a key word to register this feedback. In our initial implementation we found that adding a
small free text comment was somewhat cumbersome, but with
our current PACS this is easy to do.
Our study indicates that the technical implementation and
usage of the methodology was very easy. Thanks to the
worklist functions available in a modern PACS, it is easy to
retrieve the peer-review data. This can be done not only at
a personal level, i.e. to enable the individual radiologist to
check feedback from his/her direct colleagues, but also at a
departmental level. Statistical analysis of the feedback data
can also help to identify areas that need attention, and can
provide a useful base and stimulus for a group discussion.
A satisfactory technical implementation of the peer-review
process can help to significantly lower the threshold barrier
which radiologists have to cross in order to participate. The
absence of technical glitches or issues can facilitate increased
participation of team members.
However, apart from technical factors, the purely personal factors involved in peer review should not be neglected — peer
feedback must be constructive. In our study [1] we underline
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the importance of establishing a broadbased agreement among all radiologists in
the unit/department to ensure a seamless
implementation.
Discussion

A fundamental question arises as to whether
it is reasonable to expect that effective peer
review can be implemented simply as a
result of regulatory requirements or external imposition. A recent evaluation study
of such peer review reported that “58% of
respondents agreed with the statement that
peer review is merely done to meet hospital
and regulatory requirements” while “44%
agreed that peer review is a waste of time” [2].
In the light of this, it is important that peer
review is not presented/degraded as just
another administrative task. On the contrary, it should be seen as an opportunity
for each radiologist to add value to his/her
work. An established modern quality management concept is that people perform better and at higher quality in an environment
that supports them; the systems they use
should therefore be designed to minimize
the possibility of mistakes [3].
In line with this, a smart PACS-integrated
peer review implementation saves administrative time, and facilitates working on
quality improvement by using registered
peer review data. In our implementation
the introduction of peer review into the system was accompanied with direct personal
communication of any missed diagnoses.
However this can also be structured.
Consensus-oriented group review (COGR)
is a recent method that promotes discussion
among peers [4], and leads to an overall
enriched peer review process compared to
the isolated recording of discrepant findings. COGR can also be effectively facilitated by functions in a standard PACS.
There are many parameters to be considered when setting up peer review/feedback
processes, such as decisions as to which
examinations should be subjected to peer
review, when this should be done, by whom,
and what action should be taken with the
results. It is recommended that clear goals
be established up front when initiating peer
review in a department. A broad based
agreement to use the system should also be
established [5].
NOVEMBER 2016

Future possibilities

After implementation of peer review and
peer feedback among radiologists in a team,
other types of feedback can also be considered. One example is feedback from referring physicians to the radiologist concerning the report. As “customers”of the radiology report and also as being responsible for
patient management, referring physicians
are excellent sources of feedback regarding
the precise added value of the radiology
report.
Just as feedback to radiologists can improve
reporting, so can feedback from radiologists to technicians help in improving image
quality. In cases of major quality issues, the
radiologist should of course not hesitate to
discuss a problem directly with the technician. However with less important issues, or
in the case of a hospital with several physical
locations and a single PACS, it is easy for the
radiologist to decide to omit feedback.
Based as it is on key-words or teaching-filelabels the PACS integrated system described
above can be easily used for such additional
communication. Of course from time to
time particular cases can also be discussed
face-to-face, for example in a clinical educational meeting with technicians, their coach
and a radiologist.
Back to peer review itself. Part of current
peer review among radiologists identifies
straightforward perception errors. A typical
example of this could be a missed pulmonary lesion on a chest CT.
Another group of errors is related to incomplete reports. For example the relation with
the vasculature may not be mentioned in
a case of pancreatic cancer. In the future,
issues in this second category of errors could
be dealt with by personal peer review combined with automated methods. Artificial
Intelligence (AI) methods could be developed to evaluate radiology reports on the
basis of certain required criteria. This could
be done afterwards as a monitoring service,
but also in real time, where the radiologist is
helped to avoid forgetting essential information in certain categories of reporting.
Decision support can also be combined
with speech recognition, for example by
adding a mini-template with the required
characteristics to describe a tumor. This
can be inserted in a report simply by giving
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a speech command. Such applications lie
within the currently rapidly expanding
field of deep learning and artificial intelligence, and could give rise to a question
answering system capable of answering
questions posed in natural language. Such
developments could fundamentally change
radiology.
We hypothesize that peer review will find
more discrepancies in free text reports, as
opposed to structured reports that are tailored to individual clinical scenarios.
Peer review can identify areas in practices
that need attention and subsequent quality improvement projects can help to make
these changes. As an indication of the
importance of the subject, the whole October 2015 issue of the journal Radiographics
was dedicated to quality and safety issues,
with many papers tailored to the needs of
the radiologist in the effort to improve quality [6].
Conclusion

Peer review and peer feedback are important tools for added value in radiological
patient care. Seamless implementation can
be facilitated by use of functions already
available in every PACS. Future developments such as extension of the system to
other forms of feedback and to decision
support have the potential for further quality improvements in radiology reporting.
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Radiology Workload management
By Dr JM Dora, Dr CS Faccin & Prof. S Fogliatto

The use of relative value units to
monitor radiologists’ reporting
productivity and workload
The ever-increasing demand for imaging studies is a problem faced by all healthcare providers worldwide. Optimization of radiology productivity is therefore a
major priority, and should be approached by multi-targeted initiatives. Control and
improvementof radiologists’ reporting times (RRTs) is key for increasing radiology
productivity. However, as the complexity of imaging studies varies according to the
radiologic modality used and the anatomical region studied, there is a need for
methods that normalize radiologist work according to these variables. In this paper
we highlight the need for contextualized methods to monitor radiologists’ productivity and workload as a means for planning and managing a radiology area.
The current epidemiological transition that is associated
with population aging and a growing burden of chronic
diseases, has inevitably increased the demand for healthcare
services. In our institution, a University-based tertiary care
hospital, the number of computerized tomography (CT)
and magnetic resonance imaging (MRI) requests increased
exponentially over the past 10 years (74% and 114%, respectively). As a result of such increase in demand, reporting
outputs have correspondingly risen from 19,514 to 34,787
exams/year over the same period, at a pace that was not
accompanied by a proportional increase in the number of
full-time radiologists. As a result, waiting lists for outpatient
imaging and unreported queues have increased.
In 2014, a group of radiologists, managers and industrial
engineers started to design strategies to approach such challenge. Employing Industrial Engineering concepts, one of
the goals established by our group was to develop a tool to
measure radiologists’ reporting productivity and workload,
focusing initially on CT exams [1].
Imaging complexity varies according to the anatomical
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region being studied, the radiology modality employed and
particular patient characteristics. In the first phase of our
work we tried to develop a method that normalizes medical work according to the anatomical region and imaging
method, and allowed us to address radiologists’ reporting
workload and productivity across institutions, across groups
of radiologists (subspecialties) and across individual radiologists [2, 3]. This concept has been successfully employed
in the USA through the Resource-Based Relative Value
Scale (RBRVS) model, which allows a standardization of
medical work committed to reporting of different tests [4].
The RBRVS USA Medicare/Medicaid medical work Relative Value Unit (US-RVU) enables the work from different
sets of tests to be compared.
Notwithstanding, it is not clear whether the US-RVU should
be used to normalize radiologists’ reporting work in settings outside the USA. The Pitman-Jones and Cowan RVUs
illustrate an approach used to model the productivity of
Australian/New Zealand radiologists, providing results that
differ considerably from those of the US-RVU [2, 3, 5]. It
therefore appears necessary to develop locally validated
methods for the optimal assessment of radiologists’ workload and productivity. We worked to develop a local RVU
(L-RVU)-based system for analysis of radiologists’ reporting workloads and productivity in the Brazilian tertiary care
sector, and to compare the results of our L-RVU system with
those of other RVU systems.
Building a time-based measure of radiologist
reporting workload

We performed a query that searched for all CT reports (from
July 1st, 2013 to February 28th, 2015) from our Radiology
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Information System (RIS, IMPAX, Agfa
Healthcare). In our institution, all radiology reports are performed using voice
recognition in the RIS, which is integrated
with the Hospital’s Information System
(HIS, AGHUse, HCPA, Brazil). More
details of our methodology are given in
Dora et al. [1].
The query resulted in 42,382 instances for
all 24 tests performed by the CT Unit. A
final list of 17 categories of tests was proposed, informing means and standarddeviations (SD) of the interpretation
times for each test [Table 1]. Interpretation times ranged from 5.6 ± 5.5 minutes (for Nasal Sinuses CT) to 23.4 ± 21.9
minutes (for Upper Abdomen CT). To
allow comparison of reporting workloads
between different categories of tests, we
normalized the reporting times of the 17
categories of tests, using the CT test with
the shortest reporting time as the reference test. Results were labeled as local relative value units (L-RVU, Table 1). Three
tests – Total Abdomen CT (n = 13,620;
29%), Thorax CT (n = 12,259; 26%), and
CNS CT (n = 9,270; 20%) – accounted
for 75% (35,149) of examinations in the
database. Reporting times (in minutes)
for those tests were 17.1 ± 14.6 (Coefficient of Variation, CV = 85%), 14.2 ± 11.1
(CV = 79%), and 7.0 ± 6.5 (CV = 92%),
respectively.

Figure 1. Relative radiologist reporting workload. Comparison of the relative radiologist reporting workload for
the three most frequent CT exams, using estimates from the crude number of exams, and from different relative value unit systems. In the figure above the top two scenarios, i.e. the number of exams and the L-RVU were
calclulated on the basis of data extracted from Dora et al in Ref 1. The other models, namely Ontario payments
(2003), US RVU (2005), NZ RVU (2002) and RANZCR RVU (2003) were calculated on the basis of data from
Pitman AG and Jones DN [Ref. 2].

Estimates of radiologist reporting
workload by different methods

To explore the potential impact of using
L-RVU values when planning the management of the CT Unit, we compared the
radiologists’ reporting workload for the 3
most frequent classes of tests. For simplicity, in this analysis we assumed that the
three most demanded examinations represented 100% of the CT Unit demand.
Figure 1 shows six scenarios with the
results generated by six different models:

Table 1. Computer tomography interpretation times of exams and calculated local relative value units (L-RVU)
for each exam.
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(i) Using the number of examinations
only
(ii) Number of examinations adjusted by
L-RVU
(iii) Ontario payments 2003 model,
(iv) US-RVU 2005 model ,
(v) NZ RVU 2002 and
(vi) RANZCR RVU 2003.
As expected, estimates of radiology
reporting workload vary significantly
depending on the different RVU models
on which they are based.
Comparison of the workload for Abdomen & Pelvis CT varied from 39% to 62%
(average 50%, range 23%); for Thorax CT
from 22% to 37% (average 32%, range
15%); and for CNS CT from 13% to 26%
(average 19%, range 13%). These findings
highlight the inadequacy of using the raw
— as opposed to normalized — number of exams to estimate the radiologist
workload, and the importance of local
validation of the methods used to relativize radiologists’ reporting workloads
and productivity. As expected, different
RVU systems vary regarding their relative values, depending on the context in
which the studies were performed and the
methodological approaches used to estimate RVUs. Our L-RVU results are similar to the RANZCR-RVU values, which
may be explained by the fact that both
methods (RANZCR-RVU and L-RVU)
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are exclusively time-based. Other methods, such as the US-RVU system, take
into account additional variables such as
technical skills, mental effort, judgement,
and the stress associated with the reporting process. Such methodological differences may explain the lack of significant
correlation between our L-RVU and the
US-RVU values [1].
Based on these findings, we believe that
locally developed Relative Value Units are
more appropriate to establish radiologists’
reporting workloads. In contrast, the use
of foreign RVU systems may introduce
bias in the estimation of radiologists’
reporting workload and productivity. In
our view foreign RVU systems should be
used with caution.
Limitations of the L-RVU systems

The reporting times on which our conclusions are based were collected from
HCPA’s RIS reporting system. Due to the
intrinsic imponderables and unforeseen
circumstances that inevitably occur in the
real-life reporting process of an academic
institution, we occasionally found clearly
exceptional, abnormally long reporting
times in our database. Such outliers were
removed and replaced by realistic lognormal reporting times, as described in
detail in Reference [1]. Although statistically valid, some bias may have been
introduced by this approach.

Another point is that we did not control
CT times as a function of case complexity,
a limitation that could be attenuated by
the radiologists themselves categorizing
exam complexity during the reporting
process.
Potential applications of the
L-RVU and future challenges

Measuring relativized radiologists’ reporting productivity and workload has the
potential to support efforts to plan and
manage the workforce of a CT/Radiology
Unit to optimally meet demands, and to
focus on systematic and individual radiologist strategies to allow improvement and
standardization of the reporting process.
We are now working towards the development of L-RVU data for ultrasound
exams (Rockenbach et al., unpublished
data), and plan to get involved in further efforts to cover all other radiology
imaging modalities carried out in our
institution. Results based on objective
quantitative data regarding procedures
enable many useful developments to be
considered for the future. For instance,
control maps establishing benchmarks of
particularly high-performance radiologists may be used to guide standardization processes for all radiologists at the
individual and subspecialty level. Continuous improvement plans based on such
metrics may also be explored in future
research.

There are two major challenges that are
associated with the implementation of
productivity measures in management
processes in a radiology service. One question is how to boost individual productivity
without compromising the team spirit. The
second question is how to boost individual
productivity without discouraging the participation of radiologists in other activities
that add value to patient care.
In our view, the best approach to these challenges is to widen the RVU concept, by
expanding the development of such metrics to include non-clinical activities. These
could then be integrated into a more comprehensive radiologist workload and productivity index, which is an even greater
challenge for managers of radiology services.
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Book review
Abdominal-Pelvic MRI, 4th Edition

Ed by Richard C. Semelka, Michele A. Brown, Ersan Altun
Pub by Wiley-Blackwell 2016, 1504 pp € 250
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
An established best-seller in this field
updated with multiple brand new case figures
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supplying the reader with high quality examples of diagnoses and anatomy
Includes discussion of new sequences, such
as diffusion-weighted imaging and a new
chapter on MR/PET
Describes techniques and tips for controlling motion, including radial acquisition and
shorter breath hold acquisition using techniques of multigradient parallel imaging in
order to achieve high quality images
Offers practice advice and recommendations for contrast agents taking into account
patient safety, efficacy, and cost
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Radiology Errors
By Dr JA Stephenson, Dr Y Griffin & Prof B Morgan

A Radiologist’s Survival Guide
to Minimising Errors When
Reporting Oncology CT
This article presents a summary of well tested
advice based on the use of a systematic approach
to minimise errors in oncology reporting.
Radiological error, as with error in
all facets of medicine, is unavoidable
[1] and probably inevitable [2], especially with the recent huge expansion
in medical imaging and increasing
complexity of scans [1, 3]. An error
in radiology may represent the mistake of missing pathology, however it
may also be a failure of judgment or
interpretation. As imaging provides a
permanent record, errors are all too
easy to see, particularly though the
magnifying lens of the “retrospect-oscope”. Moreover, imaging errors in
oncology will grow over time [4].
“I would give great praise to the
physician whose mistakes are
small, for perfect accuracy is
seldom to be seen [5] ”
It is however important to keep radiology errors in context. We must aim
to minimise error that will have significant consequence for the patient.
Missing imminent spinal cord compression in a case of advanced palliative cancer may lead to avoidable
paralysis in the final weeks or months
of a patient’s life, with significant
associated morbidity. Conversely,
missing small lung metastases in
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disseminated malignancy is unlikely
to alter a patient’s outcome [4].
Within radiology nine stages have
been suggested for the ‘imaging cycle’
[6], starting from a clinical question
through to a clinical action [4]. Three
of these stages are directly attributable to the radiologist - perception,
interpretation and communication
[6]. However, the mistake may often
be attributed to the radiologist, wherever the breakdown in the imaging
cycle has occurred.
Before considering direct reporting
pitfalls, we must optimise the reporting environment [7]. Good practice
will include respecting colleagues in
the reporting area by keeping conversations to a minimum and an
acceptable volume level, closing email
inboxes while reporting, turning off
mobiles phone if possible, making
sure background lighting is appropriate [8] and taking regular breaks.
Despite the increasing demands on
radiology, it is important to work at a
sensible pace, as it is well documented
that increasing the number of images
reported in a session increases the
error rate. We must establish good
communication channels with our
clinical colleagues, encourage them
to provide adequate referral information and question them when this is
not the case. Furthermore, failing to
communicate an important finding
promptly can cause the same problem as failing to spot it in the first
place [4].
We have found that open, frank,
robust and regular discrepancy
review meetings to be helpful. The
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Figure 1: Lack of clinical details on CT request.
Axial CT with multi-plane reconstructions.
Scan performed for surveillance of treated oesophageal cancer, the only clinical details were new
supraclavicular lymph node. Initially reported as a
mediastinal lymphadenopathy. The airway compromise was not appreciated.
Reviewed in a clinical meeting due to shortness of
breath and airway obstruction identified.
This ‘miss’ could have been prevented with better
clinical details and may have been better appreciated with a ‘palliative sweep’ and the use of MPR
and windowing.

recent update from the U.K. Royal
College of Radiologists on the discrepancy review process is a welcome one, and fits with our local
discrepancy review process [9]. This
NOVEMBER 2016

OPTIMISE REPORTING TECHNIQUE

Small misses can have major clinical
impact. The aim is to identify disease
early to give a survival advantage with
the least morbidity; as such these can
be subtle findings [4]. Oncology scans
should be reviewed in a minimum of
five window settings: soft tissue, lung,
bone, liver and vascular [10]. Review of
lungs using maximum intensity projections (MIPs) greatly increases the visibility of lung nodules [11, 12]. Multiplanar reconstructions (MPRs) help
detect and characterise spinal pathology
[13]. Radiologists may have a particular ‘blind-spot’ that can be repeated on
follow-up imaging (alliterative bias). We
advise that after two successive surveillance scans, a different radiologist report
the subsequent scan [4].
THE PALLIATIVE SWEEP

Figure 2: Pseudo-progression. Axial CT images of the
lung. Lung cancer
Baseline scan prior to immunotherapy for lung cancer
(A). Scan performed at 6 weeks (B) shows pseudoprogression at 6 weeks post treatment, then good
response at 6 months (C).
Note on image (B) the increase in lesion size is fluffy,
consistent with surrounding inflammation.

should have a ‘no blame, no shame’
culture with an emphasis on collective learning and improving practice,
with the ultimate aim of improving
patient care and outcomes [4, 9]. With
20 years experience of weekly discrepancy meetings in our cancer centre,
through managing clinical trials and
providing external imaging reviews
we have identified the most common
and important CT reporting errors.
Here we present a summary of previous advice we have given to minimise
errors in oncology reporting using a
systematic approach [4].
NOVEMBER 2016

Advanced cancer patients develop
complications that can be life limiting or lead to significant morbidity,
and a number of these can be alleviated if spotted early [4]. Key complications to exclude are expansion in an
enclosed space (brain or spinal cord),
catastrophic bony fracture (spine, pelvis, or femur), or blockage of a crucial tube (airway, blood vessel, ureter,
or bile duct) [4]. The palliative sweep
is critical, and akin to review areas
while reporting a chest radiograph, this
requires focused review of ‘the spine,
hips and tubes’ using MPR - remember
“Also I will, according to my ability

and judgment, prescribe a regimen
for the health of the sick; but I will
utterly reject harm and mischief [15]”
MPR is not just for spines! [4, 14]. A
specific pitfall related to cancer surveillance scans, is that they may be booked
well in advance for protocol planning
and patient convenience; as such the
request rarely has any up-to-date clinical information [4]. We encourage our
radiographers to alert us to any new
patient symptoms during the scan
appointment and warn the oncologists
of this.
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Cancer treatment can cause significant
harm. The radiologist must be alert
to therapy-related complications [4].
Apparent new “dependent lung changes”
could in fact be the first marker of drug
induced lung damage, which can rapidly and irreversibly progress if treatment is not immediately ceased [4, 16].
Although venous thromboembolism
is common in cancer, modern cancer
treatments are an independent risk factor [17]. Cancer patients with incidental
PE are treated the same as symptomatic PE. These can often be identified,
even when using non-optimal contrast
phases [4, 18].
RECOGNISE THE LIMITATIONS OF
ANATOMICAL IMAGING

CT is the workhorse of oncology imaging, but has inherent limitations. As CT
largely relies on electron density and
changes post-contrast enhancement,
some tumours may not be discernible
from their surrounding tissues. This can
lead to over assessment of lung malignancies due to a similar appearance of
the tumour to background consolidation [4]. Also, one should be aware that
size is not everything; an awareness of
tumour necrosis will alter the radiologist’s perception of response or progression. If an occult lesion undergoes
post-treatment necrosis it may appear
as a new lesion, and a large tumour that
necroses due to treatment response,
may not start to shrink for some time
[4, 19]. During radiotherapy, and more
recently immunotherapy, tumours may
show an initial increase in size, socalled pseudo-progression. This must
be remembered when reporting scans
performed during early treatment or
the first post-treatment scan [20, 21].
Similarly occult bone metastases may
become sclerotic on treatment (“flare”
reaction”) making them appear to be
new lesions, which is especially seen
in breast cancer [4]. Tumour progression can occur during the interval from
baseline scans to treatment, particularly
if treatment is delayed. This can outweigh “real” response between the start
of treatment and the 1st scan, leading to
what we call “Pseudo-pseudo progression”. It is therefore important to know
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report required for the patient’s immediate clinical management.
APPLY THE CORRECT SCAN
PROTOCOL

Figure 3.
Tumour necrosis
Axial CT images of the liver images
Baseline scan (A) and 8 weeks post chemotherapy (B)
for metastatic breast cancer. The 8-week scan could
easily be interpreted as progressive disease as the
metastases are more visible, due to treatment related
necrosis secondary. However, by looking at the surface
of the liver and the blood vessels the reduction in size
of the original lesions can be appreciated.

the date of treatment onset and any
treatment pauses [4].
REPORT BY THE “RULES”

This is particularly important in clinical
trial reporting. It is no use communicating that a patient has had a good response
unless the oncologist understands the
meaning of good. To this end, the World
Health Organization (WHO) has created
a set of rules for tumour response not
only for reporting but for scan protocol and frequency including RECIST 1.1
and a variety of lymphoma-based criteria
[22-24]. Although there is little emphasis within the reporting criteria on small
lesions, in our experience,progression
will often occur in small lesions whilst
the larger target lesions may remain
static, particularly if they are necrotic
[4]. When reporting scans for patients
in clinical trials, it is important not to
let the distraction of complex research
reporting protocols distract from the
primary task of providing an accurate
24

With modern technology, scan protocol
failure for CT is rarely problematic (outside of research protocols) [4]. The one
failing we do find is not scanning all the
regions of interest. This is a relatively
common problem resulting in recalling
of patients, and even more problematic
when one is unable to compare apparently new findings on surveillance scans
because of the limited extent of initial
staging scans. When protocolling baseline cancer imaging, the theoretical risk
of stochastic radiation effects should
not deter the radiologist from providing a scan that provides adequate coverage. However, there is good evidence
that after successful first-line treatment
in potentially curable cancers, repeated
scanning in the asymptomatic patient
achieves little and potentially results
in harm from over-investigation [25].
There is also the financial burden and
diversion of precious resources to be
considered.
CONCLUSION

In future there maybe sufficient workforce
expansion to double report, which along
with improving computer aided detection packages and machine learning could
reduce error rates. However currently,
despite our best efforts, errors will continue to be made and as clinicians we have
a “duty of candour” to our patients to com-

“We must volunteer all relevant information to persons who have or may
have been harmed by the provision of
services, whether or not the information has been requested and whether
or not a complaint or a report about
that provision has been made. [26]
municate these errors to patients [26, 27].
We have found that the peer-review discrepancy process has improved our performance and helped in apologies to patients
when required [4]. It also shows our clinical
colleagues that we do not lock ourselves
away in a dark room but are engaged in the
patient pathway and able to learn from our
mistakes as an indispensable member of the
multi-disciplinary team.
D I

E U R O P E

References
1.Brady A et al. Discrepancy and error in radiology: concepts, causes and consequences. Ulster Med J 2012;
81: 3.
2. Driscoll DO et al. Radiological error - an early assessment of departmental radiology discrepancy meetings.
Ir Med J 2012; 105: 172
3. Fitzgerald R. Error in radiology. Clin Radiol 2001; 56:
9 38.
4. 
Morgan B, Stephenson JA, Griffin Y. Minimising the
impact of errors in the interpretation of CT images for
surveillance and evaluation of therapy in cancer. Clin
Radiol. 2016; 71: 1083
5. Hippocrates, On Ancient Medicine, IX (tr. By Francis
Adams) in Brady A, et al. Discrepancy and error in
radiology: concepts, causes and consequences. Ulster
Med J 2012; 81: 3.
6. Jones DN et al. Where Failures Occur in the Imaging
Care Cycle: Lessons From the Radiology Events
Register. J Am Coll Radiol 2010; 7: 593.
7. Peh WCG ed. Pitfalls in Diagnostic Radiology. Springer
2014
8. The Royal College of Radiologists. Ergonomics. London:
The Royal College of Radiologists 2012.
9. 
Faculty of Clinical Radiology. Standards for Learning
From Discrepancies Meetings. London: The Royal
College of Radiologists 2014.
10. Bae KTet al. CT depiction of pulmonary emboli: display
window settings. Radiology 2005; 236: 6774.
11. Coakley FV et al. Maximum intensity projection images
in the detection of simulated pulmonary nodules by
spiral CT. Br J Radiol 1998; 71: 1350.
12. MacMahon Het al. Guidelines for management of
small pulmonary nodules detected on CT scans: a
statement from the Fleischner Society. Radiology
2005 ;237: 395.
13. Obaid Het al. Underdiagnosis of vertebral collapse on
routine multidetector computed tomography scan of
the abdomen. Acta Radiol 2008; 49: 795.
14. 
Itri JN, Boonn WW. Use of a dedicated server to
perform coronal and sagittal reformations in trauma
examinations. J Digital Imaging 2010; 24: 494.
15. 
Miles SH. The Hippocratic Oath and the Ethics of
Medicine. Oxford University Press 2005.
16. Rossi SE et al. Pulmonary drug toxicity: radiologic
and pathologic manifestations. RadioGraphics 2000;
20:1245.
17. Heit JA, et al. Risk factors for deep vein thrombosis
and pulmonary embolism: a population-based case
control study. Arch Intern Med 2000;160: 809 .
18. Paddon AJ. Incidental pulmonary embolism detected
by routine CT in patients with cancer. Cancer Imaging
2005; 5: 2 5.
19. Smith AD et al. Assessing tumour response and
detecting recurrence in metastatic renal cell carcinoma on targeted therapy: Importance of size and attenuation on contrast-enhanced CT. AJR Am J Roentgenol
2010;194:157.
20. Kwak JJ et al. Cancer immuno- therapy: imaging
assessment of novel treatment response patterns
and immune related adverse events. RadioGraphics
2015; 35: 424.
21. Wolchok JD et al. Guidelines for the evaluation of
immune therapy activity in solid tumours: immune-related response criteria. Clin Cancer Res 2009; 15: 7412.
22. Eisenhauer EA et al. New response evaluation criteria
in solid tumors: revised RECIST guideline (version
1.1). Eur J Cancer 2009; 45: 228.
23, Therasse P et al. New guidelines to evaluate the
response to treatment in solid tumors. European
Organization for Research and Treatment of Cancer,
National Cancer Institute of the United States,
National Cancer Institute of Canada. J Natl Cancer
Inst 2000; 92: 205
24. Cheson BD et al. Revised response criteria for malignant lymphoma. J Clin Oncol 2007; 25: 579.
25. Rustin GJ et al. Randomized trial of two or five computed tomography scans in the surveillance of patients
with Stage I non seminomatous germ cell tumors
of the testis: medical research council trial TE08,
ISRCTN56475197dthe National Cancer Research
Institute Testis Cancer Clinical Studies Group. J Clin
Oncol 2007; 25: 1310.
26. Care Quality Commision. Regulation 20: Duty of
Candour. London 2015.
27. 
Berlin L. To disclose or not to disclose radiologic
errors: should “patient- first” supersede radiologist
self-interest? Radiology 2013; 268: 4.

NOVEMBER 2016

Medical visualization software

A game changer in CT Colonography
A pioneer in CT colonography, Prof Judy Yee, Chief of Radiology
at the VA Healthcare System and Vice Chair of Radiology at
UCSF in San Francisco, CA, USA, has many years of experience in the field. Three years ago, her department acquired an
advanced medical visualization software solution, the True 3D
system from Echopixel. We wanted to find out more about Prof
Yee’s work in general and the new system in particular, so we
caught up with her for a conversation.

Q

Let’s start at the institution where you work. Please tell us
about your hospital and the patients you see.
I work at several campuses. Across the sites there are approximately 15 CT Colonography (CTC) patients every two weeks.
Of these there is about a 60%/40% split between diagnostic
cases and screening exams.

Q

Since when have you been involved in CT colonography?

I’ve been involved in CT colonography for more than 15 years.
At the beginning, CTC screening was not reimbursed in the
US, so I was doing routine clinical work as well as CTC research
activities. Over this period of time, I’ve been able to experience
classical visualization and display systems. All of these methods
and practices were similar and starting to converge, so I was
really struck by the True 3D system and how different it was.
Almost 3 years ago, I acquired the True 3D system at UCSF.

Q

In what way is the True 3D system so different?

The True 3D system really is a game-changer in the way
that the standard 2D data from the CT can be ‘lifted’ into
a 3D space for even better visualization of colonic lesions.
Flat lesions, in particular, can be problematic for gastroenterologists and radiologists, and are easier to identify with
the True 3D system. Current CTC visualization techniques
have limitations in representing the complex 3D relationships present in the colon, a key factor that facilitates polyp

Prof Judy Yee, MD, FACR
email: Judy.Yee@ucsf.edu

detection. To successfully identify a polyp, radiologists must
integrate a series of 2D images in their mind and cognitively extract the relevant 3D relationships that define
the colon, neighboring anatomy and polyps. In complex
cases, they must visually map 2 or more views of the same
data, attempting to recognize similarities between views and
confirm that the feature of interest is a true polyp. We are
currently carrying out a trial whose goals are to evaluate just
how the True 3D system can improve anatomic understanding; increase polyp sensitivity; reduce false-positive findings; increase reader tolerance to image noise and finally
reduce interpretation time.

Q

Visually the 3D images look stunning but, how do you
quantitate the impact of the technology?
There are many individual metrics that we are evaluating with
the True 3D system to measure impact. We are documenting
sensitivity, specificity, reading time and reader-to-reader variability, but, overall, the accuracy of the tool is most important.
One of our aims is to make CTC as broadly accessible as
possible so that trainee radiologists and residents can use the
system. It’s also worth noting that there are several methods of
carrying out CTC For example, tagged, non-tagged, and noncathartic methods should all be evaluated by the system.

Q

You mentioned that you also carried out research and
development in the field. With what specific aims?
We were aiming to reduce radiation dose, We’re now down to
3 mSv, which is important in the context of a screening test
which is recommended to be repeated every 5 years. Additionally, we need more balance between radiation dose reduction
and image quality, specifically for identification of extra-colonic
findings. We also want to assess impact of iterative reconstruction. I’ve also worked on the development of minimally cathartic procedures that may be better tolerated by patients.

Q

What about future perspectives?

The True 3D system from Echopixel is a game changer in the way that standard
2D data can be lifted into a 3D Space
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I’m very happy to hear that EchoPixel is already working on
the development of electronic subtraction procedures and the
implementation of CAD. All in all, this is an exciting technology that’s opening up a variety of new perspectives.
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Communicating Incidental Findings
By C E Rancher, J M Shoemaker, L E Petree, M Holdsworth, J P Phillips & D L Helitzer

Health Literacy Challenges for Research Participants of
Neuroimaging Studies
It is widely accepted that any incidental
findings discovered in imaging studies
should be communciated to the particpant in the study, particularly if this is a
non-routine, research protocol. However,
participants’ understanding of the
significance of any such findings can
depend on their level of health literacy
of the particpant. This article summarizes a recent analysis of the challenges
that often arise in research neuroimaging studies regarding the appropriate
communication of incidental findings to
particpants who have varying health literacy levels. Suggestions are proposed
to alleviate the problem.
Neuroimaging researchers using Magnetic Resonance
Imaging (MRI) technology often discover incidental
findings (IF) in up to 70% of MRI scans [1]. Over
the past decade, neuroimaging researchers, institutional review board (IRB) committees, radiologists
and larger granting agencies such as the U.S. National
Institute of Health (NIH) have struggled with how
best to manage IF in MRI research protocols. Some
agreement exists in this area, partially due to guidance
from The Presidential Commission for the Study of
Bioethical Issues, so that investigators need to, at a
minimum, anticipate the likelihood of discovering IF
on MRI scans [2, 3]. However, guidance on whether to
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disclose such information to research participants is
still inconsistent. Certain investigators feel providing
research MRI findings to participants could increase
participant distress, overtax primary care doctors with
increased appointments, and create financial burden
and liability for research institutions [4-11]. Some
IRBs consider disclosure of findings to be necessary in
honoring the Belmont principles, particularly autonomy [12]. Other empirical work targeting participants
involved in MRI research suggests research participants want to know about any discovered findings
[13-15].
In considering the disclosure of IF information to
research participants, it appears one of the main
challenges is translating the complex nature of the
radiology report into language accessible to research
participants. Health literacy, defined as the degree
to which an individual can gather, interpret and
understand health information and navigate health
services, is one of the most important reasons that
individuals have difficulty making appropriate decisions from complex health information; health literacy is a national problem that extends beyond
neuroimaging. Overwhelming evidence links poor
health literacy abilities with medication errors,
higher hospitalization rates and lower use of preventative services [16-18]. In the context of disclosing research MRI IF, health literacy abilities may
play a key role in determining how participants
respond to receiving their IF information, utilize the
health care system and the burden imposed upon
imaging investigators.
The purpose of our study was to identify the extent
of the health literacy challenges created by returning
IF reports to neuroimaging research participants. The
multi-method study, sampling two unique groups of
key stakeholders for a retrospective survey and series
of focus groups, sought to (1) explore the health literacy abilities of research participants and characterize their experience of receiving IF information; and
(2) measure the broader impact of returning IF on
neuroimaging investigators, IRB committee members,
and primary care physicians.
We identified six key stakeholder groups: prior MRI
research participants, parents of children who were
MRI research participants, community members, IRB
members, imaging investigators and primary care
physicians. Each group participated in a focus group
discussion with their like stakeholders (e.g., groups
composed of only research participants). A separate sample of prior MRI research participants also
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all of the things you found that
were maybe benign and then
they go out and commit suicide because they don’t know or
didn’t get the correct follow up
for those things, or weren’t told
about them in great detail.”
Professional stakeholders also
expressed concern about the burden
of managing participant responses to
their radiology reports. The potential consequences of disclosing IF
ranged from the impact on research
time and future recruitment to the
potential burden on the healthcare
system if research participants followed up on medically insignificant
IF. In response to this possibility one
physician stated:

Although many participants in the neuroimaging study considered that they had high health literacy levels, in fact
in subsequent focus group meetings many stated they couldn’t understand the findings in the report.

completed a brief survey describing
their experience in receiving IF information, their health literacy abilities
and other demographic information.
(Full description of the methods for
this study are provided elsewhere [3,
12, 19]).
Key findings from this study suggest participants report high health
literacy skills [m=87.3 on a scale of
1-100, see Figure 1], however 67% did
not seek medical care when recommended to do so by their radiology
report. Further, many participants in
the focus groups discussed how they
could not understand the findings
described in their report.
As one participant commented:

the desire to receive additional information explaining their IF report in
accessible language. One representative comment from that discussion:

“I wish that information in more
general terms was on my copy,
front page, so that when I look at
the radiologist’s summary that
says may or may not be of medical concern, right below it I’m
not freakin’ out because I’m like
oh look, general terms, I’m okay,
common that I have a cyst, not
a big deal [sic].”
The groups of “professional” stakeholders, (investigators, IRB members
and physicians) expressed similar
concerns that participants will not be
able to understand the information in
a radiologists’ summary that is necessary to communicate to other health
professionals.

“There’s no way to really tell a
lot of times if you have a sinus
infection or if you have brain
cancer. There’s just jargon on
there in my eyes, it’s just whatever the radiologist and physician want to put on there. It One IRB member in particular
means nothing to people like commented:
me.”
Furthermore, participants and par- “I think it could be potentially
ents of child participants expressed damaging if you tell somebody
28
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“I just worry… I have so many
patients who want to come for
appointments and can’t get in
and I worry about six more
appointments wasted to deal
with this kind of thing.”
Overall these findings suggest all the
stakeholders involved in the disclosure of IF from MRI research hold
significant concerns regarding the
incomprehensible medical jargon
used in radiology reports. However,
the challenge, from the perspective
of investigators and radiologists, is
that simplifying the radiology report
information alone would reduce its
clinical utility for follow up care. The
present findings suggest the majority
of participants are not following the
recommendations outlined in their IF
radiology report, potentially because
they do not understand the information. In this way the health literacy
abilities of research participants presents a challenge to providing them
with potentially important medical
information.
These concerns stand in contrast
to evidence throughout the existing
literature describing participants’
expectations for receiving IF from
research studies. All stakeholders feel
the ethical approach is to report IF to
participants [12-14, 19]. In work by
Kirschen and colleagues, over 90%
of research participants wanted IF
NOVEMBER 2016

information communicated to them [13]. This demand
for information was recently echoed in the Presidential
Commission for the Study of Bioethical Issues’ report
for investigators to anticipate and communicate their
approach in managing IF [2]. Furthermore, research
from our local imaging institution suggests the potential of increased burden to the healthcare system by
reporting IF is minimal [3] and that 90% of research
participants believe receiving IF is a benefit to study
participation [12].
Another consistent theme from participants who participated in this study was their desire to have the ability to follow up with someone, to ask questions or to
receive more insight to help explain their findings. In
a preliminary effort to address this issue, our research
institution includes a cover letter accompanying all
radiology reports that explains the general nature of
IF in lay language, and lists the contact information
for our Medical Director in the event participants have
questions about their IF. However, we would further
advocate for materials specifically tailored for participants with the lowest level of health literacy skills and

“ ... imaging researchers are faced with
a complex problem: they don’t expect
participants to understand the radiology
jargon, yet they believe the participants
ethically deserve the information...”
the use of other delivery mechanisms to ensure the
information is accessible to all individuals. This may be
initially presented in clear, and descriptive consent language for research studies that conduct MRI scans and
return IF reports. Investigators should include consent
information that discusses the possible outcomes from
an IF report and helps direct research participants to
additional educational resources. Consideration may
also be given for follow-up contact for participants
with significant health findings. Additional resources
may also need to be developed to help educate participants, such as an easily navigable website that provides
information about the most common brain imaging IF.
These informational resources, written in lay language,
may address the gap between participant health literacy
skills and complex clinical information presented in
radiology reports.
Until recently, the topic of health literacy has not been
openly discussed as a concern of radiologists or investigators who return IF. The present findings reveal the
potential importance of considering a participant’s ability
to understand IF information in order to make appropriate decisions. This leaves imaging researchers faced
with a complex problem: they don’t expect participants
to understand the radiology jargon, yet they believe the
NOVEMBER 2016
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participants ethically deserve the information. Furthermore these findings may suggest a potential opportunity
for radiologists to increase their involvement in helping
optimize communication with lay participants. To help
address these concerns, additional resources accompanying radiology reports are needed to help bridge the communication gap between investigators, radiologists and
participants.
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Breast cancer
By Prof Maryellen L Giger

Quantitative Radiomics of Breast
MRI: promising image analysis
and machine learning for imaginggenomic association discovery
studies and precision medicine
In this article, we present a summary of our work carried out within the Breast
Phenotype Group of The Cancer Genome Atlas (TCGA) in the U.S. Nat Cancer
Institute. In our studies we investigated relationships between computerextracted quantitative MRI radiomic tumor features and various clinical, molecular, and genomic markers of prognosis and risk of recurrence, including gene
expression profiles.
Effective cancer diagnosis and treatment rely on the integration of information from multiple patient tests involving
clinical, molecular, imaging, and genomic data. Over the
past few decades, various investigators have been developing image analysis methods for computer-aided diagnosis (CAD) and the quantitative characterization of breast
lesions on clinical images [1]. Radiomics, an expansion of
computer-aided diagnosis, is a growing effort that involves
these computerized image analyses in attempt to further
relate quantitative image data to other “-omic” data such as
clinical, pathologic, and genomic data [2]. The integration
of imaging data (radiomics) with genomic data, referred to
as “imaging-genomics” or “radiogenomics”, allows for the
study of associations between the radiomic tumor phenotypes and the genomic measurements of the same tumors.
Radiomic phenotypes that are highly correlated with important clinical, molecular, or genomic biomarkers can potentially serve as diagnostic or prognostic tools for patient
monitoring and assessing therapeutic response, and thus
augment the utility of medical imaging as a non-invasive
technology for cancer care, like a “virtual digital biopsy”.
Using the collected de-identified datasets of invasive breast
carcinomas from The Cancer Genome Atlas (TCGA) and
The Cancer Imaging Archive (TCIA), cancer research
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resources supported by the National Cancer Institute
(NCI) of the U. S. National Institutes of Health [3, 4], the
TCGA Breast Phenotype Group [Link in Ref. 5] investigated relationships between computer-extracted quantitative radiomic MRI lesion features and various clinical,
molecular, and genomics markers of prognosis and risk of
recurrence, including gene expression profiles. At the time
of analysis, 91 biopsy-proven invasive breast cancers from
the TCGA had Dynamic Contrast Enhanced DCE-MR
images. On these cases, we assessed the predictive ability of
the quantitative radiomic MRI features relative to four tasks:
(i) pathologic stage,
(ii) cancer subtypes,
(iii) risk of cancer recurrence,
(iv) genomics.
The quantitative radiomics features were automatically
extracted from dynamic-contrast-enhanced MR images
(DCE-MRI) using methods and algorithms developed at
The University of Chicago that automatically segment the
tumor from the surrounding parenchymal background
within the DCE-MR images and extract lesion characteristics in six phenotypic categories:
(i) size (measuring tumor dimensions),
(ii) shape (quantifying the 3D geometry),
(iii) morphology (margin characteristics),
(iv) enhancement texture (describing the heterogeneity
within the texture of the contrast uptake in the tumor on
the first post-contrast MRIs),
(v) kinetic curve assessment (describing the shape of the
kinetic curve and assessing the physiologic process of the
uptake and washout of the contrast agent in the tumor
during the dynamic imaging series, and
(vi) enhancement-variance kinetics (characterizing the
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Figure 1. Example case including the tumor outline
obtained from the 4D computer segmentation algorithm. This case is a Luminal A, ER-positive, PR-positive,
HER2-negative, stage II, and with negative lymph nodes.
The MRI radiomics size of effect diameter is 13.6 mm,
the radiomics shape of irregularity of 0.49, and the
radiomics enhancement texture (energy) is 0.00185.

time course of the spatial variance of the
enhancement within the tumor [6-10],
[Figures 1 & 2].
While imaging is used in the clinical staging of a breast cancer to initially manage
the patient, it is the biopsy-determined

“pathologic” stage that drives further
decision making. In order to augment
the TNM staging system, investigators are developing radiomic biomarkers, e.g., on breast MRI, to help predict
pathologic stage and thus inform patient
management and appropriate treatment,
such as neoadjuvant chemotherapy, surgery, and/or radiation therapy.
Thus, in our first study, we investigated
the radiomics relative to pathologic
stage and to surgically-verified lymph
node status [6]. Tumors were characterized according to 1) radiologist-measured size and 2) computer-extracted
radiomic features. Then, models were
built to predict tumor pathologic stage
and lymph node involvement. These
models were evaluated in a leave-oneout, cross-validation analysis with the
area under the receiver operating characteristic curve (AUC) as the metric
of performance. We found that tumor
size was the most powerful predictor
of pathologic stage, but radiomic features that captured biologic behavior
also emerged as predictive (e.g., stage
I and II vs. stage III yielded an AUC
of 0.83). No size measure was successful in the prediction of positive lymph
nodes, but adding a radiomic feature
that described tumor “homogeneity”
significantly improved discrimination

Figure 2. Schematic diagram illustrating the computer-extraction of the quantitative MRI-based tumor
phenotypes. [Reprinted with permission from Radiology]
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(AUC 0.62) compared with chance. We
concluded that computer-extracted MRI
phenotypes have promise for predicting breast cancer pathologic stage and
lymph node status.
On the basis of receptor status [estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth
factor receptor 2 (HER2)], breast cancer
can be classified into different subtypes.
By considering gene expression profiles,
breast cancer can be also categorized
into molecular subtypes, such as normal-like, luminal A, luminal B, HER2enriched, and basal-like. Cancers of
different subtypes have different prognoses and respond differently to different therapies. Thus, we investigated
the correlation between the quantitative
MRI radiomic features and various cancer subtypes [7]. We showed that the
MRI-based tumor phenotypes were able
to distinguish between molecular prognostic indicators yielding performances
in terms of area under the ROC curves
(AUC) of 0.89, 0.69, 0.65, and 0.67 in the
tasks of distinguishing between ER+ vs.
ER− , PR+ vs. PR− , HER2+ vs. HER2− ,
and triple-negative cancers vs. all others,
respectively [2, 4]. Statistically significant associations between tumor phenotypes and receptor status were observed.
More aggressive cancers were found to
more likely be larger in size with more
heterogeneity demonstrated quantitatively in their contrast enhancement
texture. Even after controlling for tumor
size, statistically significant trends were
observed between enhancement texture (entropy) and molecular subtypes
(normal-like, luminal A, luminal B,
HER2-enriched, basal-like) [Figure 3].
In conclusion, computer-extracted MRI
phenotypes show promise for highthroughput discrimination of breast
cancer subtypes and may yield a quantitative predictive signature for assessing
prognosis.
Investigators have developed multigene assays with which to relate breast
cancer expression profiles to risk of cancer recurrence, including the 21-gene
Oncotype DC assay, the 50-gene
31
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Figure 3. Relationship between the MRI phenotypes of enhancement texture (entropy) and the molecular subtypes. The enhancement texture is calculated at the first-post-contrast MR image thus quantitatively characterizing
the heterogeneous uptake of contrast within the tumor. Shown is a statistically significant trend between entropy
and molecular subtype (p-value of 0.006 from the Kendall test). [Reprinted with permission from Ref. 7]

PAM50 assay, and the 70-gene MammaPrint microarray assay. To investigate the relationships between quantitative MRI radiomic features and risk of
breast cancer recurrence, we conducted
association studies with research versions of these multi-gene assays [8].
Multiple linear regression analyses
demonstrated significant associations
between the MRI radiomics signatures
(incorporating tumor size and enhancement heterogeneity) and the multigene assay recurrence scores. Use of
radiomics in the task of distinguishing
between high and low likelihoods of

cancer recurrence yielded AUC values
of 0.88, 0.76, and 0.68 for MammaPrint, Oncotype DX, and PAM50 risk of
relapse based on subtype, respectively,
with all showing statistical difference
from chance. Such computer-extracted
MR imaging radiomics shows potential
for image-based phenotyping in assessing the risk of cancer recurrence.
With the goal to decipher the genetic
mechanisms that regulate the development of specific MRI-based tumor phenotypes, we conducted association studies between the quantitative radiomic

features and genomic features downloaded from the TCGA (including DNA
mutation, miRNA expression, protein
expression, pathway gene expression,
and copy number variation). [9,10]. [Figure 4]. Gene-Set Enrichment Analysis
and the linear regression analysis were
performed on the radiomic features and
the genomic features. We found interesting associations of the radiomics with
two types of genomic features: transcriptional activities of pathways and
miRNA expressions. [Figure 5] Pathway
transcriptional activities were found to
be associated, at a statistically significant
level, with all six types of image-based
phenotypes, indicating that they may be
regulating various aspects of the MRIbased tumor phenotype. From these
associations, we tried to further understand the radiomic phenotype of breast
cancers. For example, one might infer that
many pathways are up-regulated during
tumor growth since larger tumors are
associated with mostly higher pathway
activities. Also, since we observed that
pathway transcriptional activities were
mostly negatively associated with morphological phenotypes that characterize
tumor margin sharpness (with adjusted
p-values ≤ 0.043 from the proportion
tests), one might infer a positive correlation between the transcriptional activities of genetic pathways and a blurred

Figure 4. Flowchart illustrating the organization of data and analyses in our study aimed at deciphering genomic underpinnings of quantitative MRI-based radiomic phenotypes of invasive breast carcinoma. [Reprinted with permissino from Ref. 10]
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Figure 5. Heatmap representation of statistically significant associations between radiomic phenotypes and transcriptional activities of some cancer-related genetic
pathways. In the heatmap, genomic pathways are rows and radiomic phenotypes are columns. [Reprinted with permission from Ref. 10]

tumor margin, which could be a sign
of tumor invasion into the surrounding tissue. Our analyses showed that
associations between miRNA expressions and radiomic phenotypes were
highly specific in that miRNA expressions were associated with primarily two
types of radiomic phenotypes -- tumor
size and enhancement texture; suggesting that miRNAs may mediate the
growth of tumor and the heterogeneity
of angiogenesis in tumors. Such discovery insights on the role of miRNA may
facilitate a future understanding of cancer and the design of miRNA-targeted
treatment. On the other hand, due to our
findings, it may be possible in the future
to clinically use radiomic phenotypes to
predict miRNA activities, augmenting
the medical practice of tumor biopsy and
miRNA profiling. “Virtual digital biopsies”, i.e. quantitative imaging radiomics,
have the benefit of yielding an analysis of
the entire tumor to assess heterogeneity,
being basically non-invasive, and being
repeatable over time, and thus of use in
monitoring treatment.
NOVEMBER 2016

Conclusion

Through an extensive investigation, we
identified statistically significant associations between quantitative MRI radiomic
features and various clinical, molecular,
and genomic features in breast invasive
carcinoma [6-10]. Among the many
novel findings, we discovered some
highly specific imaging-genomic associations, which may be potentially useful in (a) imaging-based diagnoses that
can inform the genetic progress of tumor
and (b) discovery of genetic mechanisms
that regulate the development of tumor
phenotypes.
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industry NEWS
Siemens plans public listing of healthcare business
to “further strengthen the
business”

In a press release issued on 10th
November, Siemens announced that it
intends to further develop its healthcare business, Siemens Healthineers,
and to give it even greater flexibility
in implementing its growth plans. To
this end, the company is planning to
publicly list its healthcare business.
“Healthcare technology is a highly
attractive business in which we want
to further expand our leading position. With this step, we continue to
implement Vision 2020 launched in
May 2014. The public listing will give
Healthineers even more focus and
flexibility in pursuing its growth strategy,” said Joe Kaeser, President and
CEO of Siemens AG. In May 2014,
Siemens announced its intention to
set up its healthcare business as a
“company within the company” so that
the business could adjust to transformations in the healthcare market in a
flexible and focused manner with its
own market presence. This move is
now practically complete. “The public

listing is now the next step in further
strengthening Siemens Healthineers
in Siemens for the future. We’re implementing this from an already leading
position. Siemens Healthineers has
already increased its market share and
has an outstanding portfolio of top
technologies that we’re further developing,” added Kaeser.
Since May of this year, Siemens’
healthcare business has operated
under the uniform brand name
Siemens Healthineers. The company
will announce more precise details
regarding the planned date and scope
of the placement when plans for the
public listing have been concretized.
The listing will also depend, among
other things, on the stock market
environment.
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“The public listing is a key lever for
reaching our strategic goal of being
THE enabler for healthcare providers
worldwide,” said Bernd Montag, CEO
of Siemens Healthineers. “Greater
entrepreneurial freedom and agility will allow us to help shape the
development of the global healthcare
market and the growth strategies of
successful healthcare providers. We’ll
enable our customers to participate
successfully in the trends toward consolidation, industrialization and holistic health management with a high
degree of clinical relevance, efficient
workflows and financial value added.”
Siemens Healthineers
Erlangen, Germany
www.healthcare.siemens.com

Industry body issues warning on effect of obsolescent imaging technology

COCIR (the European Trade
Association representing the medical
imaging, health ICT and electromedical industries) has issued a warning
on the effects that obsolescent imaging technology, which is too old to
benefit from the latest radiation dosage reduction, can have by undermining efforts to enhance patient safety.
This is the main finding of the 2016
COCIR Medical Imaging Equipment
Age Profile and Density report which
shows that the installed base of medical imaging equipment is now older
than ever before, and that the overall
equipment density in Western Europe
is declining. Nicole Denjoy, COCIR
Secretary General, said that rather
than benefitting from the advantages
that innovative technologies have
brought to society as non-invasive
imaging technologies become routine,
it is disappointing to report that the
age profile of the installed base of
medical imaging equipment continues to deteriorate. For example there
are now more than 3000 scanners
in Europe so old that patients and
healthcare professionals can no longer
benefit from technological advances
such as those that reduce required
radiation dose. Despite the clear and
D I
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irrefutable advantages of updating
Medical Imaging Technology, the
latest COCIR report confirms the
continuing steady decline of newest
technology for such equipment in the
installed base. COCIR maintains that
cost should not be a barrier; since
using cohesion policy funding to
ensure investment and the European
Fund for Strategic Investments for
adopting and diffusing Managed
Services can make equipment renewal
affordable.
COCIR,
Brussels, Belgium
www.cocir.org

Consortium formed to
develop high resolution
X-ray detectors

A European health consortium
is developing a set of low radiation,
low cost, flat panel X-ray detectors
that use novel photonics technology
to make diagnosis safer for patients,
hospital and dental staff, and generating some of the highest resolution
images ever.
Scientists have often sought to
reduce harmful ionizing radiation,
associated with X-rays used in medical imaging whether from single
X-ray records or CT scans. Although
various technological approaches
exist that can reduce ionizing radiation often this comes at the expense
of the image resolution and type of
detector..Reliable clinical diagnoses
are only possible with a high quality image,which is produced either
via ‘direct converters’ that are used in
mammography, or with a low radiation dose seen with ‘indirect converters’ that are used in radiography or
fluoroscopy.
Direct converters are based on
semiconductors (e.g. amorphous
NOVEMBER 2016

A bumped wafer

selenium) which directly convert
X-Rays into electrical signals, while
indirect converters make use of scintillators (e.g. cesium iodide) which
emit light upon X-Ray irradiation,
and convert it into electrical signals
by a photodetector.
The new consortium hopes to combine these advantages in the DiCoMo,
(or ‘Direct conversion hybrid-organic
X-ray detectors on metal oxide backplane’) project whose aim is to develop
a new digital X-Ray detector capable
of producing high resolution images
that could rival a 16 mega pixel photograph. Current indirect detectors,
which offer a lower dose of radiation,
generate light in all directions as soon
as an X-ray photon is absorbed in it,
hitting a large number of pixels on
the photodetector array and creating
limited spatial resolution.
DiCoMo plans radical innovations in the frontplane, the part of the
device converting X-rays into electrical signals, and the backplane, which
stores and drives the signals from the
pixels to the readout circuitry and

Sectional view of an image sensor element using
a scanning electron microscope. The light-absorbing
polymer appears here as the dark areas and the
scintillator material embedded in it forms the lighter
elements. Actual image width approx. 25 microns.
Image courtesy Siemens
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digital image reconstruction.
It works by getting an ‘indirect
converter’, with low radiation output,
to behave in the way we would expect
to see a ‘direct converter’ perform, a
technique DiCoMo calls the “QuasiDirect” effect. This allows the images
to have the high resolution typical of
direct converters by using scintillators
and the great sensitivity they enable.
Contrary to the indirect approach,
where the scintillator is stacked on
top of the photodetector array, the
DiCoMo technique embeds the scintillator into the photodetector itself,
meaning the absorption of light occurs
right where it has been generated and
no optical ‘crosstalk’ between pixels
occurs. This produces high spatial
resolution typically seen in direct converters, a result never before achieved.
“The fastest flat panel X-Ray detectors with state of the art technology
deliver around 60 frames per second,
whereas DiCoMo aims to double this
by capturing at 130 fps, permitting a
physician to examine vital organs not
only in high resolution, but also moving images in slow motion”.
Coordinated in Germany by
SIEMENS HEALTHINEERS, the
project includes partners from
Switzerland, Belgium, Netherlands,
and Italy,
www.dicomo-project.eu

Trice Imaging adds GE to
its list of users of cloudbased ultrasound image
sharing

The California-based company
Trice Imaging is specialized in the
Ultrasound Cloud and takes a firm
stand for interoperability and support
of all scanners in the market, working
alongside several main ultrasound
manufacturers. The latest addition to
its list of companies using Trice technology is GE Healthcare.
Trice Imaging’s Tricefy product
will provide GE Healthcare with a
new way for clinicians to connect
with their colleagues and patients
for diagnostic collaboration, remote
reviewing, archiving and Electronic
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Health Record (EHR) integration to
GE Healthcare’s Ultrasound Women’s
Health product portfolio.

The system enables collaboration among physicians through oneclick ultrasound sharing and secure
archiving.“With clinicians and patients
increasingly demanding seamless access
to medical imaging, we’re committed to
providing simple solutions that are not
only clinically intuitive, but also make
the care process more fluent,” commented Roland Rott, General Manager
of Women’s Health Ultrasound for GE
Healthcare. “The Tricefy solution does
just that, as it meets a growing need on
the part of clinicians to collaborate with
remote colleagues and share examination results with patients.”

With the technology :
• Clinicians
can now access
images and reports from anywhere,
and remotely collaborate with other
physicians via cost-efficient, secured
storage.
• Hospitals can see economic benefits as well, given that Tricefy integrates into existing PACS Systems,
saving on implementation costs. In
addition, the solution eliminates the
need for DVDs or thumb drives.
“We are honored that GE
Healthcare has chosen Trice as its
partner to further accelerate the
Company’s cloud-enabled healthcare
initiative,” said Asa Nordgren, CEO
and Co-founder of Trice Imaging
Trice Imaging
Del Mar, CA, USA
http://triceimaging.com/
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90 years of technological development and international growth
Guerbet, the global specialist in contrast agents and
solutions for medical imaging, celebrated its 90th year of
existence on the 15th November 2016.
Although the history of Guerbet dates back to 1901,
with the discovery by Marcel Guerbet of the world’s first
iodinated contrast agent, the official creation of the pharmaceutical company dates from 15
November 1926. In 1965 it became SA
Laboratoires André Guerbet. From a
headcount of 150 at that time, its staff
grew from 1,000 in 1990, 1,500 in 2015 to
2,600 today, following the acquisition last
year of Mallinckrodt’s “Contrast Media
and Delivery Systems” business. With this
acquisition Guerbet has reached a critical
size in each segment and geographical
zone with the ambition of entering the world’s top three.
Best known for its presence and 90 years’ experience
in the contrast agent field, Guerbet is the only pharmaceutical group dedicated to medical imaging worldwide.
It offers a comprehensive range of X-Ray, Magnetic
Resonance Imaging (MRI) and Interventional Radiology
and Theranostics (IRT) products, along with a range of

IBA and Philips step up
collaboration in adaptive
proton therapy planning

For two years now Philips and IBA
— the Belgium-based provider of proton
therapy solutions— have been collaborating in the development of adaptive proton
therapy planning. The two companies have
now decided to step up their collaboration
to provide advanced diagnostic and therapeutic oncology solutions .

injectors and related medical devices to improve the diagnosis and treatment of patients.
Guerbet invests heavily in R&D, at the level of 9% of its
sales each year. The Group continues to grow as one of the
leading players in medical imaging worldwide and offers a
full range of medical solutions and services – in CT, MRI
and Interventional Radiology – ongoing
investment in innovation and its production capacities, in addition to a network
of subsidiaries and partners that ensure a
presence in all the principal global markets.
Today, Guerbet is a truly international
group, with 83% of its sales generated outside France and with four growth drivers: contrast agents for MRI, contrast
agents for X-ray imaging, Interventional Radiology and
Theranostics and Imaging Solutions and Services, including
medical devices such as injectors.
Happy Birthday!
Guerbet
www.guerbet.com

IBA continue to co-innovate in diagnostic
and therapeutic oncology solutions with the
ultimate objective of enabling more effective and personalized cancer care. IBA and
Philips share the understanding that adaptive therapy planning is key to meeting this
objective. As one result of the collaboration,
more than 30 IBA proton therapy centers are
expected to benefit from an enhanced Cone
Beam CT imaging technology.
IBA
Louvain-La-Neuve, Belgium
https://iba-worldwide.com
Philips,
Eindhoven The Netherlands
www.philips.com

Carestream Ships OnSight
3D Extremity System
The long-term collaboration between the
two companies includes the joint marketing
and sales of Philips’ imaging and clinical
informatics solutions in oncology and IBA’s
proton therapy solutions and the joint development of new products for image-guided
proton therapy and treatment modalities.
By merging their respective expertise in
image guidance and therapy, Philips and
36

Carestream has announced that it is
accepting orders from healthcare providers across the globe and will begin shipping its OnSight 3D Extremity System in
December. The new system uses cone beam
CT (CBCT) technology to capture weightbearing and other types of extremity exams.
“Our affordable, compact system provides high-quality, lower-dose 3D imaging
studies. This makes it an ideal diagnostic
D I
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tool for orthopedic and sports medicine practices, hospitals, imaging centers,
urgent care facilities and other healthcare
providers,” said Helen Titus, Carestream’s
Worldwide Marketing Director for
Ultrasound & CT Solutions.
“Orthopedic imaging is a major focus
for Carestream because of the prevalence of
musculoskeletal conditions among people
of all ages.” she explains.
Carestream’s extremity imaging system
enables healthcare providers to capture
high-quality 3D images and conduct a
patient consultation in a single visit—which
helps improve productivity and convenience for both specialists and patients.
Carestream
Rochester, NY, USA
www.carestream.com
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M agne tic Resonance Imaging
Swissray moves into MRI
Already well established as a developer and supplier of a range of high quality Digital X-ray imaging systems, Swissray has just announced that, with the introduction of its SR Pulse 710 wide-bore 1.5 Tesla MRI
system it will be entering the MRI market.
We wanted to find out more about this major development for Swissray so we spoke to Anne Sheehan,
Director of MRI, Swissray International, Inc.

Q

Swissray getting into MRI. That’s big news. What’s the
rationale behind this move?
Yes it’s big news. Swissray has been around since 1984. X-ray was
our first and only imaging modality until Swissray acquired the
Bone Densitometry manufacturer Norland in November 2013.
The source was still X-ray but it represented a new marketing
challenge for Swissray. Medical device portfolio diversification
today is absolutely necessary in order to leverage the sales and
marketing infrastructure. Digital Radiography is a very crowded
market and more and more companies are trying to enter with
cheaper systems. The technology today is mature and the fea-

The 71 cm wide bore of the new SR Pulse 710 is one feature that sets it apart from
the competition

tures and functionality differences between competitors become
blurry. Although the Swissray brand sets itself apart by being
synonymous with quality and value, today there are more than
75 DR vendors in the market. We believe we needed to add
another modality that we could support by being able to leverage
our strong Medical Device infrastructure. Some market research
suggests that in 2015, the global MRI market reached $5.8 billion,
and it’s expected to be nearly $6.1 billion this year. From now to
2021, the market is anticipated to grow at a rate of 5.7 percent to
$8 billion total.

Q

The 1.5 T MRI market is already supplied by several
manufacturers. What is it about your approach/system that could give you a technological/marketing edge over
competitors?
We did our research and found a need for a 1.5 Tesla wide-bore
magnet for the segment of the market that is price-sensitive (<
$1million), yet needed a wide-bore MRI. Most new wide-bore
systems are in the range $1million – $1.6 million, and there has
not been a reliable supply of refurbished wide-bore systems to
address this market segment.
What also sets us apart is that the SR Pulse 710 has a 71cm bore – 1
NOVEMBER 2016
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cm wider than most competitors. It may
not sound a lot but every cm counts when
you are trying to accommodate larger and
claustrophobic patients. The patient table
can handle up to 250Kg.
The SR Pulse also offers many state-ofthe-art features that are found on pricier systems: the ability to combine elements from physically separate coils
to create dedicated arrays, parallel With many years experience in
the medical imaging field, Anne
imaging, MR Angiography, Diffusion Sheehan is currently Director of
Weighted Imaging (DWI) and MR MRI, Swissray International
Cholangiography, to name a few. The
user interface is quite intuitive – the beta site technologists could
scan on their own within hours. One beta site is now scanning
routinely over 15 patients per day, so the SR Pulse 710 will also
offer high throughput capabilities.
With zero boil-off technology and the industry’s lowest cost for a
support contract, tied to the fastest ROI of any new magnet in this
category we feel that our value proposition is solid and compelling.
The winning combination: highest patient comfort and accommodation, state-of the art technology, excellent image quality,
great throughput and fastest break even potential .
Our positioning statement for the SR Pulse 710 says it all:
“1.5T Wide-Bore Has Never Been This Affordable”.

Q

What about the MRI expertise of your technical support staff?
Will they be able to support the systems in the field?
Many of Swissray’s field engineers have had prior MRI experience. For them and most of our field service engineers we are
prepared to invest heavily into their training. We recognize that
the greatest product in the world is only as good as the support
staff and mechanisms that support it.

Q

Which geographical market will you be targeting first ? and
after that ?
We are looking at the US Market first: focusing on the small to
mid-tier hospitals, multimodality Imaging Centers, MRI centers,
Orthopedics and mobile applications. The next phase is to grow
the MR business into certain European and Middle East markets.

Q

These seem to be exciting times at Swissray right now — what
about further into the future?
Yes things are very positive in today’s Swissray. As for the future,
our immediate priority is to successfully introduce the SR Pulse
710, but we are not going to stop there — further down the line
we are looking very carefully into other imaging modalities, such
as CT and ultrasound. Exciting times indeed.
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Radiation Dose
By Dr James Weaver & Mr Glenn Ison

Real-Time Skin Dose Radiation
Monitoring during Coronary
Angiography
INTRODUCTION

The collective dose of radiation used in medical investigations and procedures has increased
by greater than 700% between 1980 and 2006
[1]. Consequently the use of ionizing radiation
has developed into an important, yet potentially
avoidable, public health threat [2] that deserves
considerable attention. This is particularly the case
in adult cardiology patients where coronary angiography represents 12% of all radiological procedures but contributes a disproportionate ≈ 48%
of their total collective dose [3]. Therefore, coronary angiography and intervention is becoming
an increasingly important lifetime source of radiation exposure for patients [4]. Radiation exposure
is also an important issue for the proceduralist
with an interventional cardiologist exposed to 2-3
times higher radiation per year than that of a radiologist [5,6].
Exposure to ionizing radiation during diagnostic
procedures can have dose-related deterministic (eg.
cataracts and skin damage) as well as stochastic
effects (eg. malignancy) [7,8]. It is currently agreed,
based upon the “linear-no threshold” model, that
no safe dose of radiation exists [5]. Therefore it is
generally accepted that all efforts should be made to
minimize radiation dose to the patient and staff [9].
During coronary angiography there are a number
of well-recognized approaches to reduce patient
and operator radiation dose. It has been demonstrated that adequate radiation protection training
and diligent adherence to these radiation minimization techniques can reduce dose by up to 90%
The Authors
Dr James Weaver and Mr Glenn Ison
Cardiology Department,
Clinical services Building
Gray St, Kogarah,
Sydney, NSW,
Australia 2217.
Corresponding author: Dr James Weaver.
Email: james.weaver@health.nsw.gov.au
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[6]. These techniques include low fluoroscopy
frame rates, minimize fluoroscopy time, low image
magnification, minimize distance between the
patient and image detector, collimation and realtime digital fluoroscopy recording [10,11]. Also
important is minimizing operator dose by utilizing all available above and below table shielding
in conjunction with wearing personal protective
equipment such as aprons, lead eyewear and thyroid collars [10].
Until recently there has been no visual cue notifying the operator of a radiation dose that places the
patient at risk of deterministic skin effects.
We recently assessed the utility of the Dose Tracking
System (DTS) (Toshiba Medical Systems, Otawarashi, Tochigi-ken, Japan) for reduction in patient
peak skin and total dose during coronary angiography [12].
The DTS provides a real-time pictorial displayed
adjacent to the image, be it DSA, DA, one Shots,
3D or in this case fluoroscopy [Figure 1]. The display comprises a colour-coded representation of
the cumulative skin dose distribution on a patient
graphic as well as the real-time peak skin dose and
cumulative skin dose values at the current real-time
beam projection. The colour pictorial changes to
yellow when peak skin dose reaches 2000mGy and
then red when greater than 3000mGy. The DTS calculates the skin dose values using a complex algorithm derived from patient BMI, X-ray tube output,
entrance dose and beam angulation.
Systems that provide real-time graphic feedback
are designed to prompt alterations in operator
behavior and therefore reduce radiation dose.
This, and similar real-time systems, [13] make it
possible for reactive dose reduction changes to
occur during the procedure. It is hypothesized that
awareness of the peak skin dose prompts working
in a different view to avoid an overlapping field of
view. When the new position involves less detector
angulation there is likely to be less output from the
tube therefore reducing dose area product (DAP)
and air kerma.
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Figure 1: Real-Time peak skin dose monitoring system.
The Dose Tracking System (DTS) displays a Real-Time pictorial and numerical value for cumulative and peak skin dose. The fully integrated system is situated
adjacent to the fluoroscopy image and hemodynamic monitoring. Reprinted from EuroIntervention 12 / 8, Wilson S.M. et al. Real-time Colour Pictorial Radiation
Monitoring during Coronary Angiography: Effect on Patient Peak Skin and Total Dose during Coronary Angiography. e939-e947, 2016 with permission from Europa
Digital and Publishing.

Study Design

In this study 1011 consecutive
patients were prospectively enrolled
at a single centre during coronary
angiography and/or percutaneous coronary intervention (PCI).
Patients were excluded if they
underwent structural heart disease
interventions, pacemaker implantation or electrophysiology studies.
All patients underwent angiography in a Toshiba Infinix-i angiography suite fitted with the DTS. The
study design was a before - after
non-randomized series. The DTS
was recording information on all
patients enrolled in the study.
Two patient groups were evaluated
sequentially for comparison.
The control group represented standard clinical practice where the DTS
was recording all the procedural
variables (including peak skin dose)
without the DTS pictorial feedback
displayed for the operator.
After the requisite sample size in
the control group was obtained, a
second group, the ‘DTS group’, was
NOVEMBER 2016

studied with the DTS pictorial feedback displayed for the operator. Coronary angiography and intervention
was performed at the discretion of
the operator.
The primary endpoint of the study
was the Peak skin dose, defined as
the highest dose at any portion of
the patients skin as defined by the
DTS. Secondary endpoints were
measurements of total dose; reference point air kerma, cumulative
dose area product (DAP) and fluoroscopy time. Significant radiation
dose level, above which there may
be a risk of deterministic complications such as skin injury, was defined
as peak skin dose >3000 mGy [4].
Results

From August 2013 to June 2014 a
total of 16 operators performed 1077
consecutive procedures on 1011
patients. There were 488 procedures
in the control group (45%) and 589
procedures in the DTS group (55%).
Of the 1077 procedures, 617 were
diagnostic coronary angiography
D I
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and 460 were coronary angiography
and PCI or FFR. Procedures were
performed via radial access in 37.6%
with the remainder of the procedures performed via femoral access.
When accounting for confounding
variables, the use of the DTS significantly reduced mean peak skin dose
by 22% (p < 0.001) across the entire
cohort. There was also a significant
reduction in measures of total dose
with reference air kerma reduced by
20% (p < 0.001), and DAP reduced
by 17% (p < 0.001).
The most profound effect due to
implementation of the DTS was seen
in patients undergoing PCI where
the peak skin dose was reduced by
46.3% [Figure 2]. Impressive reductions in other measures of radiation
dose were seen in the PCI cohort;
fluoroscopy time fell by 14% (p =
0.028), DAP fell by 35% (p < 0.001)
and reference air kerma by 41% (p
= 0.004).
Lower peak skin dose was consistent
across subgroups including radial access
procedures (p < 0.003), patients with
39

Radiation Dose
radiation parameters during invasive coronary procedures.
REFERENCES:

Figure 2: Reduction in peak skin dose due to DTS introduction based upon procedure type. The DTS resulted
in an improvement in peak skin dose in patients having both coronary angiography only and percutaneous coronary intervention. Bars represent median and error bars 95% confidence interval. Reprinted from
EuroIntervention 12 / 8, Wilson S.M. et al. Real-time Colour Pictorial Radiation Monitoring during Coronary
Angiography: Effect on Patient Peak Skin and Total Dose during Coronary Angiography. e939-e947, 2016 with
permission from Europa Digital and Publishing.

prior bypass surgery (p < 0.001) and
procedures in patients with a high BMI
(p < 0.001). Use of the DTS reduced the
number of patients identified at high
risk of skin damage based upon peak
skin dose definition of >3000mGy (control 2.7% vs. DTS 0.7%).
Significance and future
directions:

Based on our findings it is proposed that the DTS technology
may reduce the incidence of deterministic radiation effects and it
supports its more widespread use
in the setting of invasive cardiac
investigation. The effect of the
DTS was not only evident on skin
dose but also measures of total
radiation dose.
An explanation for these findings was
outlined by Dr Ariel Roguin in an editorial by stating “Seeing radiation is
40

believing, causing our work habits to
change” [14] Furthermore, it has been
recommended that patients receiving
substantial exposures during cardiac
procedures be counseled before discharge and the appropriate arrangements be made for follow-up and monitoring [15]. Ideally, the institution of the
DTS would be accompanied by education on safe dose thresholds, techniques
to reduce overall exposure and quantitative scatter plots representing operator exposure. The complete system of
radiation safety in the cardiac catheterization laboratory may include not only
the DTS but also real-time monitoring
of all health care workers scatter dose.
Conclusion

In this large single center study,
it has been demonstrated that the
DTS is simple to use and results in
substantial reductions in important
D I
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A NEW GENERATION ULTRASOUND SYSTEM

Experience and explore this
innovation in ultrasound
Visit us at RSNA 2016
South Hall, Booth #2511
www.tryarietta.com

Hitachi Medical Systems Europe Holding AG
www.hitachi-medical-systems.com

Interventional ONcology

Advanced tumor analysis
and therapy
The latest interventional oncology OncoSuite system from Philips is designed
to enable physicians to provide analysis
and minimally invasive, targeted treatment of tumor lesions reducing the
impact to healthy tissue. It offers clinicians a better view of the treatment targets for informed decision making, while
performing the procedure. The new system is optimized to support minimally
invasive treatment of liver cancer – the
second most deadly cancer, accounting
for 745,000 annual deaths worldwide
[1]. “While OncoSuite can be used for a
number of different cancers its specific
tools have been optimized for the treatment of liver cancer, Given the steady
increase in the prevalence of non-alcoholic fatty liver disease and liver cancer
[2], the development and availability
of new technology is much needed to
provide interventional oncologists with
a breakthrough that allows best possible
treatment for these patients.” said Dr Jeff
Geschwind, Chief of Dept. of Radiology
at the Yale School of Medicine “What
matters most, is the ability to visualize
the liver tumors, even small ones, during the procedure and to approach them
in a very targeted way to maximize the
therapeutic outcome, while avoiding the
destruction of healthy liver tissue”.
Oncosuite is designed to enhance both
tumor embolization and ablation procedures with Philips’ interventional X-ray
systems. It is the only platform in the
industry that supports both procedures
enabling physicians to target multiple
tumor lesions simultaneously. OncoSuite comprises’ innovative product offerings for enhanced imaging (XperCT
Dual), live 3D image guidance for tumor
embolization (EmboGuide) and live
3D image guidance for tumor ablation
(XperGuide).
“Minimally invasive, image-guided
interventional oncology procedures are
a highly effective option for patients who
cannot be treated through conventional
techniques such as surgery, chemotherapy or radiation therapy,” said Ronald Tabaksblat, Business Leader Image
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Guided Therapy Systems at Philips. The
next generation OncoSuite allows targeted treatment of an entire tumor and
its feeder vessels, sparing surrounding
tissue or organs. The innovative Open
Trajectory function within XperCT Dual
enables better centering of the liver with
significantly improved visualization during the procedure of peripheral hepatic
tumors in a single sweep [3]. This feature
provides a more targeted field of view
making it possible to effectively scan
larger patients. Previously, with the traditional geometric movement of the C-arm
of the interventional X-ray system, part
of the liver image was truncated and
larger patients required multiple scans
to visualize tumors in the periphery of
the liver.
Embolization procedures involve blocking the arteries feeding a tumor with beads
to deprive it of nutrients and oxygen.
They require the insertion of a catheter,
which must be guided to the tumor site
with the aid of live image-guidance. The
British company BTG and Philips have
been working in close collaboration on
the visualization benefits of radio-opaque
beads in combination with imageguided
therapy. Together the companies have calibrated LC Bead LUMI and Philips Live
D I
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Image Guidance Software to help interventional radiologists and multi-disciplinary teams to visualize better treatment
options for patients with liver cancer. As
a result, the next generation OncoSuite
also features the world’s first optimized
imaging for LC Bead LUMI that provides
real-time visible confirmation of bead
location during embolization procedures
[4]. In addition, the new Wiper Movement
functionality improves workflow with
automatic Dual Phase imaging, helping
physicians to acquire two 3D cone beam
CT datasets at different times of the procedure in a single step.
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A Career in Mammography
The development of digital mammography — a fascinating story involving unlikely players such
as Seagram’s Liquor, Universal Studios, Baseball Caps through to 3D Mammograms

20 Years in the Making: the
Evolution of Mammography,
from X-ray Films to Life - saving
Breast Tomosynthesis

Dr Jim Culley, now officially
retired from Hologic, Inc.

Officially Jim Culley, PhD, retired in December, 2015 but those who know him don’t
expect him to totally disappear from the scene in which he has played a central
role. For 20 years, Jim was part of the Hologic team that made digital radiology,
digital mammography and breast tomosynthesis a commercial reality. Jim ’ s imaging career goes back further than Hologic, to DuPont, Sterling Diagnostic Imaging
and Direct Radiography Corp (DRC). We caught up with Jim recently and asked him
to comment on the remarkable run Hologic has had in women’ s imaging.

W

e began our discussion with a few questions:

• The first digital camera was patented by Kodak in 1978.
Why did it take more than 20 years for mammography manufacturers to begin replacing film-based systems with digital
imaging?
• How did well-established companies – GE, Siemens, Philips,
Toshiba, Agfa, Picker, Polaroid, Kodak, TREX, Lorad and Fuji
— lose the global mammography market to Hologic?
• What role did the mineral selenium, the Seagram Liquor
Company and Universal Studios play in making digital mammography a success?
•Will breast tomosynthesis replace digital mammograms as
the gold standard in breast cancer screening?

In the beginning there was DuPont

The Hologic digital mammography and breast tomosynthesis story begins with the DuPont Company — the wellknown manufacturer of such household products as Teflon
nonstick coating, Lycra stretch fibers and STAINMASTER
carpets. Many people likely don’t know or don’t remember
that until 1996, DuPont Photo Products was a major player
in the healthcare X -ray film business.
DuPont gained a significant share of the market for X-ray
film in healthcare applications when it acquired the Patterson Screen Company in 1943. By 1945, half of the company’s
photo product sales were from the sale of X-ray film and
screens. Early on, radiology departments embraced digital
imaging for CT, MRI, nuclear medicine and ultrasound. But
it wasn’t until 2010 that digital mammography represented
the majority of the systems purchased in the U.S.
By the early 1990s, it was becoming clear to the leaders of DuPont and other major imaging system providers
that digital radiography would one day replace screen-film
NOVEMBER 2016
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radiography in the healthcare arena. But there was one missing piece of the puzzle:— an effective method for capturing
high resolution X-ray image data in a digital format.
The gestation period for great products takes time. What
seems so obvious today was in fact built on years of product development, trials and missteps. Digital radiography,
digital mammography and breast tomosynthesis were no
exception.
By 1996, DuPont had invested seven years and over $60
million developing selenium-based flat panel direct-capture
digital imaging technology. DuPont was close to getting
FDA approval on the technology when the company sold
its medical products businesses to satisfy a major shareholder – the Seagram Company, one of the largest distillers
of alcoholic beverages in the world.
The DuPont X-ray film business was sold to the Sterling
Group, Inc. The wholly owned digital image capture technology group was called Direct Radiography Corp (DRC).
While Sterling did not have the manpower, marketing
budget or installed base of the big five imaging system providers (GE, Siemens, Philips, Toshiba and Picker), it had one

A clear trend. Digital mammography system sales in the U.S. first exceeded film sales
in 2010 and did so every year thereafter. By 2016, fewer than 3 percent of all sales
were film-based systems. Source: MQSA National Statistics.
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big advantage: it owned the technology DuPont had developed
for digitally capturing X-ray images. At the 1997 Radiological
Society of North America (RSNA) meeting, DRC showed the
healthcare world that it was possible to capture X-ray information digitally using a flat-panel direct-image-capture detector
and transmit that information in seconds.
The direct-to-digital demo was the hit of the show. For the
first time healthcare providers saw that digital radiography and
digital mammography were feasible. But it wasn’t until 2000 that
the first full field digital mammography systems were sold in
the United States, and it took 14 more years – until 2011 – for
breast tomosynthesis systems to become commercially available
in the U.S.

Hologic becomes a significant player in
digital imaging

Despite the touted benefits of a digital system, in the beginning
the purchase decision was a difficult one. How many viewing
stations must the radiology department purchase to maintain
efficiency? How would doctors consulting from other locations view the images? The new technology would also initially
require extra staff training. Purchasing unproven systems could
squander scare resources if technologies changed significantly.
Finally, the lack of PACS to support the use of digital systems
within the entire organization was seen as a major barrier to full
acceptance of the technology. The bottom line? New technology tends to frighten buyers when that technology requires a
significant investment in time and money – and represents a
major shift from more traditional procedures.
By 1999, 10 digital radiography detectors were being marketed
– and more were on the way. There was a tendency to think of
these devices as basically the same – essentially interchangeable
commodities – because they were similar in physical size, appearance and use. However, there were important differences in how
these competing systems captured X-ray images and most importantly, differences in the quality of the resulting images.
In the end, one technology won the majority of the worldwide
mammography market – amorphous selenium-coated thin film
transistor (TFT) detectors. And the vast majority of these detectors were based on the DuPont/Sterling/Direct Radiography /
Hologic direct- to - digital technology.

Hologic was the first to commercialize direct-to-digital technology in medical imaging.
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Seagram and the DuPont Photo
Products Business?
The Seagram liquor company became important to
DuPont in 1981 when Seagram, looking to diversify,
engineered a takeover of Conoco Inc., a major American oil and gas producing company. Although Seagram
acquired a 32% stake in Conoco, DuPont was brought
in as a white knight by the oil company and entered
the bidding war. In the end, Seagram lost out in the
Conoco bidding war, but it became the largest single
shareholder of DuPont stock. From his earliest days
Edgar Bronfman, Jr., son of the long time chairman and
CEO of the Seagram Company, dreamed of being a significant player in Hollywood and on Broadway. He got
his chance in 1994 when he took over the job of CEO
of Seagram and bought Music Corporation of America,
an American media company. The acquisition gave
Bronfman a studio (Universal), a record company (Geffen Records), the Universal Studios theme park and
merchandising operations. To finance the deal Bronfman sold most of Seagram’s DuPont stock and DuPont
sold its three largest medical products businesses to help
pay for the buyback of its shares.
In 1999, just when DRC was beginning to install commercial
digital radiography systems, Sterling Diagnostic Imaging sold
its X-ray film business to one of its biggest competitors, Agfa.
By acquiring the Sterling film business, Agfa became a leading player in the X-ray film market in both Europe and North
America. Agfa was not interested in the DRC detector business
because the company was already deeply involved in manufacturing and marketing its own competing CR system. So early in
1999, the management of Direct Radiography Corp. started the
process of finding a new home for its highly promising directto -digital technology, which had been 10 years in the making.
It was Massachusetts-based Hologic, Inc. that ended up purchasing the company. At that time, Hologic was not a mainstream
player in radiology or in women’s imaging. However, in the healthcare segments where the company participated (osteoporosis
assessment and mini C-arms), Hologic products led the market.
OEMs and PACS vendors were involved in the bidding process,
but DRC elected to accept the Hologic offer for several key reasons,
including the price and the speed of closing the deal. As Hologic
Chairman and CEO David Ellenbogen said in a 1999 press release,
“Hologic has been exploring acquisition opportunities to diversify
beyond its densitometry products for over three years.”
A year later Hologic bought TREX and with it, the Lorad
mammography business. This gave Hologic an installed base of
the majority share of mammography systems in the U.S. David
Ellenbogen, Jay Stein and Jack Cumming, the leaders of Hologic
at that time, saw an opportunity for selenium-based detectors to
be used in mammography, where the delicate technology could
be carefully controlled and where image quality was critical.

E U R O P E

45

A Career in Mammography

Baseball caps?
To attract RSNA visitors to the 1997 Direct Radiography
Corp. booth and help build brand awareness for direct- to
-digital technology , the marketing team arranged to give
every cab driver, bus driver and limo driver in Chicago a
direct- to -digital baseball cap. If the driver was wearing the
hat when an employee of DRC got in to the taxi, the driver
got $10 in cash on the spot. If the driver asked the passenger if he were going to see the new DRC direct- to -digital
technology at RSNA, the driver got $50. When the chief
accounting officer of the parent company, Sterling Diagnostic Imaging, hailed a cab at O’Hare airport in Chicago and
the cab driver struck up a conversation on digital imaging,
he knew that purchasing those thousands of baseball caps
would make digital radiology technology a marketing success

The market for digital mammography grew for
one great reason: accuracy

Hologic was not the first in the U.S. to go to market with a digital
mammography detector; GE was. For over two years, GE owned
the digital mammography market. In 2002, the FDA approved
the Hologic Selenia® FFDM system. For Hologic, the timing
could not have been better. The Digital Mammographic Imaging
Screening Trial (DMIST), a multi-institutional research study
designed to measure if digital mammography was equivalent
to screen-film systems, was wrapping up, with the study results
indicating that digital mammography was not just equivalent to
film, but in many cases, better.
To date, at least 38 products made by 9 OEMs have been
approved or cleared by the FDA for digital mammography:
26 FFDM systems, 6 CR systems, 3 tomosynthesis systems and
3 biopsy platforms. Some were never sold commercially. Yet,
despite the intense competition from major healthcare OEMs,
Hologic holds the majority of the digital mammography market.
In fact, within three years of entering the market, Hologic’s share
of the digital mammography market was thought to exceed 50%
of the annual unit sales of systems from all the other manufacturers combined.

What were the secrets to Hologic ’s success?

GE had introduced a smaller detector as its first product.
However, it took the company years to introduce a system that
could image all breast sizes with a single exposure. At the same
time, Hologic was making significant investments in transforming its digital detector into a reliable commercial product.
Understanding the issues GE faced, Hologic’s co-founders Jay
Stein and Jack Cumming wisely decided not to commercialize
a digital mammography system until the company could introduce a full size detector.
Because Hologic was small, the company could address changes
and move more quickly than the established players. Hologic took
advantage of its position by deeply involving Lorad customers,
which it had inherited when it bought TREX, in product decisions. From the leadership team to the people working the freight
dock, Hologic employees were razor- focused on the customer and
knew many by name. Customers knew that they could call CEO
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Jack Cumming anytime, day or night, and
that he would respond
and treat them not
just as customers, but
also as friends. What’s
more, Jack and his team
lived in the field. Every
account manager knew
that Jack wanted to —
and liked to — travel
with them and learn
from their customers. It
wasn’t enough to have
an award-winning tech- Sheryl Crow, singer, songwriter, actress and longnology; Hologic was time breast cancer survivor and Pete Valenti,
driven to deliver prod- President of Breast and Skeketal Heath, at Hologic.
ucts with significant Sheryl is the 2016 Hologic national celebrity
spokesperson in an effort to educate women
commercial appeal.
about the benefits of screening and the use of
Building a market 3D™ mammograms.
for digital mammography and breast tomosynthesis was not easy. The PACS world was not ready for
digital mammography with its significant numbers of large
digital images. Dedicated diagnostic workstations for handling
digital mammograms did not exist, and Hologic had to enter
the workstation market to show what could be done. Although
digital mammography images were similar to film mammograms, Hologic spent millions on training and applications the
world over, building a huge base of loyal users familiar with the
Hologic way of doing things. And because the early systems
were temperamental, Hologic service was critical in keeping the
systems running and replacing failing systems quickly.

The future of breast cancer screening is here:
3D™ Mammograms

Academia, along with leading healthcare institutions like
Mass General and GE, were among the first to explore the possibilities of breast tomosynthesis. But it was Hologic that made
breast tomosynthesis a reality by bringing a commercial product
to market. First, let’s have a look at 2D digital mammography to
understand why 3D™ mammograms are becoming the new gold
standard in mammography.
Despite its many benefits, digital mammography can only
provide a two-dimensional picture of the breast. Since the
breast is composed of pockets of dense tissue surrounded by
fat, when X-rayed, the resulting
image looks like smoky haze.
Although a 2D image is suitable for assessing fatty breast
tissue, it has difficulty picking up abnormalities in dense
breast tissue. And overlapping
tissue in the image sometimes
makes it hard to see tiny microcalcifications spots and other
Jay Stein (shown here),
David
subtle signs of early cancer.
Ellenbogen and Jack Cumming were the
Breast tomosynthesis techfirst to see a commercial opportunity
nology uses high-powered for direct- to -digital technology in mamcomputing to convert digital mography
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radiologists the confidence to significantly reduce unnecessary
callbacks, which would save the healthcare system time and
money – and patients, undue anxiety. The same group published
a follow-up paper in JAMA in 2016 comparing the effectiveness of tomosynthesis for women with fatty and dense breasts
and demonstrated improvements for both groups. The largest
improvements for women with dense breast tissue. Prospective
studies in Norway and Italy have produced similar results and
provided additional evidence of the clinical superiority of tomoGrowth of 3D mammograms. Breast tomosynthesis systems can now be found in
over 40 countries

breast images into a stack of very thin layers or “slices”— building what is essentially a three - dimensional mammogram. With
breast tomosynthesis, the radiologist can see breast tissue detail
in a way never before possible. Instead of viewing all the complexities of the breast tissue in a flat image, the doctor examines
the tissue a millimeter at a time. Fine details are more clearly
visible, no longer hidden by the tissue.
In 2008, in countries recognizing the CE mark (indicating a product ’s compliance with European Union legislation),
Hologic introduced breast tomosynthesis. Three years later,
Hologic introduced tomosynthesis in the US and for three years
was the only provider of tomosynthesis systems approved by
the FDA.
Jay Stein and Loren Niklason led the Hologic effort to make
what had long been a dream, into a commercial product. Similar
to the decision of producing a full size digital detector that
led to commercial success in the digital mammography market, Jay Stein made a decision to introduce tomosynthesis in
combination with digital mammography. This decision allowed
physicians to have their familiar digital mammogram in addition to the clinical information provided by tomosynthesis and
allowed for much more rapid transition to tomosynthesis. Loren
Niklason led the efforts to work with academic sites in Europe
and in the US to demonstrate the effectiveness of tomosynthesis.
In a June 2014 Journal of the American Medical Association
study, the Hologic breast tomosynthesis system – Selenia
Dimensions – was shown to be able to detect an incredible 41%
more invasive breast cancers than 2D mammography alone.
Moreover, the 3D system was shown to significantly reduce
callbacks. The study garnered massive international press both
for the better detection rate and because the technology gave

Breast tomosynthesis involves the use of high-powered computing to convert digital
breast images into a stack of very thin layers or “slices”— building what is essentially a
three - dimensional mammogram.

Breast tomosynthesis exams are fast replacing conventional 2D mammograms in
mammography

synthesis with digital mammography compared to digital mammography alone. Many institutions are now using tomosynthesis
with a computer generated 2D mammogram produced from the
tomosynthesis exam eliminating the need for acquiring both
images.
Breast tomosynthesis systems have been used in screening for
more than eight years. Despite a number of formidable competitors, Hologic currently holds an estimated 60 percent share of
the U.S mammography market. With roughly 3,600 tomosynthesis systems installed in the US., Hologic 3D™ mammograms
are fast becoming the gold standard in breast cancer screening.
Way back at the beginning of this adventure, who could have
predicted such a positive development?

Hologic is one of the largest players in the radiology industry. Shown here is Hologic’s
2015 exhibit at the RSNA,the largest radiology show in the world
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Disclaimer: The opinions expressed in this article are the personal
views of Dr James Culley.
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Magnetic Resonance
By P Magnelind, A Matlashov, S Newman, H Sandin, A Urbaitis, Petr Volegov and Dr M Espy

Ultra-low field MRI: bringing MRI
to new arenas
Conventional magnetic resonance imaging (MRI) is moving toward the use of
stronger and stronger magnetic fields with 3T, and even 7 T systems being
increasingly used in routine clinical applications. However there is another
branch of MRI, namely Ultra Low Field MRI (ULF-MRI) where the magnetic fields
during readout are several orders of magnitude smaller, namely 1–100 μT.
While conventional high-field MRI remains the gold standard there are several
situations such as in military emergencies or in developing countries where for
cost and logistical reasons, conventional MRI is not practical. In such scenarios,
ULF-MRI could provide a solution. This article describes the basic principles and
the potential of ULF-MRI.
Principles of MRI

COMPARISON of ULF-MRI TO CONVENTIONAL MRI

MRI is the tomographic implementation of the wellestablished technique of nuclear magnetic resonance
(NMR), which is based on the principle that nuclear
particles with spin precess around the direction of an
applied magnetic field (B) when tipped away from their
equilibrium alignment in the field. This precession
occurs at a certain frequency, known as the Larmor frequency, ωL. For protons in water ωL/2π = 42.6 MHz/T
(or 42.6 Hz/μT, which is more suitable for the ULF
regime). The precession of the spins generates an oscillating magnetic field, which can be detected by a sensor.
Tomography is obtained by encoding spatial locations by magnetic field gradients in all three dimensions. The gradients can be used to change the frequency of the spins, or the phase of them depending
on how they are implemented in the pulse sequence.

ULF-MRI provides the ability to switch all the fields
and gradients on and off. The field-free state makes
ULF-MRI uniquely compatible with magnetoencephalography (MEG), where miniscule magnetic fields generated by active neuronal clusters are detected by very
sensitive magnetic field sensors.
The requirement on field homogeneity for NMR
linewidths scales with the absolute field and thus is
greatly relaxed at ULF compared to the parts-permillion requirements at high fields. The lower homogeneities allow open designs with simple copper-wound
air-core coils leading to less expensive field and gradient coil-systems.
At ULF the fields and gradients are orders of magnitude smaller than in conventional systems and thus
there is less concern about exciting nerves due to the
switched fields and gradients through dB/dt. The specific absorption rate from resonant fields at the Larmor
frequency is also less of a concern at these low frequencies as it scales as the square of the magnetic field, B2.
The susceptibility of tissue, which describes the
level of magnetization when exposed to a magnetic
field, influences MR-images. The effect scales with the
magnitude of the magnetic field and can cause strong
artifacts in high-field systems especially at interfaces
between volumes with very different susceptibilities,
such as the paranasal sinuses [1] and metal implants
[2]. Because the effect is dependenct on the magnitude
of the magnetic field, it is negligible at ULF and it is
possible to acquire satisfactory images in the vicinity of
non-ferrous metals [3]. For the same reasons, susceptibility weighted imaging at ULF has not been demonstrated and would be challenging — if at all possible.
Relaxation time dispersion is more enhanced at
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Table 1 Physical properties of various tissues (as specified in the Montreal Neurological Institutes digital head model) in the human head. Relaxation times are shown for
conventional and ULF magnetic fields

low fields [4, 5]. This feature can be
exploited to achieve improved image
contrast in relaxation time-weighted
imaging or in inversion-recovery
sequences. Not all tissues show
T1-contrast at high-field so gadolinium-based contrast agents are commonly administered to enhance the
contrast. The improved endogenous
contrast at ULF alleviates the need for
such contrast agents, which are contraindicated in some patients – such
as those with impaired kidney function [6].
Sensors

At ultra low frequencies it is important to detect the magnetic field and
not the time-derivative of the field as
with Faraday coils. Several different
sensor types have been employed in
ULF-MRI, such as superconducting

quantum interference device (SQUID)
sensors [7, 5], atomic magnetometers
[8], and hybrid sensors [9]. SQUIDs are
ultra-sensitive magnetic field detectors
with a flat frequency response down to
Hz or sub-Hz frequencies, and are the
sensor we chose to use in our ULF systems. The SQUID-detected magnetic
signal from the spin ensemble is thus
proportional to only the pre-polarization field, Bp, i.e. it does not depend
on the measurement field (precession
frequency).
Table 1 lists relaxation times of the
11 different types of tissue used in the
Montreal Neurological Institute’s digital
head model [10]. The relaxation times
at 1.5 T are shown, as are those at ULF,
where actual, experimentally measured
values are given wherever available; for
other values we have used extrapolations. The values of relaxation times at

ULF are shorter and thus there is less
time before the signal-to-noise ratio
reaches unfavorable levels despite the
ultra-sensitive (low-noise) detectors.
A direct consequence of the shorter
relaxation times is that multi-echo
sequences such as echo-planar imaging
(EPI) cannot be realized at ULF.
The signal-to-noise ratio (SNR) in
ULF-MRI is proportional to the prepolarization field and the voxel volume, and inversely proportional to the
magnetic field noise. Hence, we would
like to maximize the pre-polarization
field and minimize the magnetic field
noise of the sensor to achieve a maximal SNR of a given voxel size. In practical terms we would like to use prepolarization fields of several hundred
mT (this limit is set by the ability to
switch off the field in a reasonable
time), while keeping the noise below

Figure 1. (Left) High-field MRI slice of a subject. (Right) Corresponding ULF-MRI slice with a co-registered dipole location and orientation of an auditory evoked response
that was recorded interleaved with the MRI [17].
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1 fT/Hz1/2, and preferably reaching 0.1
fT/Hz1/2.
As regards imaging times, the low frequencies involved in ULF lead to long
acquisition times during each step.
PULSE-SEQUENCES

Many ULF pulse-sequences are copies
of those used in high-field systems.
The fundamental requirements for
Fourier imaging are:
1) to generate magnetization,
2) to induce precession of the spins,
3) to spatially encode the spins,
4) to acquire the signals from the spin
ensemble.
A few examples of projection imaging
have been reported, especially early on
in the development of ULF.
With ULF it is possible to have parallel or perpendicular pre-polarization
and measurement fields. The speed of
ramping down the relatively strong
pre-polarization field determines if
the spins are able to follow the rotation of the effective field (adiabatic
ramp) or if they stay oriented along
the direction of the pre-polarization
field (non-adiabatic ramp). If the two
fields are perpendicular and the ramp
time is short this can be used to induce
precession of the spins. In such a case
no resonant pulses are used to tip
the spins. This was essential in our
implementation of a ULF-MRI system
to detect liquid explosives at airport
checkpoints [11]. With the low frequencies of ULF we were able to image
the contents of objects such as soda
cans, which is impossible at high fields.
APPLICATIONS

There are several potential medical imaging applications where ULFMRI could become a real competitor,
although the particular design aspects
will differ for different applications/
scenarios. Thus, a system optimized
for one application might not be suitable or affordable in another application. A ULF MRI system for clinical
application in the third-world would
need to be cheap and robust and preferably easy to be deployed.

High-field MRI is the gold standard for
diagnosis of mild to moderate brain
injury. However, high-field MRI is generally not used in emergency situations
(emergency rooms or disaster relief),
and remains entirely unavailable to the
battlefield because of the issues of cost
and safety associated with high magnetic fields. High-field MRI also poses
a serious safety risk due to its ability to attract nearby metal (e.g. in the
operating room) or within the patient
(e.g. shrapnel wounds). For these reasons, even in modern medical centers,
Computed Tomography (CT) is widely
used despite being much less effective
at diagnosing mild to moderate brain
injuries [16].
Tragically, traumatic brain injury (TBI)
is now the “signature wound” of military personnel wounded in wars such
as those in Iraq and Afghanistan [14].
Mild to moderate cases of TBI, which
often go completely undiagnosed, may
play a significant factor in the rates of
post-traumatic stress disorder PTSD
in returning soldiers [15]. The lack of
diagnosis (and thus effective intervention) is largely due to the restricted
access to quality diagnostics such as
MRI. Even more patients are affected
by non-traumatic brain injury, resulting from stroke, lack of oxygen, infection, or exposure to toxic substances.
There is a significant need for rapid
diagnosis and treatment within the
“golden hours” to minimize complication and secondary injury. An MRI
system for applications in battlefield
medical imaging would need to be easily deployable and robust, although for
military uses, the actual cost of the
system may be less of a concern. ULFMRI fulfills these criteria.
Conclusion

A compact, low-resource ULF-MRI
system has the potential to play a significant role in providing deployable
and affordable MRI diagnostics for
use in emergency situations, especially
those in locations with poor or compromised healthcare infrastructure.
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Incidental Findings
By Joanne Coward

A review of the issues surrounding incidental findings on
CT attenuation correction (CTAC) images during SPECT
myocardial perfusion imaging
Incidental findings are not uncommon
in medical imaging, with a particularly
high prevalence being identified in the
chest. Pulmonary nodules contribute to
a large proportion of incidental findings
within the chest and these can often
hinder definitive diagnosis because
of their indeterminate nature. This is
especially true of the incidental findings demonstrated on low-resolution CT
images produced during CT attenuation
correction (AC), as utilised in singlephoton emission tomography (SPECT).
The CTAC ‘images’ are effectively a byproduct that were not intended for use
in diagnosis.
It is recommended that caution should
be taken in the routine reporting of
CTAC images.
Although there is the potential for pulmonary nodules to
become malignant, the majority will be benign. This gives rise
to a high number of false-positive findings in CT imaging of
the chest. The high number of false-positive findings identified on CT Attenuation Corection (CTAC) images raises the
issue of whether these images should be reviewed. While early
detection of cancer could lead to earlier intervention and possibly improve prognosis, the high number of false-positive
findings on CTAC images increases risks to the patient and
does not necessarily provide increased benefits to the patient.
The non-diagnostic quality of CTAC images usually necessitates further diagnostic tests and possibly intervention before
a definitive diagnosis can be reached.
A balanced decision needs to be made on whether to
interpret CTAC chest images, given the high number of
false-positive findings, the potential psychological effects and
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harms to the patient. The recommendation of this review is
that caution should be taken if routine reporting of CTAC
images is to occur.
Introduction

Radiological imaging has advanced greatly since the discovery of x-rays by Wilhelm Roentgen in 1895. A broad range
of imaging modalities are NOW available that together can
provide functional and anatomical detail [1]. Using a combination of imaging modalities, it is possible to demonstrate
normal anatomy, pathology and disease processes.
Previously, when multiple imaging modalities were used in
this way, image correlation was performed manually but it is
now becoming more commonplace to integrate two modalities, usually one with functional capability and the other with
anatomical capability, in the form of hybrid imaging.
An example of this is in the combination of single-photon
emission tomography (SPECT) and computerised tomography (CT). Integration of the SPECT and the CT modalities
provides for both functional and anatomical detail during
one imaging session and, as such, minimises mis-registration
of image datasets [1, 2].
The CT portion of SPECT-CT can be used to characterise
pathology, to localise anatomy and pathology and for attenuation correction of the SPECT images. Characterisation of
pathology usually requires a diagnostic quality scan and can
involve the use of intravenous contrast agent. It typically
involves a higher ionising radiation dose to the patient than
a localisation scan or a CT performed simply for attenuation
correction (CTAC).
The focus of this article is specifically on CTAC images
produced during SPECT-CT for myocardial perfusion imaging (MPI). The CTAC acquisition uses a low-dose technique
that produces low-resolution (low-quality) images. These
CTAC images of the chest are prone to movement artifacts
because the patient is not required to breath-hold during
the acquisition. The information gained is limited to a range
through the cardiac area of the chest. The acquisition is performed purely for attenuation correction of SPECT image
data and not with the intention of an image being viewed
for diagnosis. However, CTAC images, which are essentially
a by-product of the process, often reveal incidental findings.
Incidental findings

An incidental finding is an unsuspected abnormality or
anomaly that is not related to the clinical reason for the
investigation [3,4]. Incidental findings can be classified as
clinically significant, clinically insignificant or indeterminate.
Radiologically, using the CTAC chest images it is often
E U R O P E
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Incidental Findings
possible to make such definitive categorisation with the initial investigation.
True incidental findings (i.e. that are not
known about prior to the investigation)
and fall into the clinically significant or
indeterminate category, will usually require
follow-up diagnostic tests.

incidental findings can increase the risk to
the patient without much benefit. Studies
have shown that only a small percentage
of incidental findings that are initially
thought to be clinically significant on
CTAC for SPECT MPI are actually clinically significant upon definitive diagnosis.
The diagnostic examinations necessary to
reach that definitive diagnosis often have
risks associated with them that can cause
physical or psychological harm to the
patient as well as an increase in ionising
radiation dose.

Incidental findings within the chest are
common and are frequently detected on
low-resolution CTAC images [5]. A high
number incidental findings detected on
CTAC images are classified as clinically
significant or indeterminate at the time
of the radiological report but, despite this,
very few incidental findings remain clinically significant upon definitive diagnosis. This leads to a high number of falsepositive findings. Table 1 lists some of the
common incidental findings demonstrated
on CTAC images.
A large proportion of incidental findings within the chest are pulmonary nodules [6], which are often benign but can
present radiologically as indeterminate or
clinically significant. This results in followup diagnostic investigations in order to
reach definitive diagnosis.
Significance of incidental findings
on CTAC images

Incidental findings that are known
about from previous imaging are usually
less of an issue than unexpected incidental
findings. This is because, if it is considered
necessary, there will usually be a management plan in place at the time of CTAC
acquisition. Unknown incidental findings
can prove more of a problem because decisions about further management still have
to be made and these might not relate to the
initial clinical indications for MPI imaging.
Lung cancer has a poor prognosis, especially small cell lung cancer (SCLC). Nonsmall cell lung cancer (NSLC) has a better
prognosis if detected at an early stage [7,
8]. There is an argument then for detecting and following up lung nodules that are
considered to be clinically significant at
the time of CTAC imaging if it is likely to
improve prognosis. However, such followup diagnostic tests and interventions carry
with them potential risks as well as benefits
to the patient.
Results of lung cancer screening trials suggest that there needs to be a balance between
early intervention to reduce mortality and
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Image quality

Examples of incidental findings on SPECT-CT images
of the chest

risks of early morbidity and mortality from
unnecessary intervention; mortality must be
reduced and the benefits to the patient must
outweigh the risks [6, 7]. Lung cancer screening with CT has not been adopted universally
because of the high rate of false-positive findings and over-diagnosis of indolent tumours
that might not have become significant in a
patient’s lifetime. These findings have cost
implications as well as increasing patient
anxiety and morbidity [9].

“... only a small percentage of
incidental findings on CTAC
for SPECT MPI are actually
clinically significant upon
definitive diagnosis...”
The lack of clarity surrounding lung
cancer screening by CT raises the question
of whether incidental findings should be
looked for on CTAC images. While early
diagnosis of pathology could potentially
enable a better prognosis, detection of
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CT image quality is dependent upon
the acquisition parameters used and the
way the data are reconstructed and viewed.
Although it is desirable to achieve the best
possible image quality, this often comes
with the disadvantage of increased ionising
radiation dose to the patient. Therefore,
image acquisition tends to be optimised
[10] to the requirements of the examination so that the required image quality
is achieved at the lowest radiation dose
achievable.
CTAC images are not considered to be
diagnostic quality because of the typical
acquisition parameters used. The acquisition is purely for attenuation correction
and not with the intention of image production. This enables the radiation dose
to the patient to be kept as low as reasonably practicable (ALARP). Typically, the
CTAC acquisition uses a wide slice width
and a low tube current (mA) that results
in noisy images with poor contrast and
poor spatial resolution. In addition, the
acquisition time is usually much longer
than that of diagnostic CT and so patients
are not required to breath-hold. Images are
therefore prone to motion artifact from
breathing.
Do CTAC MPI images have a
diagnostic value?

CTAC images tend to be low-resolution
but incidental findings can still be detected.
Some contemporary hybrid scanners have
technical CT capabilities similar to those
used for diagnostic imaging rather than
the fixed acquisition parameters of earlier scanners. Therefore, it is possible, on
some scanners, to improve the image quality by changing the acquisition parameters.
Protocols and imaging techniques can vary
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not just between different departments but
also between different scanners. This means
that CTAC images from some scanners will
be of better quality, and potentially more
diagnostic, than from others [1].
In non-clinical studies, lesion detection
performance has been conducted using
the Free-response Receiver Operating
Characteristic (FROC) method to investigate detection of pulmonary nodules on a
chest phantom using different acquisition
parameters. A study on one SPECT-CT
system demonstrated that there was no
statistically significant difference in lesion
detection performance at different mA
values when all other parameters remained
unchanged [12]. In another lung phantom
study involving a range of SPECT-CT systems, lesion detection varied relative the
CT capability [13]. The same chest phantom was used in a study using two different SPECT-CT systems in which lesion
detection was found to be more reliable
on one of the systems but this was due
to the reconstruction algorithms specific
to that system rather than the acquisition
parameters used [14]. However, these studies were all performed with a stationary
phantom and so are not truly representative of a clinical study.
In a 2-year multi-centre study in four
nuclear medicine departments in the UK,
incidental findings on CTAC images during SPECT-MPI were evaluated [15]. Positive
findings were identified on the CTAC images
in 962 (28%) of 3485 patients of which 824
(24%) were new findings. Eighty-four (2.4%)
patients had findings that were considered to
be clinically significant at the time of imaging that were not known about previously.
Only 10 (0.29%) patients had findings that
were confirmed to be clinically significant at
definitive diagnosis. In this study, 74 out of
84 patients had false-positive findings that
involved follow up diagnostic tests and possibly intervention before a definitive, negative
outcome was reached.
The positive predictive value (PPV)
across all the centres was low and statistically there was no significant difference between the PPV for CTAC images
acquired using low resolution and higher
resolution machines. The question of
whether CTAC images should be reviewed
was raised and the conclusion of the study
was that routine reporting of CTAC
images in this particular situation was not
beneficial.
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Discussion

There is the potential that early diagnosis of disease can reduce patient mortality.
However, this is not always the case. Early
detection of lung cancer, in some cases,
can lead to early intervention; in other
cases the disease will have progressed too
far by the time of diagnosis for curative
intent to be an option. Along with this, the
indeterminate nature of some lung nodules necessitates surveillance. This can be
a lengthy process of up to 3 years [16] and
can increase patient risks and anxiety.
Only a very small percentage of findings on CTAC images have been found to
be malignant or detrimental to the patient
at definitive diagnosis. Nonetheless, a high
percentage of findings will require further
imaging or intervention until a definitive
diagnosis has been reached. Again, this can
increase risks to the patient and increase
morbidity.

“... in incidental findings,
there is often a lack of support for the patient due to
the unexpected nature of
the finding ...”
Screening programmes and other
imaging programmes often have a structured support system in place for patients
to help them cope with their diagnosis.
In case of incidental findings, there is
often a lack of support for the patient due
to the unexpected nature of the finding.
Given that incidental findings on CTAC
during SPECT-MPI are common, there
are likely to be a significant number of
patients who would benefit from extra
support. False-positive findings or over
diagnosis can greatly increase patient
anxiety and patients often have a natural
assumption that any incidental finding
is cancer [17].
Conclusion

Currently CTAC images from
SPECT MPI studies are low-resolution
and not considered to be diagnostic.
Demonstration of pathology and incidental findings is possible but there is
also the potential to miss pathology that
has not been sufficiently demonstrated
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or not demonstrated at all on CTAC
images.
Producing a routine report for CTAC
images from CTAC images arising from
SPECT-MPI has been called into question
(18). Consequnetly caution should be taken
when reporting CTAC images and the
report should state clearly that the images
are low-resolution and not intended for
diagnostic purposes. The potential impact
to the patient for any incidental findings
should be considered during this process.
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Private Practice Focus

A dynamic, full service radiology
provider in the sun
For many years now Tower Radiology has been the leader in outpatient radiology services in the Tampa Bay area (Florida, USA). Tower
takes pride in providing the highest quality patient care with highly
trained subspecialized radiologists, technologically advanced imaging equipment and compassionate, knowledgeable staff.
Over the years Tower has participated in the development and evaluation of multiple new DR system introductions from Swissray. Most
recently, Tower has upgraded to a Swissray ddRAura OTC APS system.

Christy Musalo is Facility
Supervisor at the Habana
facility of Tower Radiology
which is just one of several
facilities that the company
has in the Tampa area of
Florida, USA

We wanted to find out more about this dynamic Florida–based radiology center
in general and their experience with Swissray in particular, so we spoke to Christy
Musalo, Facility Supervisor.

Q

Let’s start at the beginning. Please tell us about the
Tower group itself. For example where are you located
and where do your patients come from? Which imaging
modalities do you offer and how many examinations do
you carry out per year?
We’re located in the Tampa area of Florida and have
been for more than 20 years. Tower Radiology was
established in 1992 with the aim of providing quality
radiology services in a comfortable, convenient outpatient setting. Tower has since grown to be the 17th largest private radiology practice in the United States with
hospital contracts at two large regional hospitals and 14
outpatient facilities.
The services we provide include high-field MRI/
MRA, open MRI, breast MRI, cardiac MRI, prostate

MRI, high-resolution CT / CTA, PET/CT, CT lung
screening, nuclear medicine, digital mammography, 3D
mammography, bone density, breast biopsies, bone marrow biopsies, ultrasound, digital x-ray and fluoroscopy
procedures — so you can see we cover pretty well every
imaging modality. We perform over 350,000 exams per
year.
As for Tower Radiology’s clinical practice, this comprises over 70 board-certified radiologists who subspecialize in all 11 classifications of radiology. The radiologists within our clinical radiology practice also participate in the academic missions of research and teaching
through serving as faculty for USF College of Medicine,
Department of Radiology.
At the particular facility where I work, namely Tower‘s
Habana location, we are a full service outpatient provider and offer digital radiography (2 units), fluoroscopy (1), MRI (2), CT (1), PET/CT (1), nuclear medicine (2), ultrasound (6), digital mammography (2), 3D
mammography (1), bone densitometry (1), EKG (1) and
stress tests (1) including nuclear stress. All modalities
are equally demanding and keep our staff of 26 full time
technologists busy 6 days a week.

Q

Now let’s turn to how you keep up with this demand?

The Habana facility of the Tower Radiology group. Overall the group has 14 locations , all with the goal of providing the highest quality of screening, diagnostic and
interventional radiology services to patients. Habana sees 350 patients per day, six
days a week.
NOVEMBER 2016
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Our very efficient front desk staff of 14 patient service representatives register over 350 patients per day six
days a week including having two radiologists and one
cardiologist on-site daily.
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In 2016 Swissray presented their new dual detector
fully automated DR system. This system was unlike any
other because it had an overhead mounted tube crane,
stationary table and wall stand with fixed and wireless
detectors. We removed the aging Modulaire and installed
the ddRAura in June of 2016. During the Beta period of
each system we were supported by Swissray service and
applications on site for many weeks. They did a great
job of helping us learn and feel comfortable with the new
features and modify to fit with our workflow.

The ceiling mounted tube, tilting wall stand and stationary table allows Tower technologists to more easily image wheelchair patients, elderly and trauma patients
thanks to the elevating table and wireless detector.
The system provides high throughput that is important for Tower radiology.

Q

Over the years you’ve had a collaborative relationship
with Swissray, for example carrying out beta testing
of new models. How did this relationship start? What beta
testing in particular?
Yes, we have a long history of working with Swissray.
As far back as 2004 we purchased the first Swissray DR
system, the ddRModulaire.
The ddRModulaire is a single detector CCD based
C-arm system which replaced 4 analog x-ray rooms.
In 2008 Swissray approached us with the opportunity
to participate in a clinical beta test of their ddRCompact, a newly developed DR system with a more modern
software and advanced functionality. In return for our
participation we were able to provide Swissray with
feedback. Over the years our mutually rewarding relationship with Swissray grew due to their outstanding
service and commitment to provide us with excellent
image quality and reliable equipment.
In 2011 we were again asked to participate in
another clinical beta test for the new manually operated flat panel C-arm DR system, the ddRElement. At
that time we relocated the ddRCompact to another
facility within Tower and replaced it with the ddRElement which is still in use today.

Q

I understand that recently you have installed an Aura
Imaging suite from Swissray. What were the reasons
for your decision to go for Aura? How has it met your
expectations? Any teething troubles? Pros and cons of the
new system? What do the radiographers and patients think
of it?
Yes — the ddRAura is the latest in DR technology,
offering lower dose, better image quality and more flexible positioning thanks to its wireless detector. It also
offers automated stitching for scoliosis and hip-to- ankle
studies.
Our technologists were used to the speed of the
fixed SID single detector C-arm configuration, so in the
beginning we were worried that a more conventional
style system may slow us down but in fact for some
patients it actually made things faster, which is important for us given our patient workload.
The ceiling mounted tube, tilting wall stand and
stationary table allows us to more easily image wheelchair patients, elderly and trauma patients thanks to the
elevating table and wireless detector.

“... After only a couple of hours of training our techs
were using the system like they had been doing so for
years. It is very intuitive and user friendly....”
Images are processed very quickly and the image
quality is superior to our previous CCD DR system. Our
staff took to the system very quickly. After only a couple
of hours of training our techs were using the system like
they had been doing so for years. It is very intuitive and
user friendly. Other than some customization that we
requested and making sure that all of our procedure
codes were mapped correctly we haven‘t had any major
growing pains or downtime since it was installed. In
my opinion, the Aura is the best system Swissray has
developed (so far anyway).

Q

And looking foward? What about future perspectives?

I always look forward to seeing the future equipment
that Swissray develops and I’ll be particularly excited to
see their new MRI that I have heard about.

Tower Radiology carries out 350000 examinations per year.
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Body composition analysis
By Sven Enerbäck

Innovative, rapid MRI-based profile analysis allows precise quantification of different
lipid compartments and creation of personalized body composition profiles

Body Composition Analysis:
single patient potential from
large population studies
The current widespread ‘globesity’ epidemic is associated with a number of
serious and life-threatening diseases
and public health challenges that
require urgent intervention. Current
low-technology measures, such as body
mass index (BMI), may provide useful
population data that can be employed
in large-scale campaigns, but on an individual level measuring BMI has been
shown to be less useful in targeted
approaches to the maintenance of
health and disease prevention.
Conversely, 3D volumetric imaging, such
as MRI, provides detailed diagnostic
information. Novel analyses of such data
enable quantification of lipid deposition in adipose and non-adipose tissues,
thus allowing targeted approaches in
the areas of greatest risk.
Obesity is an expanding global problem. The 2011–14 data
from the U.S. CDC show that more than one third (36.5%)
of adults in the US are overweight as defined by BMI ≥25
kg/m2 [1].The most recent European data from the World
Health Organization indicate that Europe’s statistics are not
far behind those of the U.S. [2]. Obesity is associated with
an increased risk of a wide range of conditions, including
metabolic syndrome, type 2 diabetes, cardiovascular disease, non-alcoholic fatty liver disease (NAFLD) and many
types of cancers, all of which can result in serious and
life-threatening diseases and place a significant burden on
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healthcare resources [3, 4] At least 2.8 million people die
worldwide each year as a result of obesity, primarily owing
to the cardiovascular complications of type 2 diabetes and
insulin resistance [1].
An important underlying mechanism of obesity-related
disorders is endothelial dysfunction caused by ectopic fat
accumulation. When the storage capacity of adipose tissue is
exceeded, fat is deposited in non-adipose tissues, primarily
in the liver, kidneys, skeletal muscle and heart, resulting in
cell damage and impaired cellular function [5]. Furthermore,
ectopic fat deposits may play a role in the development of
metabolic syndrome through secretion of a range of adipocytokines and the release of large amounts of free fatty
acids into the liver, which may interfere with hepatic insulin
clearance [6, 7]. Consequently, lipotoxicity is believed to have
a role in heart failure, obesity, and diabetes and is estimated
to currently affect approximately 25% of the adult American
population [5].
It is well recognized that regional obesity such as abdominal
obesity is a more severe marker of risk than, for instance, subcutaneous accumulation of adipose tissue [8]. However, while
low-technology measures such as BMI, waist circumference
and waist-to-hip ratios can give a good indication of the locations and dangers of fat deposits in the body, they provide
little information about body composition and metabolic status. As a result, such low-tech measurements provide useful
information from large cohorts or at a population level, but
they are less helpful at identifying risk at an individual level.
Most methods that measure body fat, for example hydrostatic
weighing and air displacement plethysmography, are not able
to differentiate between ectopic and visceral fat and the fat
level quantification provided by these methods is not accurate
or precise. DEXA imaging can be used to quantify regional
fat distribution, but it is unable to measure diffusely stored
fat, such as fatty deposits in the liver or muscles, otherwise
invasive procedures such as biopsies are necessary.
MRI is the gold standard in 3D volumetric imaging of adipose and muscle tissue; it provides accurate and precise
measurements of visceral, liver and muscle fats, which are
quantified through complex analysis. This advanced use of
MRI technologies can, therefore, provide both a good understanding of the actual risk to an individual, as well as clear,
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2].Validation of the measurement methodology and establishment of normal values has been completed. The next steps will be
to identify predictive risk values and treatment effects.
The AMRA Profiler is suitable for the quantification of visceral
adipose tissue, abdominal subcutaneous adipose tissue, intramuscular adipose tissue, liver fat and lean muscle tissue, with
therapeutic applications in metabolic syndrome, diabetes, cardiovascular disease, NAFLD, cancer and more, ensuring healthcare
professionals are better equipped to provide relevant preventative
measures and treatments for individuals with obesity and metabolic related disorders.
This technology has proven itself as a reliable and accurate way
to predict risk from comparing patterns of lipid depositions in
humans.
Use of AMRA technology with the UK Biobank

Figure 1: Two females with very similar body composition.
Left: BMI 25 kg/m2; Visceral fat 4.7 L; Total abdominal fat 11.9 L; Liver fat 1.3%
Right: BMI 24.3 kg/m2; Visceral fat 4.4 L; Total abdominal fat 11.3 L; Liver fat
29.6%.
The female on the right presents strongly elevated liver fat levels, which puts her in
a high risk group for developing diabetes and chronic liver disease.

accurate data from large cohort studies. The obesity epidemic can
be challenged on a large population scale by defining, evaluating
and validating risk association and predictive values, enabling the
determination of targets for risk reduction and treatment effects
in individuals.
This work is already being carried out in an analysis of MRI
results from 100,000 participants in the UK Biobank study using
the AMRA Profiler The first 3,900 scans have already been used
for method validation and the establishment of normative values.
Mapping individuals’ triglyceride content

An innovative method for mapping triglyceride content is now
available and provides precise and accurate volumetric quantification of the lipid profiles of individuals. The Swedish biotechnology company, AMRA (Advanced MR Analytics AB),
has developed the AMRA Profiler that allows for highly standardised quantification of different lipid compartments and provides comparable results independently of scanner platform and
field strength. Further benefits include reduced time for assessment of individuals, better patient stratification and reduced
cost of MR scanning.
Measurements are acquired via an approximately 6-minute MRI
scan in any modern 1.5T or 3T MR-scanner using a 2-point Dixon
imaging protocol covering neck to knee and a multi-point Dixon
protocol positioned within the liver. The acquired images are then
analyzed using the AMRA Profiler enabling precise and accurate
quantifications of visceral adipose tissue volume (VAT), total
abdominal adipose tissue volume (ATAT), total lean thigh muscle volume and liver proton density fat fraction (PDFF) [Figure
NOVEMBER 2016
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The UK Biobank is a large prospective registry, with over 500,000
participants to date who have provided detailed information on
their health and lifestyle and have agreed to have their health followed. The project provides access to population data for scientists
undertaking health-related research, with the aim of improving
the prevention, diagnosis and treatment of a range of serious and
life-threatening diseases including cancer, heart disease, stroke
and diabetes [9].
AMRA technology is being utilized in a UK Biobank study to
investigate the relationship between fat and muscle distribution
in the body and metabolic health, including risk factors for conditions such as obesity and diabetes [9]. High levels of visceral
and liver fat are indicators for the development of type 2 diabetes,
among other important measurable markers (e.g. BMI, HbA1c
and waist circumference) [8]. Accurately defining the fat composition in individuals can therefore indicate the level of risk of
developing type 2 diabetes, provide information about the onset
and severity of disease and inform on appropriate treatment
modalities.
In this study, fat and muscle measurements will be assessed from
magnetic resonance images (MRI) in up to 100,000 subjects who
are currently part of the UK Biobank registry with the aim of
providing a better understanding of the link between body composition and risk for obesity-related diseases.
For example, a comparison to a non-diabetic control group will
allow us to establish what is normal in diabetic vs non-diabetic
individuals in order to define these measurements as individualized biomarkers and bring benefit to routine clinical care.
The analysis will review clinical presentation and how these
parameters relate to patient status and risk of co-morbidities,
building on the evidence for precision medicine for type 2 diabetes patients.
The role of advanced body composition phenotyping should not
be seen as being independent of other diagnostic imaging techniques whose objectives are the in-depth characterization and
diagnosis of the end organ disease. Utilizing both multimodal and
multiparametric acquisition approaches, we can employ enhanced
body composition phenotyping to understand the underlying
causes of metabolic syndrome and use advanced diagnostic imaging (preferably with quantitative components) to diagnose and
stage organ disease.
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Body composition analysis

Figure 2: The high resolution whole body water and fat separated imaging enables accurate and precise quantification of body composition from a rapid standardised whole
body MR-scan. The AMRA Profiler determines the volume of different adipose tissue compartments such as visceral adipose tissue (red) and abdominal subcutaneous adipose
tissue (blue). From the water image, segmentations of lean muscle tissue compartments are shown with different color overlays enabling quantification of lean muscle tissue
volume and intra- muscular fat. Also triglycerides diffusively infiltrated in other organs can be quantified, such as liver fat and pancreatic fat.

The future

This project creates value outside of the
UK Biobank. As the UK Biobank is an
open access resource, this knowledge can
be transferred and used as an individual
reference data for subjects who enrol in
clinical research and trials. Later on, it will
also be possible to develop further applications, incorporating massive reference data
on an individual level, providing a new
level of advanced phenotyping with wellestablished risk association data acquired
via healthcare registries.
Use of AMRA technology in this study
will, for the first time, enable in-depth
analysis of the health effects caused by
interactions of different adipose tissue
compartments representing different
states of lipid homeostasis on an individual level. Furthermore, data from
the registry will enable studies on how
genetics affects lipid homeostasis and
how physical activity and diet affects lipid
homeostasis.
The vision for patients is that they will
ultimately have a greater understanding
of their own risk using personal body
composition profiles (BCP). Healthcare
professionals will be able to work with
them to develop individualized treatment plans that have visually measurable
60

results on the risk factors with greatest
threat to overall metabolic health – an
evidence-based approach to precision
medicine based on large population study
outcomes.
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By Greg Freiherr

Vendors embrace new pragmatism
at McCormick Center
A new pragmatism is gripping radiology vendors, changing the way they develop products and
what they offer customers. This sea change in
thinking, which will be in evidence on the exhibit
floor of the upcoming RSNA meeting, counters a
decades–long approach to R&D whereby capabilities trickled from premium equipment to those in
lower tiers.
Rather than doing as it has in the past, trickling
down technology as new premium systems took over
the top, vendors now in some cases are borrowing
from the cache of advanced technology to build
lower tier products with improved capabilities. When
top flight capabilities require the compute-intensive
infrastructures of premium systems, as sometimes
happens, vendors are deciding to continue evolving those product lines with the technologies that
distinguish them from products at lower tiers – but
with no apparent plans to trickle these technologies
to lower tiers.
Examples of each will abound on the RSNA exhibit
floor, for example, Philips’ spectral CT built into its
IQon premium scanner and Siemens’ new Somatom.
go CT platform, featuring 32- and 64-slice scanners
as entry-level products. The two are diametrically
opposed in terms of R&D and market approach, yet
are in tune with the overall market trend toward
efficiency and productivity.
The IQon exemplifies the Philips’ “First Time
Right” approach, whereby data from a single scan
can be retroactively plumbed for more information.
Exemplifying the other approach, whereby
selected technologies are borrowed from premium
will be Siemens offerings in MR and CT. In addition to detectors with capabilities that were once on
the leading edge of CT, the company’s Somatom.go
platform integrates advanced software and workflow
engines that promise to boost productivity and better
manage patients.
Both approaches result from socioeconomic turbulence in the radiology industry – increasing cost
pressures from reduced reimbursements and the
The Author
Greg Freiherr is head of the US-based firm, the Freiherr group,
which specializes in corporate consulting and editorial services
for the medical imaging industry
email: greg.freiherr@gmail.com
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pending arrival of value-based medicine; patient centrism and consumerism, promulgated in the U.S. by
rising insurance premiums and the larger deductibles
that are following in their wake; an aging population
increasingly prone to chronic diseases, therapies that
complicate imaging; and the fragility that comes with
advancing age.
A New Look

It will be Siemens’ first RSNA as “Healthineers,”
having changed its name several months earlier. The
change from Siemens Healthcare reflects the company’s continuing tradition as pioneers in engineering (thus, Healthineers), say executives. But it also
demonstrates a profound shift in services and a new
emphasis on corporate partnerships.
At the RSNA, Siemens will talk up new services
designed to reduce administrative burdens being
shouldered by healthcare systems and hospitals, company executives told DI Europe. Partnerships will
be exemplified by the five-year alliance announced
October 11 with IBM Watson Health in population
health management. A primary goal of the alliance is
to help Siemens navigate the increasing volume and
diversity of health data.
GE Healthcare will focus on technologies that
improve outcomes as they pertain to patient value;
from an operational point of view as they relate to
radiologists; and from a financial point of view pertaining to management by healthcare providers, GE
executives told DI Europe. GE will complement its
focus on outcomes with efforts to improve efficiency
and productivity.
Philips Performance Bridge will specifically
address efficiency through service analytics and
dose management delivered, according to the company, in a user-friendly, cloud-based model. The
Performance Bridge will leverage deep learning
algorithms to help the radiology department operate more efficiently. It will do so partly through predictive service analytics performed by algorithms
that will, for example, use image quality or connectivity data to identify an x-ray detector or tube that
is about to fail.
Complementing the bridge will be Philips’ I4,
software designed to help the radiologist be more
efficient. I4 will make radiological workflow more
“intelligent,” according to the company.
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Siemens’ new entry-level 1.5T scanner, Magnetom Sempra, promises to boost
productivity and improve patient handling, while minimizing operating costs. Photo
courtesy Siemens Healthineers

Boosting workflow by enhancing radiologists’ interaction with the electronic medical record will be version
9 of Philips’ IntelliSpace Portal. Version 9, according to
the company, is distinct for its advanced data sharing,
analytics, and decision support.
Promoting cost-effectiveness in MR will be Siemens’
new entry-level MR scanner. Dubbed the Magnetom
Sempra, the 1.5T system with a 60cm bore will be optimized with workflow engines for doing brain, spine, and
large joint imaging, which together comprise the bulk of
routine MR cases.
Sempra will redefine ROI (return on investment),
according to the company, offering advanced imaging
software – such as WARP for imaging patients with
metal implants. Further boosting customer return on
investment will be pricing that includes Healthineer
Connect, a warranty, maintenance, and training program.
Embedding the plan in the purchase price, according to
the company, is meant to provide customers with greater
financial certainty in terms of maintenance, just as the
continued availability of efficient training increases or
sustains productivity.

Siemens will show, as a work-in-progress (WIP), a
high-end acceleration technology, called Compressed
Sensing. The technology, aimed initially just at cardiac
MR, will be available only for the company’s premium
scanners, its 3T Skyra and 1.5T Aera. The first release
of Compressed Sensing will allow cine imaging without the need for patient breath holds. The technique
may eventually be used to speed data acquisition for
applications in other areas, as well, according to the
company.
Making their first appearance on the RSNA show floor
will be the GE SIGNA Architect 3.0T, SIGNA Voyager
1.5T, and SIGNA Artist 1.5T. These systems will join an
extensive GE portfolio that now bears the SIGNA name,
which was once the icon of quality.
Other GE MR brand names – Discovery and Optima
– are being phased out as the company seeks to recapture
its MR glory days with systems that emphasize ease of
imaging, standardized workflows, and interestingly new
contrast mechanisms, according to the company. Among
them is synthetic MR, which promises to save time and
effort by reconstructed images with varying contrast
from data acquired in a single exam.
Toshiba will feature, as a WIP, the latest version of its
Vantage Titan, pending FDA clearance. The cS edition
will be focused on patient comfort and workflow, according to the company, featuring a 71 cm bore, feet-first
exams, and Toshiba’s Pianissimo noise reduction technology. To boost productivity, the Vitrea Extend application will allow post-processing at a separate workstation,
raising the possibility of increased throughput on MR
scanners.
In a similarly pragmatic vein, Siemens will feature a
new robotic C-arm for the hybrid operating room. Siemens’ Artis pheno, which remains a WIP, will replace
the similarly robotic eight-year-old Artis zeego. Among
the new model’s advantages are a wider C-arm, more

Solving Real-World Problems

To boost productivity, GE will unveil a range of “SIGNAWorks” – streamlined protocols designed to simplify
specific types of MR exams from body to cardiovascular,
pediatric to orthopedic.
Although MRI can be used to image tissues throughout the body, none is better visualized than the central
nervous system. This is where MRI first shone with
enormous potential, some of which has gone unrealized
due to impracticalities in the underlying technology.
Philips this year will unveil a half dozen new MR scan
protocols to address these shortcomings.
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Siemens new robotic C-arm, the Artis pheno, will address opportunities in hybrid
operating rooms. Photo courtesy Siemens Healthineers
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intuitive user interface, and tilting
table that can handle patients up to
617 pounds. Artis pheno is more
agile and less intrusive thanks to the
elimination of cables that otherwise
extend from the OR ceiling. The
wider C-arm, intuitive user interface,
and tilting table will widen the utility of the robotic imager and make it
easier to use.
The redesign supports procedures
on morbidly obese patients and the
elderly, as well as a range of complex
procedures, notably vascular ones
that have moved from open to minimally invasive. Its faster scan capabilities could increase productivity
and place less stress on patients.
Artis pheno also features a completely sealed surface that is more
compatible with the sterile OR environment than the one covering its
predecessor.
Patient Centric Imaging

In molecular imaging, Philips
will commercially launch in the U.S.
its digitally powered Vereos PET/
CT. Although shown previously as
a work-in-progress at two RSNAs,

Carestream’s OnSight 3D Extremity System will make
its first RSNA appearance as an FDA-cleared product. The cone-beam CT system is unlike any other
on the market, allowing scans of the extremity while
the patient is sitting or standing. Photo courtesy
Carestream Health
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Vereos is ready for prime time, having cleared the FDA and on the
Philips docket to begin shipping
in the second half of 2017. Vereos’
digital platform will boost signalto-noise, providing improved image
quality, according to the company,
which should make the new product
particularly useful in its two primary applications – oncology and
neurodegenerative diseases.
GE’s Discovery MI features a digital detector as the linchpin between
time-of-flight imaging and the company’s Q.Clear quantitative technology. GE will frame the quantitative
capability of the Discovery MI,
which cleared the FDA in early Fall,
as a way to gauge the response of
cancer patients to therapy through
standard uptake values recorded
over time. Patient-centrism is evident in Toshiba’s Celesteion with its
90 cm bore and 70 cm field of view,
which will be returning to the RSNA
this year, its second as a product.
Pragmatic Creativism

Carestream will show its
OnSight 3D Extremity System, a
cone-beam CT system unlike any
other on the market. The system,
which will appear for the first
time at RSNA as an FDA-cleared
product, scans the extremities of
standing or sitting patients. The
company will market the product
primarily to orthopedic and sports
medicine practices, as well as hospitals, imaging centers, and urgent
care facilities.
GE will highlight the practical
aspects of its new Senographe Pristina, the heir apparent to the company’s SenoClaire, which is an add-on
to the FDA-approved full field digital
mammography system, Senographe
Essential. Only the 2D gantry of the
Pristina, which debuted last spring
at the European Congress of Radiology, will be shown at RSNA. The
3D, breast tomo capability, which is
currently pending FDA approval but
has been CE-Marked, will be offered
as an upgrade, GE said.
Particularly noteworthy is Pristina’s delegation of breast compres-
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sion to the patient. The high image
quality of the system is due partly
to patients’ willingness to compress
their breast more than would typically be done by a tech.
In a clearly pragmatic move, the
Radiological Society decided this
year to allow manufacturers to conduct live ultrasound scanning of
human models on the show floor.
Although common for years in vendor booths at other shows, this will
be a first for the RSNA.
Philips will highlight new capabilities for its Lumify S4-1 transducer,
including cardiac imaging. The company last year unveiled Lumify as a
commercial app for Android smartphones. Users can subscribe to the
app for use in cardiac, abdominal,
OB/GYN, and trauma.
Spreading the Image

Enterprise imaging could be the
springboard for radiology’s extension into patient management
with new workflows, rules, and
virtual conferencing that promise
to bridge the gap between radiologists and other specialists. The
latest version of Agfa’s HealthCare Enterprise Imaging Platform
promises to improve workflow
rules for specialists in and outside radiology and to meet challenges presented by vendor neutral
archive and archive management.
The new platform will also support live stream and virtual conferencing to boost real-time collaboration, as well as support business intelligence to help across the
value-based enterprise.
PACS will be more versatile and
scalable with modules à la carte.
Carestream’s Unified Core architecture is already doing that as the
cornerstone of the company’s Clinical Collaboration Platform. The idea
is to allow the addition of modules
to a scalable infrastructure rather
than installing separate viewers or
archives to improve flexibility and
drive down costs.
Philips will leverage the cloud
to provide connectivity and access
throughout the enterprise. The cloud

65

RSNA 2016
RSNA Rookies Channel
Radiology’s Glory Days

The DX-D 60C, a 17 by 17-inch flat panel, is the core of Agfa’s new retrofit offering
for converting x-ray systems to digital radiography.
Photo courtesy Agfa HealthCare

will be particularly helpful, according to the company,
when connecting the disparate components of integrated
delivery networks (IDNs), promising to allow consistent
delivery of connectivity and access throughout the enterprise, according to the company. Philips will also unveil
its latest version of IntelliSpace Portal to interact with the
electronic medical record to share advanced reconstructions and analytics.
And the Winner…DR

Digital radiography joins the big leagues this year, its
status elevated de facto by the decision earlier this year by
the U.S. government to wean the community off film and
computed radiography (CR). Beginning in 2017, Medicare will pay 20 percent less for film-based radiography.
From 2018 to 2022, Medicare will pay seven percent less
for CR and 10 percent less thereafter.
To support facilities that still have to make the jump
to digital radiography, Agfa at the RSNA will feature
an expanded DX-D retrofit line with a vendor-neutral
detector. The 17x17-inch detector, called the DX-D 60,
will provide virtually instant imaging access, according
to the company, offering DR workflow without the need
to replace the room.
Carestream will feature a highly maneuverable, albeit
work-in-progress digital radiography system. The lightweight prototype uses carbon nanotube, allowing easy
transport and positioning despite the lack of a motor.
Also a factor will be the unit’s new compact design.
The company’s Motion Mobile X-ray System, which
is now available in Europe, Asia, and Latin America but
not North America, is designed primarily to help small to
mid-size hospitals transition from CR to DR. The system
can initially be used with film or CR cassettes and then
converted to a DR system.

Reflective of industry trends, DR manufacturers –
like others in the radiology industry – are focused on
the practical aspects of radiology. The coming arrival
of value medicine, continuing cost pressures, and a
heightened recognition of patient concerns may make
this approach critically important to the survival of radiology, regardless of modality.
66
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Introductions by established vendors at this year’s RSNA
will be measured by how well they will play in the grand
scheme of medicine, rather than by the bells and whistles
that once characterized the show floor.
Vestiges of those glory days may be seen, however, in
the offerings of some RSNA rookies making their first
appearance at the RSNA.
In the RSNA’s First Time Exhibitor Pavilion, visitors
will find:
• Clarius Mobile Health will show wireless handheld ultrasound scanners “that produce high-resolution
images and transmit them to most iOS and android smart
devices.” Applications include cardiac and interventional
imaging. “With automated adjustments and frequency
settings, Clarius scanners are almost as easy to use as the
camera on your smart phone,” according to the company.
• Multispectral Optoacoustic Tomography will be the
central focus of iThera Medical’s technology to visualize
and quantify anatomical, functional, and molecular information in deep tissue — and in real time.
• KA Imaging will show off what it claims is an innovative “real time x-ray imager with higher resolution,
increased dynamic range, and lower dose that can be
manufactured in an LCD-display process.” (The company
plans to hawk its imagers to x-ray system integrators.)
• Nanotechnology will power the offerings of Luxbright, an emerging x-ray to manufacture in Sweden. It’s
tubes, billed as next-generation for the reduced dose and
increased image quality they offer, are to be used in medical and security applications.
• NZ technologies seeks to improve human-machine
interaction through 3D machine vision and learning outcomes, hoping to bridge the gap in the operating room
between surgeon and medical images 3D nonintrusive
machine vision technologies.
• Preventing unnecessary discomfort during mammography is the goal of Sigmascreening, an Amsterdam-based company, which will be highlighting a paddle
for optimizing compression regardless of breast size or
stiffness.
• Virtual Medical Coaching will offer the means for
training technologists in an immersive, safe environment,
free from radiation through its virtual-reality application. The company notes that conventional training suffers from the expense and limited availability of human
models
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CLINICAL
WORKSHOPS

MULTIDISCIPLINARY
WORKSHOPS

TECHNICAL
WORKSHOPS

LEARNING CENTRE
Lisbon, Portugal

JUNIOR SUMMER
SCHOOL (JESS)

6th Pancreas Workshop in Paris, France
April 20 – 21, 2017
20th Liver Imaging Workshop in Coimbra, Portugal
April 27 – 28, 2017
Oncology Imaging Workshop in Lisbon, Portugal
May 18 – 19, 2017

ESGAR/ESDO Workshop in Amsterdam, The Netherlands
March 30 – 31, 2017 (in association with UEG)
ESGAR/EPC Pancreatic Workshop in Stockholm, Sweden
September 21 – 22, 2017 (in association with UEG)
ESGAR/ESUR Acute Abdomen Workshop in Rome, Italy
October 19 – 20, 2017

25th CT Colonography Workshop in Barcelona, Spain
December 14 – 16, 2016
26th CT Colonography Workshop in Turin, Italy
May 10 – 12, 2017
CT Advanced Technical Workshop in Lisbon, Portugal
September 7 – 8, 2017

CEUS Workshop
December 9 – 10, 2016
Workshop in Clinical Research Methods and Grantsmanship
January 26 – 27, 2017

3rd Junior ESGAR Summer School in Modica, Italy
July 17 – 21, 2017

Mammography

GE Healthcare steps up
production of its latest Breast
Tomosynthesis systems
F

irst some statistics. Breast cancer is the most common
cancer in women worldwide, with nearly 1.7 million new
cases diagnosed in 2012 making it second most common
cancer overall). This represents about 12% of all new cancer
cases and 25% of all cancers in women — thus breast cancer
is the most common cancer in European women with an
estimated incidence of 494,100 in 2012. 1 in 8 women in the
EU-28 countries will develop breast cancer before the age of
85. An average of 20% of breast cancer cases in Europe occur
in women when they are younger than 50 years old; 37%
occur at age 50–64 and the remaining cases are women above
this age The number of women who died from breast cancer
in 2012 in Europe as a whole has been estimated to be 142,980
while there were 91,5851 deaths in the 28 EU member states.
The average 5-year relative survival of European women diagnosed with breast cancer in 1995-1999 was 79.5%.
GE Healthcare and Breast Tomosynthesis

With the introduction of its new Senographe Pristina system,
GE Healthcare clearly intends to be an active player in the

field and has already ramped up production of the Seongraphe Pristina Model at its ultra-modern facility in Buc which
is outside Paris not far from Versailles.
GE Healthcare at Buc, France

•Buc is GE Healthcare’s European headquarter, with about
1,500 employees, including 500 researchers and PhDs and
200 employees in manufacturing.
•Buc is also a global center of excellence for interventional
radiology, mammography and software with a worldwide
R&D center and a manufacturing facility for vascular, mammography, X-ray tubes, software for post treatment and
workstations.
• 95% of equipment produced in Buc is exported globally
• $100 million invested in 2015
The global Center of Excellence for mammography has a
team of 120 people. What makes the center so unique is the
ongoing and constant dialogue between R&D, design and
production teams to develop new products. The most recent
example of this is the development by the mammography

Position of EUSOBI on mammography.
EUSOBI is the umbrella body grouping together 29
national breast radiology bodies from virtually every
European country.
Although there are still several thousands of women dying
of breast cancer every year, the overall rate of mortality is
decreasing steadily. What is less certain is the precise reasons for such a decrease. Many people are convinced that
the widespread introduction of screening mammography
has played a significant role in the mortality decline. Others claim that the decline is principally due to improved
systemic therapy. The consequence is that there is an ongoing debate about the precise role of screening mammography (that of diagnostic mammography is not in doubt)
and whether its advantages outweigh its disadvantages, one
of which is the issue of overdiagnosis, i.e. the detection of
suspicious lesions that would not have developed during
the woman’s life-time to actually result in symptoms or
death.
The European Society of Breast Imaging (EUSOBI) has no
such doubts about the value of mammography. In their recent
position paper [1] their opinion on the value of mammography is clear. They “ support mammography as a populationbased mass screening tool which results in a relevant reduction
68
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of Breast Cancer mortality and leads to ma favorable decrease in
both loco-regional and adjuvant treatments in women attending
these programs” [1]. Even more clearly, EUSOBI directly challenge the doubters of the value of screening mammography
— “ People and institutions questioning its validity despite a
large body of evidence accumulated in more than three decades
put womens’’ life at risk”.
The Potential of digital breast tomosynthesis

EUSOBI has also considered the increasing evidence in favor
of digital breast tomosynthesis (DBT) as a screening tool and
quoting studies showing that when used as an adjunct or
alternative to two-dimensional digital mammography DBT
gives a superior diagnostic performance than 2D. Overall
DBT increases the cancer detection rate from 0.5 to 2.7 per
1000 screened women [1]. To summarize their position on
breast tomosynthesis EUSOBI conclude that “all these aspects
will probably confer to DBT the status of future “routine mammography” also in the screening setting”.
Reference
1. Sardanelli F et al. Position paper on screening for breast cancer by the
European Society of Breast Imaging (EUSOBI) and 30 national breast radiology
bodies. Eur Radiol. 2016 Nov 2.
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team of the new Senographe Pristina mammography system
designed to improve patient experience and image quality.
The Senographe Pristina

Digital Breast Tomosynthesis (DBT) is the three-dimensional
imaging technology that uses a low-dose short X-ray sweep around
the compressed breast with only nine exposures. This imaging technique is designed to separate the tissues and to reduce the overlapping of structures, which can represent a limiting factor in standard
2D mammography.
DBT is of particular value in women
with dense breasts,
where fibroglangular tissues can
mask the detection of suspicious
lesions. In addition
a 2D image can be
The Senographe Pristina provides a remote control but- generated from the
ton which allows the patient herself to control the level raw DBT projecof breast compression with the aid of a technician. The tion data so helping
feeling of being in control means that frequently the
the radiologist get
woman will accept a higher compression level than one
an overview of the
simply imposed by the technologist.
entire stack, before
examining the planes in the corresponding DBT set in detail.
For optimal image quality the breasts must be compressed
which is carried out by planing the breast between two compression paddles, a process which many women find painful and
can deter them from taking part in regular screening programs.
In the Seongraphe Pristine a remote control device is provided
which allows the women herself to choose the compression
level. The psychological effect of feeling in control often results
in the woman voluntraily accepting a compression level much
greater than she would have accepted if it had been imposed
by the technician.

The Senographe Pristina is manufactured on a highly sophisticated production
line in GE Healthcare’s manufacturing facility at their European Headquarters in
Buc France.
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A One-Stop clinic for Breast Health
In the development of the new Pristina system GE Healthcare
consulted many collaborators of whom one was the world-renowned cancer center just south of Paris, the Institut Gustave Roussy. A center for patient care, research and teaching,
the Institute is the premier European Cancer Center dealing
with all types of cancer, (not just breast cancer).
The One-Stop clinic

The Institute has just installed a new Pristina model
which is located in the Institute’s unique “One-Stop”
clinic, which was developed to provide a same day
results and if necessary appropriate treatment plans for
patients already with suspicious findings. The One-Stop
clinic is not a screening facility so the
women who attend
already have had
an abnormal mammography or suspect
breast lesions diagnosed elsewhere.
Underst and ably
such women are
anxious to know as
soon as possible the
exact nature of the
suspicious
lesion
and what should be
done if the lesion is
found to be cancerThe Institut Gustave Roussy has recently
ous. The Gustave
installed a new Pristina breast tomosynthesis system, which is located in the “One- Roussy Cancer Campus is unique in that
stop” clinic
it provides same-day
results and treatment plans for the
majority of patients
with suspicious findings. The Institute is
able to accomplish
this through use of
a consolidated group
of multi-disciplinary
experts who have
access to advanced
imaging multimoThe One-Stop concept in Gustave Roussy dality technology
is designed to enable women to undergo a
With all the clinifull diagnostic work-up for suspected breast
expertise and
cancer in one day. At the end of the day, cal
the women leave either with an “all-clear” advanced technology
or with an appropriate treatment program in one place, it really
alrready defined.
is a “One-Stop shop”.
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Automated breast density determination
The iReveal automated breast density solution system
from iCAD is designed for radiologists who read mammography and who want to standardize the assessment and
reporting of breast density. The system helps radiologists
identify patients whose dense breast tissue may impact
the ability of a mammogram to clearly identify concerning lesions, and those who may beneﬁt from supplemental screening or surveillance protocols. iReveal uses an
appearance-based approach to automatically assess breast
structure, texture, and ﬁbroglandular dispersion, to determine the appropriate density category corresponding to
BI-RADS standards. The results are automated, rapid, and
reproducible.
Beneﬁts include:
• The system addresses clinical need to standardize breast
density assessment between radiologists
• Delivers automatic and consistent breast density results
across all patient populations
• Simulates the radiologist’s diagnostic process to quickly
and accurately assess breast density
• Assists in communication of breast density with referring
physicians
• Provides a consistent protocol to manage the screening
process
Clinical Relevance of Automated Breast Density

Mammography is considered to be the gold standard in
breast cancer screening. However, mammography has been
proven to be less effective in women with dense breast tissue.
Patients may experience reduced sensitivity of digital mammography based on their dense breast tissue. There is also
growing evidence that a higher percentage of dense breast
tissue increases the risk of developing breast cancer.

Figure 1. iReveal provides a Clinical Decision Support Scorecard

could be a sign of a malignant abnormality. In this example,
dispersion, in combination with percent breast density, best
depicts results consistent with an expert radiologist’s interpretation of breast density.
In a clinical study, iReveal was shown to have statistical
agreement with a panel of 10 expert radiologists specializing
in breast imaging when assessing the percentage of breast
density of over 500 mammography cases. The radiologists’
results were used to align iReveal’s percentage of breast density
to the BI-RADS breast density assessment categories. iReveal
is a breast density assessment solution that radiologists can
trust [4].

Breast Density Statistics

• Approximately 50% of Western Women have heterogeneously or extremely dense breasts [1]
• Mammography is only 48% sensitive in dense breasts [2 ]
• As breast density increases, the risk of developing breast
cancer increases [3].
iReveal is designed to analyze dense tissue present in a
mammogram. It identiﬁes the risk of potentially masking a
cancer, then maps the iReveal results to a density category
corresponding to BI-RADS standards [Figure 1].
Advanced Breast Density Algorithm

The iReveal algorithm uses an innovative technique that
analyzes the structure, texture, and dispersion of the ﬁ broglandular tissue. The breast density measurement is aligned
with the new BI-RADS standard of identifying dense breast
tissue in the breast that could be masking cancer. The masking risk is correlated to both the amount and distribution of
ﬁbroglandular tissue.
In the diagram shown in Figure 2, the focally dense structure in Breast 2 is more likely to hide a cancerous lesion by
reducing the ability to visualize details and ﬁ ne structures that
NOVEMBER 2016
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Figure 2 . Breast 1 may have a higher percentage of dense breast
tissue by volume, but Breast 2 has the greater chance of obscuring a
cancerous lesion

References
1. 
Diagnostic Performance of Digital versus Film mammography for BreastCancer Screening, Pisano ED et al. NEJM 2005; 353;1773.
2. 
ndividual and Combined Effects of Age, Breast Density, and Hormone
Replacement Therapy Use on the Accuracy of Screening Mammography .Ann
Intern Med. 2003;138(3):168-.
3. Breast density and parenchymal patterns as markers of breast cancer risk:
a meta-analysis. McCormack, Valerie A. and dos Santos Silva, Isabel, 6, Jun
2006, Cancer Epidemial Biomarkers Prev 2006; 15(6):1159-69. 1
4. Data on ﬁle at iCAD

iCAD
Nashua, NH, USA
www.icad.med
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Fast and affordable cloud-based
3D reconstruction and printing
Tera Recon a leader in advanced visualization,
together with WhiteClouds—the world’s largest fullcolor 3D printing cloud provider — have announced a
technological and workflow breakthrough resulting in
the ability to print models of unmatched detail directly
from the TeraRecon software. The new “3D Print Packs”
make online, cloud-based 3D reconstruction and printing simple, fast and affordable.
Using the process, there is no need for a
3D printer, 3rd party software or the use of
large STL files. With a user-friendly workflow and zero start-up costs, customers can
quickly create high resolution and life-like
anatomical models.
“The need for access and affordability in
3D printing has been an ongoing challenge for
healthcare organizations hoping to leverage
the technology,” says Jeff Sorenson, President and CEO
of TeraRecon. “Contributing to this challenge is a lack
of resources and demand needed to purchase a printer,
maintain the hardware, and justify the overhead associated with the investment.”
Still, 3D printing has proven to be a powerful and
useful tool, specifically in patient education, pre-surgical planning, oncology, implantable devices and more.
Continues Sorenson, “3D Print Packs extend our

Point of care Ultrasound

The
iViz
from
Sonosite is a highly portable ultrasound device
augmented with mobile
computing and advanced
connectivity so empowering providers to practice visual medicine
when and where needed.
iViz has been designed
from the ground up by a medical device company to
provide the ultrasound penetration and image clarity
that compares with larger and heavier systems. iViz easily goes between wards, ICUs, and clinics. The system
has light weight portable design with one-handed fit
and control allows for easy maneuvering on the ground
at the patient side, in transport with the patient, or for
home visits. Integrated Wi-Fi and Bluetooth allows
advanced connectivity to hospital Medical IT Systems,
Cloud Solutions, and Patient Vital Sensors.
Fujifilm Sonosite
Bothell, WA USA
www. sonosite.com
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advanced visualization expertise to include the material world. It is especially exciting that this feature can
be turned on within every current TeraRecon installed
base system. We are excited to work with WhiteClouds
to not only make 3D printing accessible to everyone,
but also make prints that set a new standard and are
remarkable in terms of their detail and realism.”
WhiteClouds’, “Hinge and Slice” proprietary
designed models are used by some leaders in
complex surgeries, such as highly respected
urologic U.S. surgeon, Dr. Jay Bishoff, Director
of the Intermountain Urological Institute for
Intermountain Healthcare. He stated, “Having
performed over a thousand procedures, I am
confident that 3D models can play a role in
helping good surgeons become great. “
“TeraRecon’s workflow is especially
impressive because of the ‘what you see is what you get’
capability.” says Jerry Ropelato, CEO and founder of
WhiteClouds. “The quality of 3D models coming from
the TeraRecon workflow is unlike anything we or our
healthcare clients have ever seen.”
Terarecon
Foster City, CA, USA
/www.terarecon.com

Book Review
Principles and Applications of Magnetic
Resonance Elastography
By I Sack & S Hirsch
Pub by Wiley Blackwell, 2017, 456pp € 150

Magnetic resonance elastography
(MRE) is the medical imaging
technique that combines magnetic resonance imaging (MRI)
with mechanical vibrations to
generate maps of viscoelastic
properties of biological tissue.
The first part of this book is dedicated to the physical and technological principles underlying MRE. The second part
focuses on clinical applications of MRE to various
organs. Each section starts with a discussion of the
specific properties of the organ, followed by an
extensive overview of clinical and preclinical studies that have been performed.
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Lighter Weight Mobile X-ray System
using carbon nanotube technology
Carestream has announced as a Work-In-Progress their
DRX-Revolution Nano Mobile X-ray System — a fully integrated DR portable imaging system that offers a compact
design with an articulating arm and rotation column, small
footprint, and carbon nanotube technology that significantly
reduces weight.
“When we launched the DRX-Revolution Mobile X-ray
System, we introduced a new generation of mobile imaging
that features an automatic collapsible column for enhanced
visibility, powerful dual
motor drive, long tubehead
reach and specialized image
visualization software,” said
Sarah Verna, Carestream’s
Worldwide Global Marketing Manager for X-ray
Solutions.
“The new DRX-Revolution
Nano system will use carbon nanotube technology to
deliver an innovative lighter
weight, non-motorized system that will be even easier
to transport and position in
cramped critical care areas,”
she explains.
Benefits of the DRX-Revolution Nano system will include: a
sleek design with enhanced visibility both over and around
the system; a compact footprint that makes it easy to maneuver and position in tight spaces; independent controls of
the diaphragm without moving the tubehead; and carbon
nanotube technology and an advanced lithium iron phosphate battery that contribute to longer life and an intended
weight of 93 kilograms.
Carestream
Rochester, NY, USA
www.carestream.com

dose being displayed on a 3D patient graphic in real-time.
Feedback provided by the Dose Tracking System during
a fluoroscopic procedure can help the interventionalist
to manage the dose given to the patient to avoid serious
skin effects and to make an informed decision on the risk
versus benefit trade-offs of radiation use.
Toshiba Medical Systems Europe
Zoetermeer, The Netherlands
www.toshiba-medical.eu

5 Megapixel Medical Monitor Cleared
for Breast Tomosynthesis
The successor model to Eizo’s RadiForce GX540., the RadiForce GX550, is a 21.3-inch 5 megapixel monitor for viewing detailed digital breast tomosynthesis and mammography images. A medical monitor needs to be capable of high

Real-time Dose Tracking System

Toshiba has developed a dose tracking system (DTS) that
provides a real-time display of the cumulative skin dose
distribution as well as dose rate thus providing interventionalists with real-time data on the delivery of radiation during interventional procedures in the form of a
detailed, easy-to-read color coded human map. The intuitive graphic aid highlights, with changing colors, if and
when a targeted area of radiation distribution should be
changed to ‘spread the skin dose’. This enables doctors to
instantaneously monitor and minimize patient radiation
exposure and therefore significantly reduce the risk of
any radiation-based skin injury, such as erythema, epilation, desquamation and even skin necrosis. Exposure and
imaging-system-geometry parameters are obtained from
the digital bus on a Toshiba Infinix-i C-arm unit The fluoroscopic system is simulated and the radiation dose at each
point on the patient’s skin is calculated with the calculated
NOVEMBER 2016
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brightness in order to meet performance standards. However, in order to achieve high brightness in an LCD panel,
the pixel aperture ratio has to be increased. This causes a
typically unavoidable decline in sharpness. The RadiForce
E U R O P E
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GX550 features EIZO’s unique Sharpness Recovery technology, with which
the decrease in sharpness (MTF) is
restored. This allows healthcare professionals to display an image safely on
the monitor that is true to the original
source data, even at high brightness
levels. The monitor’s new design features thinner, black front bezels, making it easier to focus on images in dark
reading rooms, while the original white
stripe design around the sides of the
monitor presents a fresh, clean aesthetic to promote a comfortable, userfriendly environment.
To keep the workspace efficient, the
monitor’s width, height, and depth have
been reduced by 21 mm, 36 mm, and
45.5 mm respectively - a 28% difference compared to its predecessor. The
width of the side bezels were reduced
by approximately half to 13.5 mm - the
thinnest in the industry for 5 megapixel
monitors. This allows users to comfortably view two monitors side by side to
compare images. The RadiForce GX550
is FDA-cleared for digital breast tomosynthesis and digital mammography
Eizo,
Hakusan, Japan,
www.eizo.com

the features of the new system are: 24/7
availability - the system remains on standby
and is ready to work even while charging
thanks to the “Smart Charge” automaticcharging algorithms. The wireless digital
detector, FlashPad, automatically charges
while stowed in its bin, so technologists can
maintain focus on patient care. The new system provides abundant roomy storage trays
to store tape, pens, wipes, markers and more.
The FlashPad detector utilizes a carbonfiber housing that protects an internal
floating sub-assembly to help make it
durable.
GE Healthcare
Chicago, IL USA
www.gehealthcare.com

Ultrasound with
touch-enabled screen
The TE7 touch screen ultrasound system from Mindray is designed to provide superior quality imaging for rapid
patient-care decisions. Intuitive gesture
controls and efficient focused point-of-

Mobile x-ray system

Based on the revolutionary AMX family of
X-ray systems, the most recent model of
GE Healthcare’s X-ray range is the Optima
XR220 AMX which is designed to provide
the productivity, image quality and functionality of a radiology room in a mobile
environment. The new system gives the freedom to upgrade to a fully integrated digital
mobile solution according to needs. Among
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care exams minimize the user learning
curve, with no need to navigate a knob
cluttered keyboard. The system provides touch-enabled response, targeted
application presets, and one touch image
optimization to improve diagnostic
confidence and efficiency. The unique
retractable power cable and built-in battery makes the TE7 always ready for the
point-of-care ultrasound environment.
With its superior image quality, touchenabled screen, intuitive user interface,
and fast boot-up time, the TE7 supports
rapid and confident evaluation of medical conditions at the bedside. By simply
selecting a focused exam preset, relevant
functions become accessible on the top
level screen. The seamless touchscreen is
responsive even with gloves and gel, and
is easily cleaned during an exam with a
D I
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screen locking feature. A rich application
suite and an ergonomic profile make TE7
an excellent choice to meet the versatility
and demands of the fast-paced point-ofcare environment.
Mindray
Shenzhen, China
www.mindray.com

Software to aid compliance with FDA’s new quality requirements for breast
imaging

On October 21, 2016, the FDA
announced that three questions are
being added to annual Mammography
Quality Standards Act (MQSA) inspections under a new program called
EQUIP (Enhancing Quality Using the
Inspection Program). The questions
address: quality assurance – clinical
image corrective action; clinical image
quality; quality control. Thus, every
facility will need to demonstrate that it
has: a corrective action system that can
address situations when clinical images
are of poor quality; a means of establishing that clinical images continue to
comply with the standards of its accreditation body. A procedure for oversight of
QA/QC records and corrective actions.
To help facilities comply with such
requirements, Volpara has incorporated
new “EQUIP-ready” software modules
into its VolparaEnterprise software. The
new software monitors and assesses
every screening mammogram for
image quality, positioning, and exposure
parameters. It also provides easy sorting, call-up and review by technologist
or image quality category on the PGMI

(perfect, good, moderate, insufficient)
scale. The system also provides scoring
feedback on each image to manage poor
quality and corrective action.
Volpara
Wellington, New Zealand
http://volparasolutions.com
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Next generation dose management software

DoseWise Portal 2.2 from Philips is a next generation radiation dose management software platform to
enable healthcare providers to record, track and analyze
radiation exposure to patients and clinicians. The latest
version of DoseWise Portal includes enhanced connectivity and informatics capabilities to address key challenges faced by radiology departments, such as managing dose exposure to ensure patient and staff well-being
and improving integrated access to patient information to deliver data-driven decision support. Radiation
dose management and safety are growing concerns as
clinicians and health systems comply with new Joint
Commission standards related to CT imaging protocols
and dose optimization..
Some of the system’s new capabilities include integration with Philips IntelliBridge Enterprise for HL7
functionality and IntelliSpace PACS. Collectively, these
new features enable clinicians to access more patient
information, helping them to more easily interpret
patient radiation dose per exam across modalities and
analyze overall cumulative exposure. The new DoseWise
integrates with key Philips health IT systems as well

as third-party radiology dictation software to provide
radiologists with greater patient information access and
data capture for more informed decision support about
dose management.
“This next generation of DoseWise Portal provides
clinicians with a full picture of the patient’s exposure
history within that institution, for enhanced decision
support to ensure proper dose optimization and justification for exam ordering is accomplished right the
first time,” said Dominic Siewko, radiation health and
safety officer, Philips. “Philips is committed to providing
industry-leading technology and informatics solutions
for radiation dose management. The new features in
DoseWise Portal promote a culture of safety in the radiology department while allowing clinicians to tap into
deep analytics and actionable insights from radiation
exposure data.”
DoseWise 2.2 is a multi-vendor and multi-modality
solution that collects patient radiation dose data from
X-ray modalities and allows for enhanced customer
data analysis. In addition to expanded integration with
Philips IntelliSpace PACS, IntelliBridge Enterprise and
vendor neutral third-party radiology dictation software,
DoseWise Portal 2.2 also includes:
•Expanded connectivity to Philips DoseAware products – Compatibility with DoseAware and DoseAware
Xtend combines patient and staff dose information into
a single display for deep analytics of radiation exposure.
The entire family of DoseAware products are now compatible with DoseWise Portal.
•Customized user-friendly Analytics Package –
Intuitive user interface and enhanced “Chart Builder”
charting and graphing functionality simplifies reporting
needs and includes a customizable dashboard and popular reporting formats.
Philips Healthcare
Eindhoven, The Netherlands
www.philips.com

Enterprise Imaging Platform updated

Visage Imaging has announced updates to its Visage 7
Enterprise Imaging Platform, which facilitates enterprise
imaging with its speed, power and unparalleled scalability
uniquely combined in one viewer. Visage’s reputation for
innovation is reflected by both the sustained commercial release frequency and continued demonstration of
cutting-edge technology. The latest release, includes the
following features:
• One Viewer for All Medical Imaging. The system
offers comprehensive support with one viewer across
the range of medical imaging disciplines including
Radiology, Cardiology, and Breast Imaging, as well as
medical multimedia objects (non-DICOM). One viewer
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enables enterprise cohesion, productivity gains, consistency of interpretation and collaboration, as well
as inherent efficiencies that lead to
organizational savings and quality
improvements.
• In-Viewer Workflow. Highly optimized for both diagnostic interpretation and clinical review the system
uses sophisticated matching algorithms and intelligent layouts, and
automatically displays any combination of current/prior studies, regardless of size or modality, using Auto
Prior rules and native thin-client
advanced visualization tools. This
does away with unnecessary clicks,
drag and drop, and switching between
tools, thereby significantly streamlining interpretation workflow for radiologists.
• Comprehensive Breast Imaging.
Visage 7 is already recognized as a
robust replacement for expensive
dedicated mammography workstations, and has been extended with
additional hanging protocol refinements, as well as extensive mammography keypad support, supporting Digital Breast Tomosynthesis,
Digital Mammography, Breast MR,
Breast US and Automated Whole
Breast Ultrasound, all using one
viewer.
•Barcodes Unify Imaging. Visage
Ease mobile barcode and Q/R code
scanning capabilities have been further enhanced, enabling the rapid
attachment of photos (e.g., scanphoto-attach) to Visage 7, even if the
patient does not have prior imaging
studies. Earlier in June 2016, Visage
released mobile barcode and Q/R code
scanning of wristband or other digital
or paper patient documentation, to
query for and conveniently display all
of a patient’s imaging studies via a
rapid 3-step process (e.g., scan-clickview). Using a simple, convenient
workflow, these mobile capabilities
help to unify imaging with ordering
physicians, wherever they need access
to images, as well as wherever images
are required to further document and
enhance patient care.
Visage Imaging GmbH
Berlin Germany
www.visageimaging.com
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High quality visualization of urinary
stones in endourology

The mobile C-arm Cios Fusion from
Siemens enables the use of flat detector technology in combination with the
Modularis lithotripter. With its 30 cm
x 30 cm field of view, it can cover 160
percent more of the anatomical environment than the standard image intensifier
with no need to reposition the C-arm.
The urologist can thus work more efficiently and also gets a faster overview
of the urinary tract in a single image.
Thanks to a Retina imaging chain and
optimized dose management, X-ray
images are created with especially high
quality, yet at a lower radiation dose.
Other imaging modalities such as ultrasound or endoscopy can be connected
via the SmartView function, thus providing visual support for procedures. The
displayed images can be stored directly
in a central digital patient folder. With
the improved imaging, complex endourological examinations, such as ureterorenoscopy (URS), a visual inspection of
the ureters and the renal pelvis, can now
be performed on Modularis with greater
precision. Here the urologist introduces
an endoscope into the kidney via the
ureter, in order to remove kidney stones.
The larger field of view and better grayscale differentiation in the flat detector
technology make this procedure easier.
Moreover, the high-resolution display
with up to 1500 by 1500 pixels offers
better visualization of urinary stones.
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“Image quality is very good. I find the
image using the flat detector significantly
better than the C-arm image intensifier
we’ve been using up until now. I can reliably view and assess stones, anatomical
structures, and areas not filled by contrast medium. And with the larger field
of view I can now see three-quarters of
the urinary system on the screen, while
before it was only a fraction of that,”
explains Guido Bendl, Senior Physician
at the urological clinic of ProsperHospital in Recklinghausen, Germany.
Many clinics are developing stone
therapy capabilities with a primary
focus on endourological procedures.
That makes it increasingly unprofitable
to provide a large stationary lithotripsy
system. The combination of a modular lithotripsy system and a mobile flat
detector C-arm, by contrast, offers the
flexibility to respond to changing daily
clinical requirements – because in addition to lithotripsy, all of the individual
components, whether the therapy unit
or the patient table or the mobile flat
detector C-arm and the ultrasound
system, can be used flexibly in other
rooms and for other applications, such
as endourology.
Siemens Healthineers
Erlangen Germany
www.siemens.com
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Ultra-compact mobile
Digital X-ray with superior
diagnostic images

Samsung Electronics has introduced a premium mobile digital radiography(DR) system, the
‘GM85’, designed to provide exceptional mobility, enhanced user-convenience and a high image quality
to meet the high demands of today’s
radiographers and radiologists.

and eliminating alignment errors
that often occur with a conventional
grid.
“We are excited to introduce the
new mobile digital X-ray. Driven
by Samsung’s relentless spirit of
innovation the GM85’s enhanced
mobility and streamlined workflow will enable users to experience a new level of efficiency
with a mobile DR system without
jeopardizing image quality”, said
Dongsoo Jun, President of Health
& Medical Equipment Business at
Samsung Electronics. “Leveraging
Samsung’s deep expertise in userfriendly functions and advanced
imaging technology, Samsung will
take the lead in providing a spectrum of diagnostic and patientcentric tools to meet the various
needs of both care provider and
patient.”
Samsung Electronics
Seoul, Korea
www.samsung.com

Major Upgrade to
Ultrasound Platform

With a narrow width of only 555mm
and only 349kg in weight, the GM 85
system is easily manoeuvrable even
in tight spaces or elevators with the
system’s collapsible column providing users clear visibility.. The system
features a guide for Source to Image
Distance (SID) and supports detailed
device positioning with multiple SID
settings, and displays the detector’s
angle to the THU (Tube Head Unit)
for precise alignment to enhance
image quality. Handle-free, precise
body movement can be achieved by
simple button clicks on the THU
thus optimizing workflow, and saving time.
The advanced imaging engine
enhances image sharpness and clarity, while the SimGrid system provides high-quality images without
need for a conventional grid by
reducing scatter radiation effects
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The new Aixplorer software release
from Supersonic Imagine is a
signficant evolution of the comapny6’s existing innovative platform,
including enhanced performance,
improved workflow and efficiency
as well as new features and imaging
modes. These include:
Breast Imaging. A new Aixplorer
breast package which provides a comprehensive solution for global breast
imaging as well as detailed examination of breast anatomy. The extensive
suite of probes now includes a new
high frequency SL18-5 probe and
a tailored specialty SLH20-6 probe
optimized for breast imaging. The
new system also includes Supersonic’s
SWE elastography module which is
clinically proven to improve the specificity of breast ultrasound; the company’s 3D Ultrasound combined with
SWE, which offers a 3D color-coded
elasticity map of tissue stiffness; and
TriVu, which displays breast anatomy,
flow and tissue stiffness in a single
screen
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An exclusive new feature called
TriVu allows simultaneous real time
visualization of anatomy, flow and
tissue stiffness without any compromise. Physicians can now observe
tissue in B mode, measure stiffness
with SWE and visualize the vascularization in one single view so
helping clinicians to save time as it
displays important clinical information at one time. The Angio PL.U.S.
(PLanewave UltraSensitive Imaging)
module which was launched last year
with a focus on breast and thyroid,
has now been extended to abdominal, vascular and gynecologic applications. Angio PL.U.S. is a significant
advance in color doppler imaging
and, compared to conventional doppler which is limited in its ability
to show microvascular slow flow
provides a new level of microvascular imaging through significantly
improved color sensitivity and spatial resolution while maintaining
exceptional 2D imaging.
Supersonic Imagine
Aix-en-Provence, France
www.supersonicimagine.com
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A REVOLUTIONARY
COMBINATION OF
TOUCH AND SOUND.
Large, 19" LED monitor
features high-resolution
and high-quality color.

Easy grip for one-hand
positioning.
Control panel slides and swivels for
sonographer comfort. Also features easy
up/down height adjustment.

All-Touch secondary controls
can be configured to the
preferences of each user.

Articulating arm
allows for optimal
monitor viewing.

Dedicated endovaginal
probe holder prevents
accidental damage.

All-Touch primary controls use a distinctive
etched pattern to provide the tactile
feedback of traditional keys.

Swipe and Go log-on saves time,
promotes secure access and configures
the system to user preferences.

Powerful GPUs process
ultrasound data for better
contrast resolution.
Transducers connect easily
to any of four ports.

© Carestream Health, Inc, 2016. CARESTREAM is a trademark of Carestream Health.

The single-board design and
field-replaceable modules
deliver maximum uptime.

INTRODUCING TOUCH ULTRASOUND.
From a world leader in imaging that brought you
the first cassette-sized wireless DR detector and a
mobile X-ray unit with the first collapsable column,
Carestream now introduces a revolution in ultrasound:
The CARESTREAM Touch Ultrasound System –
with a unique configurable All-Touch control panel.
The combination of touch and sound has arrived.

carestream.com/touch

