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More Mixed Messages

I

t is hard not to sympathize with the
routine radiologist “in the trenches”
who is regularly faced with the
apparently irreconcilable priorities
of, on the one hand, an ever-increasing
routine work-load and, on the other, the
need to keep abreast with the latest developments in the field.
The work-load issue is well-known.
Recent figures from the UK suggest that
the number of radiologists is increasing
at a rate of less than 5% per annum, while
the volume of CT and MRI examinations
being carried out is increasing at more
than 10% per annum. Inevitably this
trend translates into increasing “ on-the
job” time pressures. The heaviness of the
routine workload for the radiologist is
bad enough in its own right, but at least it
is compensated — to some extent — by
the innate feeling that, however banal the
case, nevertheless the whole radiology
component is somehow “worth it” as part
of a complete health-care system, whose
principal beneficiary is ultimately the
patient. Unfortunately such worthy sentiments are increasingly becoming rarer
among radiologists in the subspecialty of
breast imaging.
On the positive side, the recent technological developments in the sector are
breath-taking. For example, the growing
use of breast tomosynthesis techniques
has resulted in significant increases in
the number of lesions being detected.
Better understanding of the significance
of dense breasts has been accompanied
by reliable, easy methods of breast density quantification. New techniques such as
contrast-enhanced spectral mammography are showing huge promise and even
the disadvantage, namely long exam time,
of the current gold standard of breast
imaging, MRI, is being whittled down
with the development of extra-short time
scanning protocols which nevertheless
provide reliable results with high diagnostic confidence.
And yet.... if ever the radiologist specialised in breast imaging can find even
a moment of time from the treadmill of
routine to peek over the parapet and have
a look at the bigger picture of where the
field in general is going, the enthusiasm
generated by the new technologies and

the general feeling of the exercise being
“worth it” are quickly dissipated as the
storm-clouds of the overdiagnosis question refuse to clear.
The latest salvo in the debate comes
from the publication of the results of a
trial, involving no fewer than 160 000
women randomized into two groups,
one invited for annual mammography
and one who did not undergo screening (Moss SM et al. Effect of mammographic screening from age 40 years on
breast cancer mortality in the UK Age
trial at 17 years’ follow-up: a randomised
controlled trial. Lancet Oncol. 2015; 16:
1123). The researchers concluded that
there was an early reduction in mortality from breast cancer with annual
mammography screening in women
aged 40 – 49 years and that cumulative
incidence figures suggested at worst a
“small amount of overdiagnosis”. Almost
immediately the riposte came (Autier P.
Breast cancer: Doubtful health benefit of
screening from 40 years of age. Nat Rev
Clin Oncol. 2015 Oct;12: 570-2) claiming
that while “the results of the UK Age trial
suggested a significant benefit of annual
mammography initiated at 39–41 years
of age in preventing breast cancer deaths
occurring before the age of 50 years;
nevertheless this approach had no effect
on the risk of breast-cancer death occurring before the age of 60 years and leads
to prolonged deterioration in the quality
of life owing to overdiagnosis”. In this
context overdiagnosis is the detection
of cancers unlikely to become clinically
evident in the patient’s lifetime.
It’s difficult for the radiologists in the
trenches who don’t happen to have a speical expertise in population statistics to
reconcile these different interpretations
of the same trial. Perhaps they shouldn’t
even try. The fact is that there is undoubtedly overdiagnosis, but equally undoubtedly women continue to die of breast
cancer. The best hope is the continued
development of technology so that one
day it may be possible to detect and
treat dangerous lesions while being able
to reliably identify and ignore lesions
unlikely to become symptomatic in the
woman’s life time.
Easier said than done. n
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IMA GI N G NEWS
Results of Norwegian national breast
DCE-MRI can stratify head and neck
cancer screening programme published cancer patients
Under the Norwegian Breast Cancer Screening Programme,
all women aged 50 to 69 in the country are invited for mammography screening every two years. The programme was
launched as a pilot project in four counties in 1995/96 and
went national in 2004. The data have now been analyzed.
“The most reliable studies indicate a 20 to 30 per cent
reduction in breast cancer mortality in women aged 50
to 69 who have been followed up until the age of 79,” says
Professor Roar Johnsen of the Norwegian University of Science and Technology (NTNU), who chaired the evaluation
steering committee. “This reduction can be said to be close
to the primary target of 30 per cent.”
“Leads to overdiagnosis@”

The evaluation examined a number of aspects of the
national screening programme and determined among
other things that the probability of being overdiagnosed by
screening is five times higher than the probability of avoiding death by breast cancer. Under the programme, for every
10 000 women invited to 10 rounds of screening, roughly
377 cases of tumors or pre-malignant breast lesions will be
detected. From this group, roughly 27 women will avoid
death from breast cancer as a result of early diagnosis and
treatment. However, roughly 142 of them will be overdiagnosed with a disease that will turn out to be harmless.

“There is a large degree of uncertainty with these figures,”
adds Professor Johnsen. “Each woman must weigh the
advantages and disadvantages of her own situation when
deciding whether to accept the offer of free screening.”
Scientifically sound evaluation Arvid Hallén, Director General
of the Research Council, is very pleased with the evaluation
and the steering committee’s work. “This is a good example
of what research-based evaluation should be,” says Mr Hallén.
“The Research Council’s role was to find the right researchers for the task. We are very pleased with the way the steering
committee and the researchers have conducted the evaluation.”
http://tinyurl.com/Norwegian-res-council-report
OCTOBER 2015
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Researchers from Manchester, UK have identified a potential
new way to predict which patients with head and neck cancer
may benefit most from chemotherapy (Bernstein JM, Kershaw
LE, Withey SB, Lowe NM, Homer JJ, Slevin NJ, Bonington SC,
Carrington BM, West CM. Tumor plasma flow determined by
dynamic contrast-enhanced MRI predicts response to induction
chemotherapy in head and neck cancer. Oral Oncol. 2015; 51:
508). These patients commonly receive pre-treatment induction chemotherapy, before either surgery or radiotherapy, to
reduce the risk of disease spread. However the effectiveness
of such treatment is reduced in tumors with poor blood flow.
Previous studies have shown that CT scans can be used to
assess tumor blood flow.
Now researchers at The University of Manchester and the
Christie NHS Foundation have explored the use of MRI
in predicting which patients would benefit from induction
chemotherapy. Prof Catharine West said: “It’s also important
to identify those patients who are unlikely to respond to
induction therapy so that we can skip ahead in the treatment
pathway and offer them potentially more effective treatments and hopefully improve their outcome.” The team used
dynamic contrast-enhanced MRI (DCE-MRI), to investigate
the blood flow and vessel structure of a tumor. They found
that the blood flow of a patient’s tumor before they received
induction therapy could predict response to treatment.The
group report that those with high tumor blood flow were
more likely to respond.
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Jonathan Bernstein, a co-author on the paper, said: “Delivery
and effectiveness of chemotherapy appears to be better in
tumors with higher blood flow. However, amongst those
patients with lower measured tumor blood flow, more work
is needed to determine those who will and won’t respond.”
http://tinyurl.com/Bernstein-et-al-paper

International study: dementia brain
imaging not yet ready for primary care
MRI scans and other tools to detect and diagnose dementia
are helpful but not definitive – according to a recently published report in Lancet Neurology (Teipel et al. Multimodal
imaging in Alzheimer’s disease: validity and usefulness for early
detection. Lancet Neurol. 2015 Oct;14: 1037). The report,to
which many international research centers contributed,
evaluates for the first time how well different types of brain
imaging tests work to detect Alzheimer’s and predict how
the disease will progress. The results show that the accuracy
of brain imaging must be improved before it can be rolled
out on a scale that could be useful to healthcare providers
and patients. Co-author Prof Chris Fox from the Dementia
Research Innovation Group, Faculty of Medicine and Health
Sciences, University of East Anglia, UK. was quoted as saying
that overplaying the current benefits of imaging could create unnecessary healthcare costs. In addition he added that
the ‘patient burden’ – caused by tests carried out, stress, and
the potential anxiety associated with being diagnosed before
symptoms appear – should also be taken into account.

Prof Fox continued: “The spectrum of dementia stages is
very broad and everybody is different. Some newly diagnosed patients don’t yet show obvious signs of memory
loss, whereas others may have severe dementia at the time
a diagnosis is made. Advances in neuroimaging research
have revealed that the disease progresses in the brain over
time. Accumulating evidence suggests that changes in the
brain can be detected years before the disease manifests
clinically. This has fuelled a great deal of interest in the use
of brain imaging to detect Alzheimer’s disease and predict
how and when dementia will develop in patients who are
at risk. The number of new diagnostic and prognostic tools
for dementia is steadily increasing and includes MRI and
PET imaging
6
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The international research team assessed how well the most
widely-used imaging techniques measure the pathological
changes expected in the brain and the accuracy with which
they can predict an individual’s clinical outcome.
They also assessed ‘multimodal imaging’ but concluded that
no techniques have, to date, shown usefulness in a sample of
patients from primary care.
Prof Fox said: “Primary care is usually the first point of contact for patients, and provides a unique opportunity for early
dementia diagnosis. But evidence shows that only a small
proportion of patients with dementia or cognitive impairment
are recognized in this setting. The results of the current review
are promising, but the downfall is that none of these methods
is sensitive or accurate enough to be rolled out into primary
care. We want to see diagnostic biomarkers with a sensitivity
of over 90 per cent, and specificity near 100 per cent to be reliable” said Prof Fox.
http://tinyurl.com/Teipel-et-al-Paper

Research suggests potential of
3D-printed tadpole endoscope:
a wireless micro robot fish for
imaging the entire GI tract
Hong Kong engineers have developed a new medical device
aimed at improving diagnostic procedures for various GI
cancers: the Tadpole Endoscope (TE) (Yong Z et al Tadpole
endoscope: a wireless micro robot fish for examining the
entire gastrointestinal (GI) tract HKIE Transactions, 2015;
22: 117). The new device was inspired by the mechanics
that tadpoles use to swim. With its 3D printed body, the
Tadpole EndoscopeTE is like a micro-robot fish with a
camera which is swallowed by the patient. The device is
distinguishable from existing wireless capsule endoscopes
by the addition of a soft tail that allows it to be remotely
guided around the stomach by a clinician, allowing for
more comprehensive imaging and accurate location of
problems within the body. GI cancers include esophagus,
stomach and colon cancers and world-wide rank as the
second most prevalent of all cancers. Currently cancers
in the GI tract can be diagnosed using various imaging
techniques: oesophagus cancer and stomach cancer can
be diagnosed using gastroscopy; intestinal cancer using
capsule endoscopy; and colorectal cancer by colonoscopy.
All of these diagnostic procedures are expensive. The TE
attempts to improve
these existing methods by offering a reliable, non-invasive
diagnosis procedure
for the GI tract. The
process involves the
patient going to the
hospital and swal- The prototype device, still in development, is based
on the principle of the movements of the tadlowing the TE which pole. The aim is that the clinician could control
starts working imme- the movement of the device to inspect possible
diately. Once the TE GI cancers.
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is in the stomach, the doctor can control the TE to swim
around to gather images. By adjusting the posture of the
patient, the doctor can view the whole stomach. The TE
will then move into the lower GI tract by natural peristalsis. The patient could then be sent home wearing a sensor
pad. The TE has been tested successfully in a stomach
model and a pig stomach.
http://tinyurl.com/Zhong-et-al-paper

Esophageal cancer: study shows PET monitoring does not improve treatment outcome
Patients with cancer
of the esophagus are
often given chemoor radiotherapy, with
the aim of shrinking
the tumor before it is
surgically removed.
Increasingly, positron
emission tomography (PET) is used to
monitor the size of
the tumor during the
treatment. To date,
however, no benefit
for patients has been
shown as a result of
such a process, as a
team of German and
Dutch scientists have
shown in a recently
published
paper
(Schröer-Günther
M et al. The Role of
PET and PET-CT
Scanning in Assessing Response to Neoadjuvant Therapy in
Esophageal Carcinoma. Dtsch Arztebl Int. 2015; 112: 545).
PET renders the esophagus visible without the patient’s
having to undergo an invasive examination. Especially
during treatment cycles in which the tumor is supposed
to shrink, it makes sense to check the tumor’s response
to the treatment—but so far no studies exist to show
that PET improves the treatment for the patients. The
authors say that there is no robust evidence for a patientrelevant benefit of PET and PET-CT in patients with
esophageal carcinoma. PET could potentially be used to
distinguish treatment responders from non-responders
after the first cycle of treatment. The authors point out
that the studies they have analyzed have often involved
only a small number of patients or that their results
are biased. Nevertheless, they say that PET carried out
early on in treatment does have the potential to identify
patients who will not respond to thetreatment, and these
patients could then be spared continuing treatment with
its associated side effects. To reach this point, however,
will require randomized controlled trials.
http://tinyurl.com/Schroer-Gunther-M-et-al-paper
OCTOBER 2015
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Research shows potential of MRI
detection of breast cancer micrometastases using a fibronectin-targeting
contrast agent

Researchers have developed a magnetic resonance imaging
(MRI) contrast agent that detects much smaller aggressive
breast cancer tumors and micrometastases than current agents
can identif. (Zhou Z, Qutaish M, Han Z, Schur RM, Liu Y,
Wilson DL, Lu ZR MRI detection of breast cancer micrometastases with a fibronectin-targeting contrast agent Nat Commun.
2015 Aug 12; 6: 7984). The MRI contrast agent includes a
probe that binds to fibrin-fibronectin complexes found in
aggressive breast cancers. Fibronectin is expressed by highrisk primary and metastatic tumors, distinguishing them from
normal tissue.

For earlier detection of metastases, researchers developed a magnetic resonance
imaging contrast agent that includes a probe that binds to fibrin-fibronectin complexes found in aggressive breast cancers. Fibronectin is expressed by high-risk
primary and metastatic tumors, distinguishing them from normal tissue.

“Currently, there is no imaging technology in clinical use that
can detect tumors or metastases smaller than 2 millimeters in
diameter,” said Zheng-Rong Lu, leader of the research. “The
new agent can detect them as small as 300 microns — a few
hundred cells.” Since metastasis is the most common cause of
breast cancer deaths, early detection and treatment of primary
and metastatic tumors may increase the chances of survival.
The key to earlier detection is a small peptide gadoliniumbased MRI contrast agent that binds to molecular markers,
called fibrin-fibronectin complexes, which are expressed in
high-risk primary tumors and metastases.
The small peptide is a chain of five amino acids. Called CERKA
for short, the peptide doesn’t attach to healthy tissues. But in
metastatic tumors and aggressive primary tumors--especially
those preparing to metastasize--more fibronectin is expressed
and more image contrast generated, the researchers found. “We
not only detect the tumor, but detect its aggressiveness,” Lu said.
The engineers tested the agent on mice bearing breast cancer
metastases. Molecular MRI studies howed the agent was effective at delineating primary tumors and micrometastases in
the lung, liver, lymph node, adrenal gland, bone and brain as
small as 300 micrometers. Lu and his colleagues plan to pursue
tests proving the agent is safe and hope to begin clinical trials
within three years. A biodistribution test previously carried out
showed the agent clears the body in eight hours, about the same
time as currently used clinical contrast agents.
http://tinyurl.com/Zhou-et-al-paper
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Proposal to identify fractures in
young children with head trauma

do not meet the criteria for a CT scan, perform a skull
radiograph if they are less than 2 months old or they have
parietal or occipital swelling. If only all clinical decision
rules could be this simple,” say the authors. However, further research is needed in a variety of settings to ensure
consistency and proper use of the rule.
http://tinyurl.com/Gravel-et-al-paper

SPECT study shows rheumatoid
arthritis patients at increased risk
of surprise heart attack

A new decision rule should help emergency department
physicians determine when to use radiography in young
children with minor head injuries. (Gravel J, Gouin S, Chalut
D, Crevier L, Décarie JC, Elazhary N, Masse B Derivation
and validation of a clinical decision rule to identify young
children with skull fracture following isolated head trauma.
CMAJ. 2015.150540).
Head injury is a common reason for children to visit emergency departments. Although termed “minor” these head
injuries may have complications such as skull fractures and
brain injury. CT is the most effective diagnostic tool, but
has the disadvantage of high radiation. There is no consensus on how to treat children with head injury who do not
meet the criteria for CT imaging but may still be at risk of
complications. To fill this gap, researchers developed and
tested a rule to help emergency department physicians
identify children under age 2 who are at risk. This was a
two-phase — development and validation — project. In the
first phase, the resarhcers included 811 patients, of whom
49 had skull fractures, to develop the decision tool. In the
second phase, they confirmed the validity of the tool in a
new group of 856 patients, of whom 44 had skull fractures.
Using the decision tool, the researchers identified approximately 90% of skull fractures in children with minor head
injuries. “The two predictors identified through recursive
partitioning for the development of the rule were parietal
or occipital swelling or hematoma and age less than 2
months,” said Dr. Jocelyn Gravel, Department of Pediatrics,
CHU Université de Montréal, Montréal, Quebec,. “Use of
the rule would have decreased the overall number of skull
radiographs by about 60% in our study population”.
The authors contend that this clinical decision rule will
have several outcomes, including better use of health
care resources by avoiding unnecessary visits to emergency departments, improved care for children with head
trauma, and improved ability of triage nurses to identify
children at risk.
“But perhaps most importantly, the rule is simple: in children less than 2 years old with a minor head injury who
8
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Patients with rheumatoid arthritis are at increased risk of
a surprise heart attack, according to research presented
recently by a group of researchers from the National
Medical Centre in Mexico City, Mexico and led by Dr
Adriana Puente. The risk was increased even when patients
had no symptoms and was independent of traditional cardiovascular risk factors such as smoking and diabetes.
Dr Puente said: “Our study suggests that one quarter of
patients with rheumatoid arthritis and no symptoms of
heart disease could have a heart attack without prior warning.” The work was presented at the recent annual meeting
of the International Conference on Nuclear Cardiology
and Cardiac CT (ICNC). Dr Puente said: “Rheumatoid
arthritis affects 1.6% of the general population and is the
first reason for consultation in rheumatology clinics. The
condition nearly doubles the risk of a heart attack but
most patients never knew they had heart disease and were
never alerted about their cardiovascular risk.” The study
investigated the presence of ischemia and infarction secondary to atherosclerotic disease in 91 patients with rheumatoid arthritis and traditional cardiovascular risk factors
but no symptoms of heart disease. Inflammatory markers, rheumatoid arthritis disease activity and risk factors
were measured in all patients. The existence of ischaemia
and infarction were assessed using the nuclear cardiology
method Gated SPECT.
The researchers found that 55% of patients had dyslipidemia), 32% had hypertension, 14% were smokers and 10%
had type 2 diabetes. Nearly one quarter of patients had
abnormal Gated SPECT, indicating ischemia or infarction.
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treated.
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There was no significant correlation between the presence
of ischemia or infarction and rheumatoid arthritis disease
activity, inflammatory markers or cardiovascular risk factors. Dr Puente said: “Our study shows that one quarter of
patients with rheumatoid arthritis and no symptoms of
heart disease do have coronary heart disease, as evidenced
by the presence of myocardial ischemia or infarction in
the Gated SPECT study. This means they are at increased
risk of cardiovascular death.” She added: “The ischemia
and infarction may be explained by the persistence of the
systemic inflammation in rheumatoid arthritis which may
cause an accelerated atherosclerosis process. Our finding
of no association between the Gated SPECT results and
inflammatory markers could be because all the patients
were taking pharmacological treatment.” Ninety percent of
the patients in the study were women and 59 years old on
average and had a similar frequency of cardiovascular risk
factors as the general population. Dr Puente found that the
presence of ischaemia or infarction was independent of
cardiovascular risk factors.
She said: “The results highlight the importance of conducting diagnostic tests in patients with rheumatoid arthritis to
see if they have cardiovascular disease, specifically atherosclerotic coronary artery disease (ischemia or myocardial
infarction) even if they have no symptoms and regardless of
whether they have cardiovascular risk factors. This is essential to prevent, and reduce, cardiovascular mortality.”
Dr Puente concluded: “Patients with rheumatoid arthritis
should be told that they have an elevated predisposition to
heart disease and need pharmacological treatment to diminish the inflammatory process and atherosclerotic complications. They also need advice on how best to control their
rheumatoid arthritis and decrease their cardiovascular risk
factors”.
www.escardio.org/

Brain injury patterns linked to postconcussion depression and anxiety
A new MRI study has found distinct injury patterns in
the brains of people with concussion-related depression
and anxiety, according to a new study (Alhilali LM, Delic
JA, Gumus S, Fakhran S Evaluation of White Matter Injury
Patterns Underlying Neuropsychiatric Symptoms after Mild
Traumatic Brain Injury. Radiology. 2015:142974). The findings may lead the way to improved treatment and understanding of these common disorders, researchers said.
Post-concussion psychiatric disorders such as depression,
anxiety and irritability can be extremely disabling. The
mechanisms underlying changes after concussion — also
known as mild traumatic brain injury — are not sufficiently
understood, and conventional MRI examinations in most
of these patients are normal. For the new study, researchers
from the University of Pittsburgh Medical Center (UPMC)
in Pittsburgh used diffusion tensor imaging (DTI) MRI to
measures the integrity of white matter to see if injuries to
the nerves may be the root cause of these post-traumatic
depression and anxiety symptoms.
10
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The researchers obtained DTI and neurocognitive testing
results for 45 post-concussion patients, including 38 with
irritability, 32 with depression and 18 with anxiety, and
compared the results with those of 29 post-concussion
patients who had no neuropsychiatric symptoms. “Using
other concussion patients as our controls was a big advantage of our study,” said lead author Dr Lea M. Alhilali.
“When you are able to study a similar population with
similar risk factors, you get much more reliable results.”
The researchers saw unique white matter injury patterns
in the patients who had depression or anxiety. Compared
to controls, patients with depression had decreased fractional anisotropy (FA), a measure of the structural integrity of white matter connections, around an area near the
deep gray matter of the brain that is strongly associated
with the brain’s reward circuit. “The regions injured in
concussion patients with depression were very similar to
those of people with non-traumatic major depression disorder,” Dr. Alhilali said. “This suggests there may be similar
mechanisms to non-trauma and trauma-dependent depression that may help guide treatment.” Anxiety patients had
diminished FA in the part of the brain called the vermis
that helps modulate fear-related behaviors. Since the vermis
has not been associated with dysfunction in non-traumatic
anxiety disorders, this finding may indicate that different
treatment targets are required for patients with anxiety

Coronal images derived from tract-based spatial statistics results and rendered on
T1-weighted MR images from the Montreal Neurological Institute atlas show how
patients with depression have significantly decreased fractional anisotropy in the
region of A, the right nucleus accumbens (arrow) or “reward center,” as well as B,
the anterior limb of the internal capsule (arrow) and C, the superior longitudinal
fasciculus (arrow)--regions that are involved in depressive disorders in nontraumatic
and traumatic settings.

after trauma, the researchers said. No regions of significantly decreased FA were seen in patients with irritability
compared to the control subjects.
“There are two major implications for this study,” Dr. Alhilali
said. “First, it gives us insight into how abnormalities in the
brain occur after trauma, and second, it shows that treatments for non-trauma patients with neuropsychological
symptoms may be applicable to some concussion patients.”
The study also raises the possibility that some people diagnosed with non-traumatic depression may actually have
experienced a subclinical traumatic event at some point
earlier in their lives that may have contributed to the development of depression.
In the future, the researchers hope to compare DTI findings
in concussion patients with depression to those of people
who have non-trauma-related depressive disorders.
http://tinyurl.com/Alhilali-et-al-paper
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FLT-PET study of patients
with non-small cell lung cancer
Each year well over one million patients die of non-small
cell lung cancer (NSCLC) making it a leading cause of
tumor-related deaths. For patients with the disease, it would
of course be quite valuable to be able to decide whether
they should continue with a specific line of treatment.
Currently, anatomic imaging cannot detect early changes
due to the treatment. in the tumor Anatomic imaging can
measures the size of the tumor, but the treatment itself
needs time to affect that. Functional imaging on the other
hand, could provide early detection of response after just 14

days of treatment. Using imaging biomarkers, it is possible
to assess the activity or the aggressiveness of a tumor. This,
then, would open up the opportunity to stop the treatment
at an early stage if the patient is not responding. It could
also enable non-responsive patients to avoid unnecessary
treatment and associated toxicity, and allow physicians to
propose alternative treatments in a more timely fashion.
EORTC trial 1217 has now opened to qualify and quantify
imaging biomarkers for this purpose. This trial will independently evaluate the use of 3’-deoxy-3’-[18F] fluorothymidine positron emission tomography (FLT-PET) and diffusion weighted magnetic resonance imaging (DW-MRI) in
patients with early stage non-small cell lung cancer treated
with pre-operative chemotherapy followed by surgery. Dr
Nandita deSouza of the Royal Marsden Hospital Sutton,
UK, coordinator of this study explained, “FLT-PET will be
used to monitor tumor cell proliferation and DWI-MRI to
monitor tumor cell death. The values obtained from the
scan at the beginning of treatment will be compared with
those obtained two weeks later as well as with pathological observations such as the percentage of viable residual
tumor cells measured in surgical specimens. This should
allow researchers to determine whether imaging can help
qualify tumor cell proliferation and tumor cell death in
patients with operable non-small cell lung cancer.” EORTC
trial 1217 is coordinated by the EORTC Imaging Group in
collaboration with the EORTC Lung Cancer Group and
plans to enroll 40 patients at eight institutions located in
three countries, Italy, The Netherlands, and the United
Kingdom. The multicenter, non-randomized, single arm
OCTOBER 2015
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imaging trial is supported by the Innovative Medicines
Initiative Joint Undertaking under grant agreement number
115151, resources of which are composed of financial contribution from the European Union’s Seventh Framework
Programme (FP7/2007-2013).
http://tinyurl.com/EORTC-1217-protocol

Experimental whole body scanner
for rapid detection of skin cancer
Melanoma is aggressive and life-threatening. If it is not detected
early, the prospects of recovery drop. Screening is complicated,
though. Together with several project partners, researchers from
the Fraunhofer society — Europe’s largest application-oriented
research organization — have developed an assistance system
that could help dermatologists with diagnosis. According to
the German Cancer Society, around 200,000 people contract
skin cancer every year. Melanoma is particularly dangerous.
Once it has penetrated the deeper layers of skin, the prospects
of recovery drop to less than ten percent. Routine screening is
the only way to detect critical skin changes at an early stage.
Dermatoscopes are used to examine abnormal moles, or melanocytic nevi, for features such as size, texture and edges and to
observe whether they change over time. Since most people have
many moles, the procedure is time consuming. What is more,
keeping an eye on changes such as the growth of individual
moles is difficult since a doctor often cannot identify them
with absolute certainty during the next exam. Researchers at
the Fraunhofer IFF institute have developed a full body dermatological scanner intended to help doctors diagnose skin

conditions. “The scanner delivers standard data for the evaluation of skin. At the same time, it improves documentation
of the development every single conspicuous mole,” says Dr.
Christian Teutsch from the Fraunhofer IFF. When the exam
starts, the surface of the patient’s skin is scanned from different
positions and the scan broken down into approximately one
hundred individual scans. Such image documentation already
exists. “The crucial point, however, is that the actual size and
changes in growth cannot be clearly discerned solely on the
bases of scans,” explains Teutsch. That is why the Dermascanner
generates additional scanned 3D data, which are fused with
the 2D scans, thus assigning a scale to every single pixel in the
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image. The experts are integrating several 3D sensors in the
scanner so that this functions. The sensors and cameras are
calibrated so that their location in space is known precisely.
The beams of light from the camera striking the mole can
be assigned a precise 3D distance. Even when different scans
have not been taken from the exact same distance — which is
hardly likely — the doctor can apply the scale to determine the
actual proportions precisely. The scanned data and scans are
fed into analysis software, analyzed and presorted by automatic
classification. The software compares any existing earlier scans
of development with current images. “Our technology detects
growth upwards of half a millimeter,” says Teutsch. Another
advantage is that the scanned 3D data enables a doctor to clearly
locate every single mole again.“A single patient frequently has
several hundred moles,” says Prof. Harald Gollnick, Director
of the University Clinic for Dermatology and Venerology in
Magdeburg, Germany. When such a high risk patient visits the
doctor again after a while, common methods of examination
cannot discern whether the location and size moles on skin
covered with pigmentation spots are still identical. According
to Gollnick, “The new full body, early skin cancer detection
system makes a nearly standard evaluation of skin condition
and changes possible for the first time.” The Dermascanner is
on the pont o being marketed and possible investors are being
sought to mass produce the skin scanner.
www.fraunhofer.de/en

compare the structural and functional properties of the main
connections between different brain regions. In their study,
fifteen participants were on medication for moderate to severe
high blood pressure and 15 participants had normal blood
pressure. Participants were also given a cognitive assessment.
The brain imaging found that, while none of the participants
showed abnormalities on a standard MRI, the more advanced
DTI method revealed that participants with high blood pressure had damage to: brain fibers that affect non-verbal functions; nerve fibers that affect executive functioning and emotional regulation; and limbic system fibers, which are involved
in attention tasks. In addition, imaging and laboratory tests
indicated damage to the heart and kidneys from high blood
pressure. Researchers also found those with high blood pressure performed significantly worse on two different assessments of cognitive function and memory. However, there were
no differences in tests evaluating verbal function or ability to
perform daily activities. “DTI provides a way to evaluate presymptomatic brain damage in people with high blood pressure
in order to identify possible therapies to help control brain
damage and reduce the eventual development of dementia. It
is generally accepted that not all available medications have the
same impact on different kinds of organ damage,” Carnevale
said. In conclusion, the researchers suggest that physicians
should start to consider potential brain damage as they treat
patients with high blood pressure..
www.heart.org/HEARTORG/

DTI MRI detects early damage to brain
German society recommends adding
from hypertension
ultrasound to MRI or X-ray for
Researchers from the
Neuromed Institute of diagnosing ankle injuries

the Sapienza University
of Rome used Diffusion
Tensor Imaging MR
Imaging (DTI- MRI) to
examine people with high
blod pressure and found
that some also have damage
to nerve tracts connecting
different parts of the brain.
The study, presented at the
recent American Heart
Association’s 2015 High
Blood Pressure Conference
showed that the area of
brain damage detected is
linked to difficulties in certain cognitive skills, decision-making, and the ability to regulate emotions. “We already have clear
ways to explore the damage high blood pressure can cause to
the kidneys, eyes, and heart. We wanted to find a way to assess
brain damage that could predict the development of dementia
associated with vascular diseases,” said Dr D Carnevale, the
study’s senior author. While there has been a lot of research
on hypertension-related brain changes in the grey matter,
Carnevale proposed that a look into the brain’s white matter
could indicate if high blood pressure was having an early effect.
The group of researchers, used DTI-MRI to evaluate and
12
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Every fourth sports injury
involves the ankles. Ball
games in particular, but
also tennis and running,
often damage ankle ligaments. The severity of
these injuries varies from
a sprained ankle to ligament tears and even bone
defects. The German Society for Ultrasound in Medicine
(DEGUM) now recommends ultrasound as an addition or in
some cases even an alternative to MRI or X-ray examinations
in diagnosing ankle injuries. First aid after such sports injuries
includes taking off the shoe, elevating and cooling the foot
and applying a compression bandage. X-ray examinations are
indicated if bone damage is suspected. Ultrasound should be
carried out as soon as possible after the injury. It can be carried out despite swelling and pain, but needs an experienced
ultrasound expert, say the German specialists. In some cases,
ultrasound can even replace X-ray examinations. Ultrasound
as a radiation-free alternative should be considered in children
and young adults. Patients should undergo a final checkup,
as up to 20 percent of all post-injury ankles remain unstable,
which raises the risk for further injuries. If this is the case, further therapy needs to be initiated.
www.degum.de/index.html
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Computed tomography
By Dr CE Redmond, Dr ME Kelly, Dr DC Winter & Dr D Brophy

Detection of incidental findings on emergency
abdominal CT scans: a 1-year review
In recent years there has been a substantial rise in the use of computed
tomography (CT) in the emergency medicine setting. Accordingly, with increased
CT usage there has been an upsurge
in incidental pathology detection. The
rise in the detection of incidental findings due to improved medical technologies with higher resolution imaging has
caused considerable concerns for both
radiologists and physicians [1]. This has
resulted in an accumulation of subsequent imaging and/or other investigations to assess the significance of the
occult pathology. Though the majority
of incidental findings are benign and
not of clinical significance, many can
be indeterminate posing a dilemma for
both treating physicians and radiologists as to which lesions warrant further
investigation, follow-up imaging/surveillance [2].

O

ur study was conducted to assess the frequency of
incidental findings detected on emergency abdominal CT scans ordered on patients presenting to the emergency department (ED) with abdominal complaints.
Additionally, we assessed knock-on effect generated by
their detection [3].
This study involved a retrospective review of all emergency CT abdominal scans performed at a university
teaching hospital. The frequency of incidental findings,
their clinical significance and workload effect for the
The Authors
Dr CE Redmond1, Dr ME Kelly2, Dr DC Winter2, Dr D Brophy1.
1. Department of Radiology
2. Department of Surgery
St Vincent’s University Hospital,
Dublin, Ireland

table 1. Summary of incidental findings encountered at emergency CT
( N= 700).
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radiology department was assessed. The knock-on workload
effect to the radiology department was also measured. We
utilized the Pitman/Jones model of relative value units (RVU)
published on behalf of the Royal Australian and New Zealand
College of Radiologists (RANZCR) [4].
In total 1,155 patients had an emergency abdominal CT scan.
Over two-thirds had incidental findings detected (n=774). The
majority of incidental findings were considered benign (n=557),
requiring no significant investigation and/or surveillance [Table
1]. The three most frequent benign findings included diverticular changes (n=135), liver cysts (n=55) and gallstones (n=51) [3].

However, 143 (18.5%) were considered indeterminate incidental findings requiring further tests and/or surveillance to
thoroughly complete their investigation [Table 2].
Of these indeterminate lesions, 77 were felt to be highly
significant findings requiring urgent work-up and specialist
input. With further investigation, twenty-four patients with
clinically silent occult neoplasms were confirmed (Four pancreatic, colorectal, and renal, three liver and sarcoma, two pulmonary and gallbladder and one gastric and gynaecological).
Subsequent imaging of incidental findings resulted in another
1,674 RVU workload for radiology. Therefore the detection of
incidental findings resulted in an 11.1% knock-on workload
effect.
We conclude that with improvements in medical technology and availability of CT scanning there has been a substantial increase in both emergency CT use and the detection
of incidental pathology. There remains considerable debate
and concern over which patients require significant followup, investigations and/or surveillance. As a result this exerts
significant pressures on sub-specialties for their expert input,
with increased workload on the healthcare system with economical implications.
References:
1. W
 aqas S, Johnson JO, Salastekar N, Maddu KK, Khosa F. Incidental findings
detected on abdomino-pelvic multidetector computed tomography in the acute
setting. Am J Emerg Med. 2014;32:36-39
2. Gore RM, Newmark GM, Thakrar KH, Mehta UK, Berlin JW. Pelvic incidentalomas. Cancer Imaging. 2010;10:15-26
3. Kelly ME, Heeney A, Redmond CE, Costelloe J, Nason GJ, Ryan J, Brophy D,
Winter DC. Incidental findings on emergency abdominal CT scans: a 1-year
review. Abdom Imaging. 2015;40(6):1853-1857
4. MacKersie AB,Lane MJ, Gerhardt RT, Claypool HA, Keenan S, Katz et al. Nontraumatic acute abdominal pain: unenhanced helical CT compared with threeview acute abdominal series. Radiology. 2005;237:114-122

Table 2. Breakdown of indeterminate findings.

Book review
MRI at a Glance, 3rd Edition

By Catherine Westbrook
Pub by Wiley-Blackwell 2016 136 pp € 39.20
MRI at a Glance encapsulates essential MRI
physics knowledge. Illustrated in full colour
throughout, its concise text explains complex
information, to provide the perfect revision aid. It
includes topics ranging from magnetism to safety,
K space to pulse sequences, and image contrast
to artefacts.
This third edition has been fully updated, with
revised diagrams and new pedagogy, including 55
key points, tables, scan tips, equations, and learning points. There is also an expanded glossary
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and new appendices on optimizing image quality,
parameters and trade-offs.
A companion website is also available at www.
ataglanceseries.com/mri featuring animations,
interactive multiple choice questions, and scan
tips to improve your own MRI technique.
MRI at a Glance is ideal for student radiographers and MRI technologists, especially those
undertaking the American Registry of Radiation
Technologist (ARRT) MRI examination, as well
as other health professionals involved in MRI.
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Hospital Focus
A specialized breast cancer unit in the heart of Paris
With more than 700 beds and an active out-patient service, the Hôpital Européen Georges Pompidou (HEGP)
is one of the most renowned hospitals in Paris, France
and is part of the city’s public hospital system, the
Assistance Publique – Hôpitaux de Paris (AP-HP). Some
years ago AP-HP designated HEGP as an expert center for breast cancer, as result of which the radiology
department has since significantly developed its breast
imaging capabilities and gained a high reputation in
the field. We wanted to find out more about the breast
cancer activities in HEGP, so we spoke to Dr Foucauld
Chamming’s, head of the breast imaging unit.

Q

. Let’s start at the beginning. Please tell us about your hospital and the breast cancer unit. How many patients do
you see per year and where do they come from? A
OK, first the hospital. The Hôpital Européen Georges Pompidou — or HEGP — is part of the large system of public
hospitals known as AP-HP (Assisstance Publique-Hôpitaux
de Paris) and which covers the Paris area. Dedicated to the
highest patient care and with top-of-the range equipment
and specialised personnel, the hospital has 700 beds but also
a large outpatient population. Over the last ten years more
than 1.3 million patients have been treated in HEGP, of whom
nearly 65 % were treated as out-patients. HEGP covers all
medical disciplines and employs more than 3500 healthcare
professionals.
Now our breast cancer unit. Ever since 2011 when the unit
was designated by the AP-HP as an “expert center” for breast
cancer, the activities of our unit have developed greatly. Now
we carry out more than 500 operations per year for breast
cancer and this number is increasing year on year. Most of
our patients are referred directly to us by their gynecologist;
the patients generally come from the west of Paris — but we

Hôpital Européen Georges Pompidou ( HEGP) is part of Paris’s public hospital
system the Assistance Publique – Hôpitaux de Paris (AP-HP) which s the largest hospital system in Europe and one of the largest in the world. The AP-HP
is linked with the University of Paris and its seven colleges of medicine. HEGP
was designated by AP-HP as an expert center for breast cancer.
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Dr Foucauld Chamming’s is head of
the breast imaging unit in the Hôpital
Européen Georges Pompidou (HEGP) in
Paris, France.

also get referrals of patients from all over France.
We currently carry out approximately 2500 mammograms,
1800 breast ultrasound examinations and 250 breast MR
imaging per year and these numbers are also constantly
increasing every year. Some examinations are for screening
purposes but the majority of the exams we carry out are
diagnostic or for pre-operative assessment or post-therapy
monitoring and follow-up.

Q

. Now let’s focus on breast imaging in a bit more detail.
What personnel and equipment do you have to provide
the service expected of you?
As I said we are well equipped. For example, we have two
dedicated breast ultrasound devices capable of carrying out
shear wave elastography evaluations (Aixplorer, Supersonic
Imagine). There are two staff radiologists dedicated full time
for breast imaging, one resident, and three other radiologists
who work with us on a part-time basis (between one and
two half-day stints per). In addition, there are two half-day
sessions per week allocated for breast MRIs — we have a 1.5
Tesla system from GE.
Typically, there are always two radiologists working at the
same time, one for imaging examinations, whether for screening, follow-up, or diagnostic purposes while the other radiologist is responsible for ultra sound-guided procedures such as
core needle biopsies, vacuum-assisted biopsies, and needle
localization. What we try to provide is a one-stop shop system
where we endeavour to minimize the number of times the
patient has to come back for additional procedures. Thus, the
patient can have the consultation with a gynecologist, have
the imaging carried out and if necessary have a biopsy taken
all on the same day.

Q

. In addition, you have a breast tomosynthesis system.
What are your thoughts on tomosynthesis?
Yes, we have a Full Field Digital mammography unit. This
is the Selenia Dimension system from Hologic, which can
carry out not only digital Breast Tomosynthesis (DBT),
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Q

.What about biopsies?
We carry out approximately 400 breast biopsies per year, with,
in particular, the number of tomosynthesis-guided biopsies and
MRI-guided biopsies increasing a lot. We find that these techniques
are easy to perform and provide satisfactory results. Tomosynthesis-guided biopsies are a little bit faster than stereotactic guided
biopsies and of course allow biopsies to be taken in cases where
the lesions are only visible on tomosynthesis.

Q
The unit has a Selenia Dimensions 3D mammography system, the Selenia
Dimensions from Hologic. Among the advantages of the breast tomosynthesis
procedure is a significant increase in the detection of invasive breast cancers and
a reduction in false positive recalls, so minimizing patient anxiety and unnecessary
additional costs.

but also synthetic reconstruction of 2-D views, (C-view) and
Contrast-Enhanced Digital Mammography. Every patient we see
undergoes two view tomosynthesis (except for organized screening). I personally find tomosynthesis to be extremely useful and
helpful to both us and the patient. The principal advantages are
that it can help to detect some cancerous lesions which would
otherwise have been occult on mammography. Overall we find
that breast tomosynthesis reduces the recall rate. The net effect
of incorporating breast tomosynthesis in the work flow is positive since there is no longer any need for spot views.
A lot has been said about the time of reading tomosynthesis examinations, but in my experience, tomosynthesis reading is fast and
does not significantly increase overall interpretation time. There
is always the fact that tomosynthesis is associated with an additional radiation dose. However, one positive development in this
context is that the 2D synthetic view function, which is a feature
incorporated in the Selenia system, may ultimately remove the
need to take a separate 2D mammogram. After all, the information
for a 2D view is already available in the three dimension slices of
the tomosynthesis so the synthetic 2D view created by software is
very useful.

. How do you see likely developments in the future?
In my opinion., tomosynthesis with 2D synthetic views
and contrast-enhanced mammography will develop more and
more in the field as a whole, although their exact place and
indications among all the other imaging techniques remains
to be defined precisely. As for our institution, we foresee a
continued increase of imaging activities in parallel to the ongoing development of breast cancer surgery activity. So, in
HEGP, we think that diagnostic and pre-operative/follow -up
imaging for breast cancer will probably develop while activity
in screening imaging will decrease. Percutaneous therapy, such
as cryotherapy for non-operable breast cancers is one of our
fields of interest for future developments.
Regarding other future developments, I find the current debate
on the whole issue of overdiagnosis to be really interesting,
since it makes me as a radiologist stop and think about what
exactly are the real benefits of breast screening. As always it’s
necessary to strike a balance between the advantages of early
detection of lesions with poor prognosis versus the risk of
overdiagnosis, but this can be difficult. Ideally what is needed
are imaging techniques more capable of making such distinctions, although this is easier said than done. All in all I think
that to address such issues our speciality will keep on developing and evolving in the coming years/decades.
I am sure HEGP will continue to play an active part of this future.

Q

. What precise use do you make of the other imaging modalities
you have available?
We use shear wave elastography for further characterization
of breast lesions on ultrasound since it helps us to improve the
specificity of ultrasound and to reduce the rate of negative biopsies. More and more, we use Contrast Enhanced Mammography,
mostly in the pre-operative assessment of patients with breast
cancers since this helps in the detection of any additional lesions
that were not found on mammography or ultrasound.
OCTOBER 2015
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The 2D synthetic view function, which is a feature incorporated in the Selenia system,
could reduce the need to take a separate 2D mammogram. The information for a
2D view is already available in the three dimension slices of the tomosynthesis so
the synthetic 2D view created by software is very useful.
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Computed tomography
By Dr G Bier

Unfolded rib images: a promising software tool
for the evaluation of malignant rib lesions

M

ultiple myeloma (plasma cell myeloma, plasmacytic myeloma, Kahler disease) is a serious
plasma cell malignancy, which comes along
with bone marrow and bone destruction. It
accounts for approximately 1% of all types of malignancy and
more than 10% of all hematologic malignancies. More than
90% of patients with multiple myeloma develop osteolytic or,
to a smaller amount (< 3%), sclerotic bone lesions, known as
myeloma bone disease [1, 2].
The underlying pathological mechanism for this malignant
osteo-destruction is believed to be a tumor-cell-induced dysregulation of local factors, especially the receptor activator of
NF-ĸB ligand (RANKL)/ osteoprotegerin (OPG) system with
consecutive overstimulation of osteoclasts [3].
The occurrence of bone lesions is known to be an early
event in the course of the disease and the osteolytic lesion load
correlates with the entire tumor burden.
For these reasons, the extent of myeloma bone disease has
been added to the multiple myeloma classification by Durie
& Salmon, which has been widely accepted as the standard
for predicting the prognosis of multiple myeloma patients [4].
According to this classification and in addition to serological
parameters, patients are classified as stage I if normal bone
structure or a solitary bone plasmocytoma is detected radiologically, whereas stage III is defined by ≥ 2 lesions. Here, accurate bone imaging is crucial, because patients with myeloma
bone disease generally undergo therapy and the identification
of new osseous lesions as a correlate for disease progression
may induce a therapy change. In addition, fractures, especially
of the spine, are common and represent a particular hazard;
up to 20% of the patients suffer malignant spinal cord compression due to fractures during the course of the disease [5].
Initially, the radiological assessment of multiple myeloma
was carried out by a sophisticated x-ray survey. This has now
largely been superseded by computed tomography (CT) and
magnetic resonance imaging (MRI), with their increased capability to detect tiniest bone and bone marrow defects [6]. As a
result both imaging modalities have found their way into the
new Durie & Salmon PLUS classification [7]. Using CT protocols with reduced dose, fast and reliable diagnosis and followup imaging of myeloma bone disease are now possible [8].
Myeloma bone disease occurs particularly at medullary
The Author:
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sites that still contain hematopoietic, red bone marrow, which
— in adults—is predominantly located in the axial skeleton
and the ribs [9]. Even with modern imaging techniques, these
latter are difficult to assess due to their vaulted shape and also
to respiratory motion, which reduces the diagnostic accuracy
of both CT and MRI in this particular body region [10].
Stimulated by a recent publication which showed a significant enhancement of diagnostic accuracy in the detection of
malignant rib lesions in patients with lung cancer and which
used a commercially available software application called CT
Bone Reading (syngo.via from Siemens Healthcare) [11], we
recently evaluated the performance of the same software for
the evaluation of myeloma bone disease.
The software generates unfolded rib images through use
of a learning-based deformable template matching method
for automated rib centreline extraction. This centreline serves
as rotation axis for curved planar reformats (CPRs), which
are finally attached to the spinal centreline. The result is an
unfolded visualization of all ribs (19 images with a 10° angle
between each CPR image), which are rotatable along the centreline by mouse-scrolling [Figure 1].
Our retrospective study included 116 representative
patients with multiple myeloma or monoclonal gammopathy of undetermined significance (MGUS) and who had
undergone whole-body reduced-dose multidetector CT [12],.
Unfolded rib visualizations were generated from CT images
with a slice thickness of 1 mm; the diagnostic performance
in terms of sensitivity and specificity were evaluated in a
2-reader setting and in comparison to 5mm and 1mm CT
slices. The reference standard was a consensus-reading including follow-up CT examinations of each patient. At the same
time, the reading time for each CT-analysis was recorded.
With a total number of 6727 myeloma-related rib lesions, the
unfolded rib reading yielded on a per-lesion basis a sensitivity
of 96.5%, which was significantly higher than the transversal
slice approach (5mm: 69.7% and 1mm: 79.8%) with a specificity of 89.7% (5mm: 87.2% and 1mm: 55.9%). The diagnostic accuracy was also significantly higher (96.1%) for the
unfolded rib reading than with 5mm slice thickness (70.5%)
and 1mm slice thickness (78.0%). The increased sensitivity
in the unfolded rib reading occurred both with medullary
as well as for cortical lesions. An example is given in Figure 2.
The reading time was significantly shorter for the unfolded
rib display, with a mean reading time of 90.8 ± 49.9 secs compared to 178.7 ± 47.4 secs with 5mm slices and 215.1 ± 55.9
secs with 1mm slices. Using the Durie & Salmon classification system, the isolated reading of transverse images would
have resulted in an erroneous upstaging in four cases and in
an erroneous downstaging in one case, whereas the unfolded
rib evaluation yielded one case with potentially false-positive
upstaging.
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FIGURE 1. Schematic representation of the workflow of the CT Bone Reading software application. Curved planar reformats (CPRs) are generated along an automatically
assigned centreline of each rib, which allow a rotatable, detailed view of each rib’s cross-section..

Conclusion
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The results of our study show that
advanced multiple myeloma imaging
using this new software application may
increase sensitivity and accuracy for the
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Evolving needs in CT imaging:
a Patient-Centred approach
In what is fast becoming a “can’t miss” feature of the annual ECR meeting,
the Bracco-sponsored satellite symposium on CT imaging is renowned for the
relevance and quality of the presentations. This year’s symposium was no
exception. The highlights of the three presentations are summarized below.

Advanced CT
technology: how to
reduce patient dose

Whenever we
talk of reducing
patient “dose” the
focus is of course
both on minimizing contrast media
(CM) and on miniDr Mathias Meyer
mizing radiation
is at the Institute of
dose. Because of
Clinical Radiology
the ever-increasand Nuclear
ing complexity
Medicine, University
Medical Centre,
of patients and
Mannheim, Germany. procedures there
is a need for CM
reduction. The use of low tube voltages with a low volume bolus of high

CM concentration enables not only
reduction of CM, but also a reduction
in radiation dose. The approach also
allows functional imaging with 4D CT.
However, most importantly, the image
quality must be maintained. How this
can be achieved is discussed below.
In the context of contrast media
reduction, the ageing population is a phenomenon that all radiologists are faced
with nowadays. Common age- associated co-morbidities, such as renal dysfunction, immediately make one think
of the possibility of Contrast-Induced
Nephropathy, (although it should be
noted that there are recent data from the
Mayo Clinic suggesting that the association between contrast media administration and subsequent nephropathy is not
at all as strong as once thought).

FIGURE 1. Whole-body CT Angiography. A protocol using low kV and low dose of concentrated contrast
media. was chosen. Image quality was excellent and the total radiation dose was only 2.1 mSv.
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Reducing Contrast Media

There are three main approaches to
the reduction of CM :
1) Use of high pitch protocol with
low tube voltage
2) Dual energy CT with virtual
monoenergetic imaging
3) 4D perfusion with low kVp
All of these involve highly concentrated CM bolus, and of course low
kVp, which enables to get closer to
the K-edge of iodine at 33 keV. This in
turn means that there is an increased
attenuation in the vessel tree and so
the amount of CM can be decreased.
1) Use of high pitch protocol with
low tube voltage
The advantage of using a high pitch
protocol is that the scan time can be
significantly decreased. This is of particular importance in examinations
such as “whole body” CT angiography,
where the scan time can be reduced
from a typical 30 seconds or so down
to only a few seconds [Figure 1].
This makes breath-hold much easier
and so reduces the risk of breathing
motion artefacts.
2) Dual energy CT with virtual
monoenergetic imaging
All CT manufacturers now offer
Dual Energy systems, which all
operate on the same basic principle,
namely scanning the patient twice
with different tube voltages. It is
known that, when no CM is administered, then the attenuation of the
soft tissue doesn’t vary all that much
between the low kVp scan and the
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high kVp scan. However, with CM application, the attenuation is much higher than that of a high kVp scan, because the
low kVp scan is closer to the K-edge of iodine. A dual-energy
acquisition enables the calculation of monoenergetic datasets
between 40 keV and 190 keV. Previously, applications at 40 keV
resulted in non-diagnostic datasets with low signal-to-noise
ratio and contrast-to-noise ratio. Newer applications allow
for diagnostic monoenergetic datasets at 40 keV with similar
signal-to-noise ratios and contrast-to-noise ratios to a standard 120 kVp scan.
3) 4D perfusion with low kVp
.Having been introduced in the 1990s, this approach is not
new. The problem with a standard static run-off is that there
is always doubt as to whether the bolus can be caught at the
optimal time point. With 4D scans, acquisitions are made at different time points so the time point of optimal bolus administration is always covered. Although only low volumes of highly
concentrated CM are admitted, images of diagnostic utility can
be generated and diagnostic confidence can be increased.
Functional Imaging

The goal here is to increase diagnostic confidence at low kV
with tolerable radiation dose, exemplified in coronary CTA.
Retrospective scans of the coronaries have the great advantage
of providing cardiac functional information, — which is the
highest predictor of mortality in patients with coronary artery
disease. However, because the procedure was always associated with very high radiation exposure, the technique was not
widely used. Now that we can adopt a 70 kV approach, the
radiation dose can be reduced to as low as 2- 4 mSv. In addition, with patients of more than 65 years of age, the radiationinduced risk of cancer decreases, so these doses are acceptable,
particularly in light of the importance of the functional information that can be generated.

Patients with Peripheral Artery Diseases

In patients with peripheral artery disease numerous imaging
problems can occur on normal static run-off acquisition. For example, the question remains in a patient with a proximal occlusion, e.g.
aortic bifurcation and a low-to-zero circulation in the afferent limb,
if this is due simply to a mistiming of bolus or to a high grade stenosis. In such a doubt and often false positive findings the radiologist
frequently refers the patient for further investigation, for example
by a vascular surgeon or interventionalists. These inconclusive/
false positive findings can be avoided by carrying out 4D perfusion scans at 70 kV with reduced volume, highly concentrated CM
bolus. This approach is now being implemented as our standard
peripehral run-off protocol in our institution [Figure 2]. The protocol involves an initial static run-off acquisition followed — after
a suitable delay for CM washout — by a dynamic acquisition, again
using a reduced volume, highly concentrated CM bolus.

Standardization of scanning
protocols and patient diversity:
oil and water?
We all know that the patients we see vary
widely, and can range from a corpulent man
who can barely fit in the scanner to a small
child. We also know the advantages of standardized protocols. The question is whether
we can reconcile these two aspects while still
achieving the desired goals of reproducibly
Prof. Mathias Prokop is
good image quality, and ultimately reproducProfessor of Radiology
at Radboud University ible clinical results and constant diagnosis on
Nijmegen and chair- repeat scans. All this at the lowest patient risk
man of the Department from radiation and contrast media.
of Radiology, Nijmegen,
The beginnings of standardization
The Netherlands.
occurred in the 1980s and 1990s with the
introduction of constant exposure settings and constant injection
parameters as a function of the indication for which the scan was
called for. Any modifications were at the discretion of the radiographer. At that time children were still being scanned using exactly
the same protocols as for adults. The risk of radiation-induced
cancer in children in such situations is now recognized and in the
1990s and 2000s initial attempts were made to address this issue
by introducing specific protocols not just defined by indication
but also by body weight.
Reproducibility of imaging results.

FIGURE 2. 4D perfusion with low kVp The problem with a standard static run-off
is that there is always doubt as to whether the bolus can be caught at the optimal
time point. With 4D scans, acquisitions are made at different time points so the time
point of optimal bolus administration is always covered.
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The principal factors that influence image quality are: scanner parameters, contrast injection parameters (both of which
can be basically be modified) and patient-related parameters,
which of course are less modifiable
Taking these in turn, the scanner parameters include the
acquisition parameters themselves, e.g. the detector configuration
which determine collimation and z-axis resolution whereas pitch
and rotation time basically determine scan speed. Modern dual
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energy scanners can have high pitch and
extremely rapid scanning speed so that,
for example the chest, abdomen or pelvis
can be scanned in 2 seconds. The problem
is that this actually may be too fast for
the optimal timing of the acquisition. As
for exposure parameters, these include the
kV settings, which influence contrast and
noise while those of the mAs affect noise.
Regarding acquisition parameters,
these are basically no longer an issue so
long as the “ Scan thin, Read thick” paradigm is followed, whereby the collimation
is as thin as possible e.g. 0.5 to 1.0 mm,
and then thicker sections are reconstructed
to, say, 3-5 mm for normal work-up. Most
scanning is still carried out in standard
helical mode or, when specific dual source
machines are available, in rapid (flash)
cardiac mode. The alternative nowadays
is volume mode with scanners that have
detectors allowing wide coverage, (at the
moment there are now scanners with 16
cm coverage), which allows coverage of
small regions with basically a snap-shot
approach which is rapid, simple and hasslefree. At the other extreme, there are multiple scans looking at perfusion or dynamic
run-offs in the brain or in the periphery.
Regarding exposure parameters,
there has been considerable evolution in this area over the last few years.
Everybody now uses Automated Exposure Control (AEC) which comprises
several components. Z-axis modulation, which should always be “on” so
that, for example more dose is given in
the shoulder region, less in the chest,
more in the abdomen, etc. There is also
X-Y modulation which basically goes
around the patient and should never be
used without Z-axis modulation. AEC
adapts the total amount of tube current
(mAs) to the size of the patient. However it should be noted that this AEC
modulation is less effective with the
wider detectors. In practice this means
that for pediatric cases the collimation
should be reduced.
Nowadays most CT scanners incorporate automatic kV selection. Basically
this gives higher absorption and contrast at low kV. This works well for slim
patients, but less well for big patients.
The information regarding optimization of scanner, acquisition and exposure parameters has to be co-ordinated
and combined with those of the contrast injection. It is known that contrast
enhancement at constant contrast flow
22

is improved as the kVp decreases. Put
another way, the same enhancement can
be achieved as the kVp is reduced, by
varying the contrast injection rate, with
less contrast being used for the same
enhancement.
The take-home message is that AEC
should always be used if it is available. In
practice this involves selecting the noise
index (for GE) or SD (for Toshiba scanners) or the reference mAs for Philips
and Siemens scanners. Automated low
kV selection is particularly valuable when
contrast is being injected, e.g. in CTA.
Basically this is how the goal of standardization and personalization can be achieved.
The radiographer standardizes by selecting
the SD or reference mAs and the scanner
does the rest, i.e. personalizes the scan.
Reconstruction

As far as resolution is concerned, the
“Scan thin, Read thick” maxim should be
used; axial, coronal and sometimes sagittal
multiplanar reconstruction (MPR) should
be carried out and the appropriate filter
kernel used, depending on local contrast.
Iterative reconstruction. The first
generation systems of IR were imagebased but these have given rise to hybrid
systems which are currently state-of-theart. In theory the optimal reconstruction
systems are the purely raw data-based
methods involving iteration to and from
reconstructed image, creating virtual
raw data then back projection and so
on and so forth. In practice, however
this takes an unacceptably long time and
requires huge computing power. Hybrid
systems now offered by all manufacturers give a good compromise between
speed and noise reduction. A drawback
of applying iterative reconstruction too
far, i.e. almost totally removing noise, is
that the process will affect spatial and
contrast resolution, with the danger that
this may not necessarily be noticed.

Injection parameters include iodine
delivery rate, or flux. A high flux
increases contrast during inflow giving
more arterial enhancement. Another
factor is total iodine load, or iodine
mass. A high load increase contrast during re-circulation giving rise to more
venous enhancement.
Integrating patient diversity
and personalization in practice

The ideal would be to have a sort of
“standardized individualization”. As
shown above this is already achievable
for CT data acquisition and reconstruction parameters and also for exposure
parameters. The main challenge therefore
remains in the area of contrast injection
parameters. The optimal way to do this is
via a contrast calculator, which integrates
all the parameters. Contrast enhancement
increases with smaller patients; lower cardiac output; lower kVp; higher iodine flux
and higher iodine load. Higher enhancement can be achieved per unit contrast
material by using lower kV. If contrast
enhancement is kept constant less contrast
material is required, which is important
in patients with reduced kidney function.
The corollary of an increase in contrast
is that the radiation dose can be reduced; if
the contrast is increased by 10%, from 100%
to 110%, the radiation dose can be reduced
by 17%. Theoretically if contrast doubles
from 100% to 200%, then the radiation
dose can be reduced to 25%. The objective
is to maintain finally a constant Contrast
to Noise ratio (CNR); if this is done, the
radiation dose can be reduced. However the

Patient-Centered CT Imaging :
cONTRAST iNJECTION

Patient factors to be taken into consideration regarding contrast injection include blood volume (indicated
by patient weight), where a high volume dilutes the contrast during recirculation and thus gives lower venous
enhancement. High cardiac output,
e.g. in pregnancy, will dilute the contrast during inflow, giving lower arterial
enhancement.
D I
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FIGURE 3. Practical difficulties in the management of
contrast media can be solve through the use of the
Bracco CT Exprès contrast injector system, which is
the first FDA-approved multi-dosing system. The Exprès
uses syringe-free roller pumps, feeds from two contrast
bottles of up to 500mL and uses a simple click-fix
system for safe changing of patient lines.
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window setting has to be adapted. On a standard window setting,
there will be too much contrast and increased noise; an increase in
window width will give a normal contrast level and reduced noise.
In Practice

What is needed is to design protocols to personalize contrast
injection with two main categories of protocol.
1) Protocols for low radiation exposure, e.g. for CTA, slim
patients, children. Such protocols involve high concentration
of contrast, flow and low kV setting with a wide window.
2) Protocols for low contrast exposure, e.g. for older patients
or those with renal dysfunction. These protocols involve low
contrast flow and volume, low kV and normal windows.
In practice however there are a few difficulties. For example
there are regulatory differences between European countries;
fixed bottle sizes mean that contrast may be unnecessarily
wasted. Home-made multi-patient systems may give rise to
blood backflow and risk of cross-contamination
One solution to such issues is the Bracco CT Exprès contrast injector system, which is the first FDA-approved multidosing system [Figure 3] The Exprès uses syringe-free roller
pumps, feeds from two contrast bottles of up to 500mL and
uses a simple click-fix system for safe changing of patient lines.
In our hospital at Nijmegen, we use the easy-to-operate system to provide individualized contrast injection, with enough
contrast for 8 - 12 patients.
For workflow efficiency, protocols should be managed carefully to ensure that protocols are centralized, up-to-date and
synchronized between scanners. The contrast calculator should
be kept close to the scanner console and injector. The task of
managing protocols can become difficult if there are multiple
scanners. In addition, the compliance of radiographers should be
monitored and factors such as total consumption of contrast and
radiation exposure should be followed. To address these issues,
Bracco have introduced the Nexo system which is a useful tool for
integral contrast/dose management. Web-based, the system provides centralized protocol management, access to past protocols,
uploads protocols and transfers them to the injector; uploads data
to HIS/RIS/PACS and monitors compliance and performance.

Tailoring CT scans to individual
patients : design and validation

Prof Vanzulli’s presenetation was devoted to
describing his team’s practical experience of
tailoring CT scans to individual patients and
to the validation of a Bracco-developed protocol in a multi-center study.
The rationale for tailoring CT is the
need to reduce dose, given that CT is the
Prof Vanzulli is direc- biggest contributor of ionizing radiation
tor of radiology in the
in the field of diagnostic imaging, with
Hospital Niguarda Ca’
Granda, in Milan, Italy. doses ranging from 2 - 20 mSv depending
on the protocol used (for comparison, the
natural background level of radiation in Europe is 3.4 mSv/
year). Reduction of radiation dose is possible but it should
never be forgotten that the diagnostic utility of the images
must be maintained.
To introduce the subject a brief recap was given of the parameters that can be tailored, including namely contrast dose (volume
& concentration) dose (mAs) and quality (keV) as well as the
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FIGURE 4. A large multi-center study involving 1493 patients was carried out to
validate the new software which proposes tailored protocols as a function of patient
data and indication. The results showed that a statistically significant reduction was
possible in radiation dose compared to a standard, non-tailored protocol. Contrast
medium usage was also significantly reduced. There was no difference in image
quality bewteeen the standard and tailored groups

delay from injection to acquisition. In particular, the effect of low
kVp operation was highlighted.
Tailored Protocols — Clinical Validation study

In consultation with a panel of experts, Bracco have developed a
software system which, as a function of the patient size and clinical condition being investigated, adapts the CT scan and the CM
injection protocol by suggesting scan and injection parameters,
The software is web-based and is applicable to all scanners. Once
the basic patient characteristics are entered, e.g. weight, age, kidney function, body region to be scanned, etc.etc., the software will
then suggest a certain volume and flow rate for contrast medium
and when appropriate propose a low kVp protocol, at the same
time recommending a broadened window. For the same patient
but for a different body region, the system suggestions will vary.
To investigate the practical performance of this software
package and to validate it, a large multi-center study involving
1493 patients was carried out. The objective was to compare
the diagnostic quality of a standard protocol with that of a
patient-tailored protocol for MDCT exams of patients being
examined using chest, abdomen, liver or aorta protocols
It was found that the percentage of images of acceptable
diagnostic quality was very high in both groups (standard vs.
tailored protocol) and there was no statistically significant difference between the groups. As for radiation dose, there was
a statistically significant average reduction of 11% in CTDI
in the tailored protocol group compared with the standard
protocol [Figure 4]. The contrast dose in terms of volume and
amount of iodine used was also highly significantly reduced,
with a mean reduction in contrast volume of 15% in the tailored protocol versus the standard group.
Thus, high qualify images can be obtained with lower CM
dose if the duration of injection is adjusted to the overall scan
time and an appropriate scan delay with automatic triggering
is used. Lower X-ray dose will give increased noise but the
increased contrast means that the CNR is good. Overall the
results of the study showed clear advantages of tailoring the
iodine contrast media and X-ray dose protocols, while still
retaining image quality.
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By Dr I Zeb & Dr MJ Budoff

Anatomic Testing in the assessment
of Coronary Artery Disease (CAD)

Until recently there has been a lack of randomized clinical trials (RCTs)
directly comparing functional testing (e.g. exercise ECG, stress echocardiography) versus anatomical testing (by cardiac computed tomography angiography, CCTA) in the detection of CAD in stable chest pain patients. Now
the results of a major RCT to evaluate functional vs anatomical testing have
been published. Simultaneously, the results of another trial evaluating the
role of CT coronary angiography in the assessment of patients with suspected coronary artery disease were published.

C

ardiovascular is still among the leading
causes of deaths in the western hemisphere,
although over the last few decades, there has
been a decline in the mortality rate from
heart diseases [1]. This decline in moratlity may be
partly due to earlier detection and the initiation of
aggressive medical therapy including cholesterol-lowering drugs such as statins.
Each year millions of individuals undergo stress testing
for the diagnosis of coronary artery disease CAD [2].
There are a number of tests that can be used to detect
CAD and may provide information about anatomic or
functional status of the heart.
The commonly employed noninvasive tests for detection of CAD include exercise ECG test, stress echocardiography, single-photon emission computed tomography and cardiac computed tomography angiography
(CCTA). The diagnostic accuracy of these tests may be
comparable to each other [3].
CCTA however provides excellent anatomical details of
the coronary arteries and cardiac structures and great
diagnostic accuracy compared with invasive coronary
angiograms for detecting CAD [4]. The technique has
been studied extensively for the evaluation of chest
pain in both stable and acute chest pain settings. There
have been a number of observational studies, decision
analytical models and clinical practice algorithms that
have looked at the cost effectiveness and downstream
test utilization with CCTA as initial or as a layering
test to another study in evaluation of stable chest pain
patients [3]. One of the major limitation factors in
The authors
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1. Mount Sinai St. Luke’s Hospital, New York, NY USA
2. Harbor-UCLA Medical Center, Torrance, CA USA
email: izeb82@gmail.com

24

D I

decision analytical models is that they do not represent
true clinical practice and the results may be affected
by unidentified factors such as patient preference, test
availability, acuity of condition and expertise in interpretation of the studies.
So far, there has been a lack randomized clinical trials
directly comparing functional versus anatomical testing
in the detection of CAD in stable chest pain patients until
two recently published trials, the PROMISE and SCOTHEART trials [5, 6].
The PROMISE trial

The Prospective Multicenter Imaging Study for Evaluation of Chest Pain (PROMISE) trial randomized 10,003
symptomatic patients with suspected CAD to anatomic
(cardiac CTA) or functional noninvasive testing (exercise ECG, stress echocardiography or nuclear stress
testing).
The primary endpoint was a composite of all-cause
mortality, myocardial infarction, hospitalization for
unstable angina, and major complications from cardiovascular procedure. Secondary end points included
non-obstructive CAD on invasive coronary angiography and radiation exposure Median follow-up duration
was 25 months.
There was no statistical difference in primary outcome
between CTA and functional testing (3.3% vs. 3.0%, 95%
confidence interval 0.83 to 1.29, P = 0.75). Patients undergoing cardiac catheterization and revascularization within
90 days were more in the CTA group compared to the
functional testing group (catheterizations: 12.2% vs. 8.1%;
revascularizations: 6.2% vs. 3.2%, p <0.001).
The number of symptomatic patients found to have
obstructive disease with CCTA was 439, while only
193 patients were identified with functional testing,
suggesting a much higher sensitivity for disease for
CCTA. More importantly, in PROMISE, 72.1% of
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patients undergoing ICA after CCTA
had obstructive disease, compared
to only 47.5% of functional-test
group patients. CCTA significantly
improved the rate of catheterization
showing obstructive disease. The
cost analysis of the trial presented in
a meeting showed that although the
initial cost of a diagnostic CTA was
lower than functional tests testing, the
cumulative cost of a CTA, resulted in a
small, non-significant increase in costs
(<$500) compared to functional testing over a median of two-year followup. Although, CTA did not meet the
pre-specified non-inferiority margin
compared to functional testing, the
results are nevertheless quite promising in symptomatic patients for detection of suspected CAD as an initial
noninvasive test of choice.
The SCOT-HEART study

The results of a second large scale study
(The Scottish COmputed Tomography
of the HEART (SCOT-HEART) were
published simultaneously to PROMISE.
The SCOT-HEART trial is a randomised
multicentre study that evaluated the
role of CT coronary angiography in the
assessment of patients with suspected
coronary artery disease [6].
The results show that CCTA reclassified the diagnosis of CAD in 27%
patients and the diagnosis of angina
due to coronary heart disease in 23%
patients (standard of care 1% and
1%; p<0·0001). This changed planned
investigations (15% vs 1%; p<0·0001)
and treatments (23% vs 5%; p<0·0001).
After 1.7 years, CCTA was associated
with a 38% reduction in fatal and nonfatal myocardial infarction (HR 0·62,
95% CI 0·38–1·01; p=0·0527). CCTA
led to clearer diagnoses, better targeted interventions, and a 38% reduction in MI.

emergency departments [8-10]. The
use of CTA in the ED led to 54%
reduction in time to diagnosis compared to nuclear stress test and 38%
lower cost compared with standard of
care [8] and is safer with zero events
noticed within 30 days in patients
with negative CCTA at initial evaluation [9]. The use of CTA in ED setting is also associated with significant
reduction in length of stay (8.6 hr vs.
28.8 hr) [10]. ACC/AHA guidelines
have given class II(a) recommendations for use of CTA in the emergency
department setting for evaluation of
acute low risk chest pain patients [11].

of coronary artery stenosis in individuals without
known coronary artery disease: results from the
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Conclusion

Hospital Ambulatory Medical Care Survey: 2006

CCTA has shown great promise for
evaluation of CAD in both stable and
unstable chest pain patients. It may
represent a suitable alternative either
as a primary or as a layering test to
evaluate for CAD. CCTA provides
information regarding coronary anatomy and has been proven to highly
accurate for detection of CAD.
However, up till now the technique
has not been shown to be able to provide the functional significance of the
lesion that stress tests are able to provide. The current advances in cardiac
CT has made it possible to evaluate the
functional significance of the lesion
through myocardial perfusion imaging [12] and fractional flow reserve
measurement using cardiac CTA
data [13,14]. Although very promising, these findings have not yet been
included in the guidelines for incorporation into clinical practice.
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Every year, more than 8 million
patients are evaluated in the ED
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Philips and MIT team up to
improve measurement of
intracranial pressure

Philips has announced that it has
teamed up with the Massachussetts
Institute of Technology (MIT) to
research the use of the combination
of Philips ultrasound technology and
MIT physiological modeling as a less
invasive way to measure intracranial
pressure (ICP), an essential tool in
managing patients with brain injuries. This approach could also allow
clinicians to use the measurement
method on less critical patients, who
might not normally be considered for
such monitoring. During the project,
Philips will work with leading experts
in the field of neurosurgery to test
a core estimation algorithm that has
been developed by the Integrative
Neuro-monitoring and Critical Care
Informatics Group in MIT’s Institute
for Medical Engineering and Science
(IMES). Today’s standard ICP measurement procedures require surgical penetration of the skull or lumbar
spine and insertion of a catheter into

the cerebrospinal fluid space or neural tissue and posing a high risk of
infection and damage to vital brain
structures. Due to the invasive nature
of the procedure, only a small number of patients who may require ICP
monitoring are typically tracked and
benefit from it – often those suffering
from the most severe head injuries.
This trial could create the opportunity to take ICP measurements into
an expanded group of patients who
would not routinely be monitored
because of the health risks involved
with measuring ICP.
“The current invasive method of
measuring ICP is used only in the
sickest patients, but knowledge of
OCTOBER 2015

ICP is potentially important in a
much broader population,” says
Thomas Heldt, the Hermann L.F.
von Helmholtz Career Development
Professor at MIT’s IMES, who is
principal investigator of the study.
“Our goal is to develop a noninvasive
method of measuring ICP that could
be used in treating a much wider range
of conditions. This project gives us an
exciting opportunity to test innovative
hardware and modeling techniques at
the bedside in real time.” Over the
next two years, Philips will work with
MIT to research a fully non-invasive
and calibration-free approach to estimating ICP and thereby enable better
diagnosis and triage in cases where
a patient has suffered a brain injury
(for example on the sports field, in the
ambulance, on the battlefield, and in
the emergency room). Using Philips
portable ultrasound technologies
and monitoring technologies, as well
as the MIT model-based estimation
approach, researchers hope to get the
value of ICP without penetrating the
skull. Further, researchers hope to
expand the use of the technology to
non-traditional patients, such as those
with unexplained headaches, mild and
moderate traumatic brain injury, or
even coma patients, who normally
would not have access to this type of
procedure, but who could potentially
benefit from it.
Philips recently announced the
opening of its new Philips Research
headquarters for North America in
Cambridge, Massachusetts, where it
will perform these types of research
projects in close collaboration with
local academic and healthcare partners. Focused on understanding how
medical technologies can be adapted
to tackle some of society’s most pressing issues, Philips hopes that this type
of research can lead to meaningful
innovations that can help reduce care
costs and improve patient results.
“Today it is very difficult to gauge
the level of head trauma someone has
sustained at the scene of an incident,
because there is no quick and effective way to gauge the pressure inside
D I
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the skull,” said Dr. Joseph Frassica,
Chief Science Officer of Philips
Research North America. “Through
this research, we hope to use the same
technology most people associate with
the first images of their child, in a way
that has the potential to help us to differentiate a concussion from a serious
traumatic brain injury and everything
in between”.
Philips Healthcare
Eindhoven, The Netherlands
www.healthcare.philips.com/

Barco awarded patent for
method to increase visibility
of details in medical images

Barco has been granted a patent for
its I-Luminate technology, a unique
Luminance Boost Method and System,
which was specifically developed to
improve detection of fine details in
breast images. The I-Luminate system
was first introduced to the market
with Barco’s Mammo Tomosynthesis
5MP display system. This technology
has now also been incorporated into
the Coronis 5MP mammography display and Barco’s latest flagship product, Coronis UnitiT, the only display
that allows for PACS as well as multimodality breast imaging (i.e. breast
tomosynthesis, digital mammography,
breast MRI and ultrasound) on a single screen.

The idea behind I-Luminate is as
simple as it is effective. By increasing the display brightness, the number
of Just Noticeable Differences, i.e. the
threshold at which a change on the
screen is perceived, increases, enabling
faster inspection and detection of
smaller objects. This also reduces
windowing and leveling time, which
has a huge impact on workflow efficiency and clinical productivity. It is
yet another demonstration of Barco’s
commitment to increase healthcare
27

International Cancer
Imaging Society
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Masterclass in Imaging of
Prostate Cancer, London
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Masterclass in Imaging of
Hepatobiliary Cancers, London
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April 2016

Masterclass in Imaging of
Pancreatic Tumours, London
May 2016
Register your interest at: icimagingsociety.org.uk
These one day teaching courses are limited to 40 participants, each with their
own imaging workstation and content delivered through lectures and hands-on
case based learning. The courses will highlight current imaging techniques and
focus on image interpretation, with a workbook of cases provided to enhance
the learning experience.

Save the dates for our future annual teaching courses:
ICIS 2016 - 3rd-5th October Technology and Innovation Centre, Glasgow, Scotland President: Dr. Beth McCarville
ICIS 2017 - 2nd-4th October Langenbeck Virchow Haus, Berlin, Germany President: Prof. Stefan Diederich
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productivity while maintaining high clinical standards,
in a time of declining reimbursement and an increasing
workload for healthcare professionals. I-Luminate maintains compliance to the DICOM GSDF norms and has no
impact on the lifetime of the display.
Barco
Kortrijk, Belgium
www.barco.com

Siemens opens Healthcare Imaging
Center in Shenzhen

Siemens’
new
Healthcare Imaging
Customer Center
in Shenzhen, China
has now opened its
doors to welcome
visitors from all over
the world. Occupying about 500 square meters, the facility
provides the opportunity for professionals to experience
state-of-the-art diagnostic imaging solutions first-hand, to
view mock-up demonstrations and clinical images presentations as well as workshops and meetings.
The new Customer Center allows visitors to learn more
about the innovative products in the fields of magnetic
resonance imaging and angiography X-ray. A 3 Tesla MRI
scanner MAGNETOM Spectra is installed in the center,
where live demonstrations can be carried out. Siemens’
top-of-the-line 1.5 Tesla MRI scanner MAGNETOM Aera
can be viewed as a model, where visitors can operate the
Tim Dockable Table by themselves. The latest Artis one
angiography X-ray system and various functionalities can
also be visited.
Overall, the Customer Center acts as a window into
Siemens Magnetic Resonance in China. Visitors can gain
deeper insights into healthcare imaging products manufactured in Shenzhen and delivered to more than 100 countries.
Operating with the motto “German Quality, Global production,” the location has become a vital location for Siemens
Healthcare. To date, the Customer Center has received
numerous groups of international and Chinese visitors, and
Siemens looks forward to welcoming more from around the
globe.
Siemens
Erlangen, Germany
www..siemens.com

Russia-Japan Cardiac Imaging Revised
Proposal submitted for Mindray to go private

Four months ago Mindray received a proposal from
several shareholders of the company, including the current
Chairman of the Board, the two co-CEOs and the Chief
Strategic Officer to acquire all of the outstanding shares
of the Company that they did not already own in a move
to “Go Private”.
Mindray is a leading developer, manufacturer and

OCTOBER 2015

D I

First Moscow State Medical University.

marketer of medical devices worldwide. The company’s
global headquarters are located in Shenzhen, China, has
its U.S. headquarters in Mahwah, New Jersey and has
multiple sales offices in major international markets.
From a main manufacturing and engineering base in
China, the company supplies through a worldwide distribution network a broad range of products across three
primary business segments, namely patient monitoring
and life support, in-vitro diagnostics, and medical imaging systems.
The price offered in the original proposal (namely
$ 30 per share) has now been revised downwards
to $27 per share. The reasons for the price revision
downwards was cited as “tougher than expected market conditions” facing the company and the Chinese
economy in general. In particular, the company now
anticipates its net revenues to grow by a low-singledigit percentage over 2014. In addition the recent
significant volatility in global financial markets negatively affected the ability of the prospective purchasers to raise the necessary debt. An independent committee has been set up in Mindray to evaluate the
proposals.
Mindray
Shenzhen, China
www.mindray.com

Training Center set up to assist cardiac
imaging in Russia

In cooperation with
the I.M. Sechenov First
Moscow State Medical
University and the A.L.
Myasnikov Institute of
Clinical Cardiology in
Moscow, Toshiba have
set up the RussiaJapan Cardiac Imaging Training Center which opened on
September 7. The establishment and implementation of
the new center project is one of the programs conducted
by the Japanese Ministry of Economy, Trade and Industry
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to promote and accelerate Medical Globalization under the
aegis of the Medical Excellence Japan (MEJ) organization
which promotes the globalization of Japan’s medical services in public and private partnership. Specifically, MEJ is
tackling to establish human networking between medical
professionals in Japan and partner countries and expand
Japanese-style medical services with medical devices and
promote education and training, medical and insurance
systems, etc. as a total package based on the medical issues
and needs of partner countries.
An imaging training program using cutting-edge
Japanese diagnostic imaging systems will be provided at
the training center to help further improve cardiac diagnostic imaging and treatment in Russia. The program
features continuous medical education (CME) of Russian
physicians. This will promote broad and continuous fostering of well-trained physicians with excellent skills in
diagnostic imaging.
In 2013, the life expectancy for Russian citizens was 63
years for men and 75 years for women, with cardiovascular
diseases such as ischemic heart disease and cerebrovascular disease accounting for 61.9% of deaths.
The new program for Russian physicians, using cuttingedge Japanese medical systems at the newly established
training center, will help to improve cardiovascular diagnosis and treatment techniques. Fostering of cardiovascular specialists should allow earlier diagnosis and treatment
to prevent the progress of disease, and as a result should
contribute to a reduction in the number of deaths caused
by cardiovascular diseases in Russia.
Toshiba Medical
Zoetemeer, The Netherlands
www.toshiba-medical.eu

GE launches portable ultrasound to help
address unmet healthcare needs in developing regions

GE Healthcare has introduced into certain countries in
Africa and Southeast Asia its new Vscan Access portable
ultrasound system, designed to help healthcare providers
in these countries to improve care. With a simple touchscreen interface, rugged design and software tools to support clinical decision-making, Vscan Access is designed
specifically for primary healthcare workers — such as
midwives, general practitioners, paramedics and clinical
officers — in low-resource settings to provide information
to the user during pregnancy assessments.
Improving maternal and newborn health remains one
of the most pressing priorities for the global community.
From the Millennium Development Goals (MDGs) to the
Sustainable Development Goals (SDGs), many countries
still need to reduce pregnancy-related mortality. In 2010,
GE made a commitment to the United Nations to develop
evidence-based solutions for maternal and child health by
2015. Vscan Access is the latest in a portfolio of accessible
ultrasound products to help meet that commitment.
“Based on five years of collaborative field research with
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stakeholders in more than 20 countries, GE Healthcare
understands the challenges Ministries of Health face in
developing nations, including: physician shortages in
high-mortality and low-resource areas, pregnant women
not seeking antenatal care (ANC), and lack of access
to appropriate diagnostic devices in the primary care
setting,” said Anders Wold, President and CEO of GE
Healthcare’s Ultrasound business. “Studies have shown
ultrasound can help enable task-shifting to midwives
for basic obstetric scanning, mobilize mothers to seek
more ANC visits and improve pregnancy management
through early detection and referral of pregnancy complications.” In recent years, GE Healthcare has collaborated with governments, academic researchers and nongovernmental organizations (NGOs) on several research
studies to assess the maternal health impact of ultrasound
use in primary care facilities. For example, in a study
led by the Ifakara Health Institute in Tanzania, 14 primary health workers including midwives, nurses and
medical attendants were trained for 10 days in the use
of a handheld ultrasound device, and performed basic
obstetric ultrasound scanning at rural dispensaries and
district hospitals. In an evaluation of their diagnoses, an
independent senior radiologist confirmed users accuracy
to be higher than 80%, demonstrating that task-shifting
obstetric ultrasound could be an effective way to expand
access to antenatal diagnostic imaging.
“At GE Healthcare, our commitment to collaboration
runs deep,” said Ajay Parkhe, General Manager of Primary
Care Ultrasound for GE Healthcare. “We stand ready with
every Ministry of Health to support a local framework
for progress in maternal and newborn health. This is not
just a product, but a multi-faceted integrated program to
improve access to healthcare for patients in developing
regions.”
GE Healthcare
Chalfont st Giles, UK
www3.gehealthcare.com/
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Carestream focusses on new CBCT Research

Carestream has announced thta it is partnering with
top orthopaedic and sports medicine specialists to design
a new cone beam CT (CBCT) medical imaging system for
capturing images of patient extremities including knees,
legs, feet, arms and hands. Ongoing clinical studies focus
on the advantages of CBCT technology in the diagnosis
and treatment of knee injuries. These studies will help
guide Carestream’s development of new CBCT systems
that can: offer excellent visualization of bone and soft tissue; capture weight-bearing images of knees, legs and feet;
use less radiation than traditional CT; are compact and
affordable; and could be used in a wide range of facilities.
Carestream
Rochester, NY. USA
wwww.carestream.com

Agfa’s DR systems voted top in
satisfaction survey

Agfa
HealthCare
announced that it has
been ranked first in
three categories of the
US survey company, MD
Buyline’s recent “User
Satisfaction Trending”
Survey for Radiographic
Unit,
Digital
and
Conventional. Taking the
top spot in “System Reliability,” “Service Response Time,”
and “Service Repair Quality,” Agfa ‘s DR systems were
rated higher than the competition in these areas according
to survey findings.
MD Buyline’s industry experts survey hundreds of end
users to gain customer experiences in order to develop
quarterly “User Satisfaction Trending” reports. Based on
user feedback, MD Buyline rates suppliers on a scale from
1 to 10 in six categories, with Agfa leading in half of the
categories for its DR products. According to the report,
Agfa users “appreciate that they are able to continue utilizing MUSICA image processing as they’ve transitioned
from Agfa’s CR systems to DR.” In addition, according to
OCTOBER 2015
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interview feedback, “Agfa’s DR system owners applauded
the ease of transition from CR to DR with the continuity
of the MUSICA workstation and user interface.” Agfa has
a full portfolio of DR systems, from telescoping mobile
DR systems to high throughput C-arms, floor mounted
and fully automated overhead DR systems to DR Retrofit
solutions. Agfa provides innovative, user friendly and configurable DR systems to meet the imaging requirements of
large and small facilities.
All of Agfa’s DR solutions are powered by industryleading MUSICA image processing; the high image quality
provided by MUSICA image processing, when used with
Cesium Iodide detector technology, has become the gold
standard in DR Imaging and also provides up to 60% dose
reduction potential for patients using Agfa DR systems.
Agfa Healthcare,
Mortsel Belgium
www.agfahealthcare.com

MESA acquires Sigil in France

MESA has announced
the acquisition of French
diagnostic
imaging
service provider Sigil.
According to MESA, the
acquisition will complement the company’s
recent business expansion
into France; the acquisition of Sigil will accelerate the development and
adoption of more efficient asset management
and medical equipment maintenance service solutions for
public and private sector hospitals and imaging centers.
Already present in 12 European countries, MESA’s expansion into France will enable the first local market offerings
of integrated, vendor-neutral managed equipment and
maintenance service solutions for all radiology and biomedical device modalities.
Sigil is a quality certified company providing maintenance service for high-technology radiology equipment.
The company also offers service and installation of X-ray
tubes in public hospitals, including capacity to refubish and
restore medical parts with CE marking, quality assurance
consulting and the sale of refurbished systems and conventional X-ray tubes. Sigil’s combination of service offerings
and their equipment-related solutions will be enhanced
with the integration of MESA’s services portfolio as well
as its pan-European supply chain and service support
infrastructure. Building on the last 20 years of experience
providing local, expert multi-vendor and multi-modality
services in France, Sigil’s service delivery platform will
also be expanded by MESA to provide additional Managed
Equipment Service solutions to better meet the increasing demands within the French market for more efficient
capital expenditures and reduced maintenance operating
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expenses over the equipment lifecycle.
Founded in 2009 and headquartered in Lugano,
Switzerland, MESA is a leading pan-European independent multi-vendor services provider for clinical and diagnostic imaging services, capital spare parts, equipment and
managed equipment solutions.
MESA
Lugano, Switzerland
www.mesa-medical.com

Hologic continues to lead U.S. Breast Tomo
market, according to survey

Mid September, Hologic announced that U.S. mammography providers gave Hologic’s Genius 3D Mammography
exams top scores in a new study by KLAS Research entitled
“Women’s Imaging 2015. Are New Technologies Delivering
Promised Benefits?”
In the study, mammography providers scored Hologic
highest in all 11 performance measures evaluated by
KLAS. For example: 95% of users said they would buy
from Hologic again; whereas 67% of users said Hologic
was their best mammography vendor.
The researchers noted that Hologic 3D Mammography
stands out for technology innovation and high image quality, and that its C-View software is strengthening satisfaction and encouraging adoption.
“For many years, Hologic’s mammography systems have
been the systems of choice in most countries of the world,”
said Pete Valenti, Hologic’s Division President, Breast and
Skeletal Health Solutions. “This new study shows that
Hologic continues to lead the U.S. breast cancer screening
market, and that customers are pleased with our Genius3D
Mammography exams.”
The KLAS study found significant movement in the mammography space thanks to the advent of breast tomosynthesis technology. For example, 65% of the providers surveyed
by KLAS planned to invest in breast tomosynthesis technology during the next two years, up from 57% in 2014. The
study notes that many respondents who said they did not
intend to purchase had already upgraded to tomosynthesis.
Clinical studies have shown that a Hologic Genius
3D Mammography exam using the Company’s low-dose
32
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software is superior to 2D exams alone for all breast types,
improving diagnostic accuracy while also reducing recalls.
With C-View software, facilities can offer a better exam at
an equivalent dose to 2D alone.
Hologic
Bedford, MA, USA
www.hologic.com

First installation in Germany of Esaote cardiac
software

The Suitestensa software system is the leading system
in Italy, the manufacturer Esaote’s home country, but is
completely new in Germany. Now the Diako MVZ hospital
which provides cardiology, angiology and electrophysiology treatment in Augsburg Germany has installed the
Suitestensa package.
“ The Suitestenza is indeed an established system, but
for us it was a real innovation because, for the first time,
it gave us the possibility of consolidating data from what
had been three separate systems into a single system,”
explained Dr Norbert Seidel, the responsible cardiologist
at the Augsburg MVZ.
Since the installation and now that data have been
consolidated, workflows in the Augsburg centre have
become significantly more efficient. On the one hand, this
is because patient data need only be entered in one system,
saving time and reducing the risk of error. In addition,
all of the data belonging to a given patient and examination can be linked directly to each other. For example,

ultrasound images, cardiac catheterisation videos and cardiac catheter reports, including material consumption and
X-ray exposure, can all be accessed at the press of a button.
“This also tremendously simplifies report creation because
a lot of information is transferred in standardised form
from the system during the examination. One particularly
helpful feature is the ability to create screenshots from
cardiac catheterisation videos, which can then be simply
copied to the report using drag and drop. The images can
be inserted directly into the text at any postprocessing
level – which is a real boon!” enthuses the cardiologist.
The integration of DICOM-compliant devices is seamless,
which was one of the reasons to opt for Esaote.
Esaote.
Genoa, Italy
www.esaote.com
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Ultrasound

Elastography in the detection
of lesions in thyroid and breast
The audience at the Samsung-sponsored sympsium on elastography at
last year’s RSNA meeting were treated to an expert presentation from Dr V
Cantisani of the underlying theory of strain elastography as well as examples
of the practical applications in thyroid and breast using Samsung’s elastography system Elastoscan. The article below summarizes the presentation.
Prof Dr. Cantisani began his talk by pointing out that elastography is currently considered a useful and additional tool to
US, originating date as far back as 1991 when Ophir’s group
from the University of Texas described an imaging technique
whereby “local axial tissue strains can be estimated from differential ultrasonic speckle displacement. These displacements are
generated by a unique quasi-static stress field, with the resultant
strain image being known as an elastogram”.
The challenge raised by this first observation then became
how best to exploit the potential of the technique. In practice,
this has been done over the years by carrying out many experimental studies with relatively large patient populations, followed
by the encapsulation of such experience in guidelines. In Europe,
guidelines have been drawn by a panel (of which he is a member) of specialists from the European Federation of Societies of
Ultrasound in Medicine and Biology (EFSUMB). These guidelines are available for free download on the EFSUMB web site
(www. efsumb.org/guidelines/guidelines-elastography.asp) and are
composed of two parts, one describing the basic principles and
technology and the second describing the clinical applications.
PRINCIPLE OF US STRAIN ELASTOGRAPHY.

Basically the technique involves the taking of two ultrasound images, one before and one after tissue compression;
this latter can be carried out either via the probe, or by using
internal vibration such as cardiac or carotid pulsation, The
tracking of the tissue displacement can then be presented in
the form of a multi-colored map, with different colors representing areas of tissues with different stiffness Hence the
name “strain elastography” where strain can be considered as
the deformation in a body which has been compressed by an
external source.
The underlying physics is defined by Hooke’s law which indeed
describes the strain as a function of the softness or hardness of
the tissue. In practice, as mentioned already, the representation
of the tissue is by color, e.g. green for soft and red for stiff tissue,
although this can vary depending on the specific equipment used.
In addition to the color representation, data can be expressed
semi-quantitatively using an index such as the elasticity contrast
index (ECI). To date more than 200 papers have been published
on elastography showing the importance of the technique.
The EFSUMB guidelines specify that elastography does not
replace ultrasound, instead it should be considered as an addi34
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tional tool, especially useful
for example for the follow-up
and monitoring of thyroid
lesions that have already been
biopsied by needle aspiration
whose results suggest they
are benign. There are however some limitations of the
technique, the most important of which is that strain
elastography is still a complex
procedure.
The Elastoscan system
from Samsung Medison
simplifies the process and
is a steady-state quasi-static
physiological excitation technique which uses carotid
pulsation to create internal
vibration to obtain strain
evaluation. [Figure 1].

Dr Vito Cantisani is at the
Department of Radiological,
Oncological and Pathological
Sciences, Sapienza University of
Rome, Italy.
Dr Cantisani serves on the expert
guidelines panel for elastohgraphy
of EFSUMB
Further details of the work summarized in this presentation can
be obtained by contacting the presenter
email: vito.cantisani@uniroma1.it..

EXPERIENCE AT LA SAPIENZA, ROME, ITALY

A Thyroid
By now we have accumulated a good experience with the
system, and have had time to evaluate how the system works in
practice, how we can efficiently get the best out of it and what is
the accuracy of the system. T
he results of our experience with the system for the examina-

FIGURE 1. The principle of the Elastoscan system from Samsung Medison is
shown above. No compression is necessary: the system uses carotid pulsation to
create internal vibration to obtain strain evaluation.
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tion of thyroid nodules have recently been published (Cantisani V,
et al. Diagnostic accuracy and interobserver agreement of Quasistatic
Ultrasound Elastography in the diagnosis of thyroid nodules. Ultraschall Med. 2015; 3600:162). In this study we investigated several
aspects: we tried to determine the optimal plane, either axial or longitudinal; the effect of having the Region of Interest (ROI) within the
nodule or outside; we also evaluated the overall diagnostic accuracy
and inter-observer variability.
The conclusions were clear and positive: the use of the Elastoscan technique resulted in an increase of 20% in ultrasound accuracy. As regards inter-observer variability there was some difference
between our observers, but these differences were lower than the
cut-off, so overall the variability was acceptable. A typical clinical
finding using the Elastoscan, in this case a papillary carcinoma, is
shown in Figure 2.
We have recently had the possibility to test a new ultrasound
system, the RS80A from Samsung which incoporates the most
up-to date elastography modules from Samsung and our recent
efforts have been directed to determining just how accurate the
new system could be.
The new system incorporates a tool, the S-Detect which was
developed primarily for the examination of breast lesions, but we
are also investigating its applicability in thyroid particularly because
of its usefulness in helping to delineate the boundary of a lesion.
The S-Detect can result in more effective diagnosis by reducing
unnecessary biopsies and saving time through simplified procedures.
The user simply touches a seed point on the touch screen and the
S-Detect automatically sets the lesion’s boundary, providing multiple images. In breast tissue the system can provide an automatic
BI-RADS evaluation which is the classification system based on different ultrasound features such as shape, margin, hyperechogenicity,
presence of micro-calcifications, presence of vascularization, etc.
An understanding of the basic principles of the Elastoscan system
is necessary to avoid potential limitations. For example, it should be
taken in mind that, since the compression is generated by pulsations
from the carotid artery, any differences in the carotid might affect
ECI results, depending on the age of the patient atherosclerosis and/
or hypertension.
B. Breast.
As mentioned above the Breast Imaging Reporting and Data
System (BI-RADS) system is useful for classification of breast lesions.
Analogous to the mammographic BI-RADS classification system the
Ultrasound version (US BI-RADS) is a system to facilitate standardization of image interpretation and reporting and to improve communication among radiologists, referring physicians, and surgeons.
As described in the EFSUMB guidelines (Part 2 Clinical Applications: Breast), elastography is now considered as a representing
a considerable quality advance in breast ultrasound. In particular
elastography is of especial interest in the borderline BI-RADS classes,
e.g. BI-RADS 3 or 4, where it is not clear whether to biopsy or not. If,
on elastography the lesion appears stiff, the patient should be referred
for biopsy. Using E-Breast, users can obtain automatically calculated
strain ratio between a target area and reference area by selecting only
one region-of-interest (ROI) on a breast ElastoScan image. Simple
ROI selection and automatic calculation make breast diagnosis more
efficient and intuitive. Although E-Breast is automatic, it has to be
OCTOBER 2015
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FIGURE 2. Thyroid. Papillary carcinoma. A hyperechoic lesion with some calcification
inside it. On elastography it could be seen that there were many stiff areas in the lesion,
suggestive of malignancy. In the end this was confirmed to be a papillary carcinoma.

configured for optimal performance with the patient. Figure 3 is an
example of the application of Elastoscan in the breast, showing a
hyper-echoic lesion that was classified as BI-RADS 3 or 4a. Using the
Elastoscan it could be seen that the lesion is almost completely blue,
i.e. soft, and so probably benign. Eventually MRI confirmed that it
was indeed a corpuscolated cystic lesion.
CONCLUSION.

The EFSUMB guidelines now acknowledge that US elastography
techniques, including E-Breast can be considered as an additional
tool for differentiating breast nodules. Useful to upgrade but not
down grade.
S-Detect is a useful tool to aid BI-RADS evaluation but should be
interpreted by an expert operator; it does not substitute for radiological evaluation.
Further evaluation in multicenter prospective trials is warranted
for its role in the work-up of these patients.

FIGURE 3. Breast. Elastography is particularly useful in border-line BI-RADS classified lesions. The lesions above was classified as BIRADS 3 or 4a by two different US
experts. Using the Elastoscan it could be seen that th lesion is almost completely
soft and so probably benign. This was confirmed on MRI.
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Oncology
By Dr KB Hosie & Dr EM Armstrong

Do We Need to Update the Way
We Run Cancer Multidisciplinary
Meetings?
The use of Multidisciplinary Team Meetings (MDTs) for the management of
oncology cases is widespread, despite there being a paucity of quality evidence
of their cost-effectiveness. This article summarizes the results of a study carried out in a UK hospital to evaluate both the clinical impact and cost-effectiveness of colorectal MDTs, and discusses the implications of the findings.
In the early 1990s the EUROCARE study demonstrated
poorer survival in the UK than in other European countries for most types of cancer [1,2].
Following this publication, it was proposed that in the UK
all patients with cancer should be seen by a surgeon who
specializes in their type of cancer and who collaborates
with colleagues in multidisciplinary teams (MDTs) that
include diagnostic specialists and cancer nurse specialists [3]. Eighteen years ago fewer than 20% of patients
with cancer in England were managed by such specialist teams [4]. Currently the guidance from the UK
National Institute for Clinical Excellence (NICE) and
peer review recommendations are that all colorectal
cancer patients should be discussed at MDTs and that
the implementation of this guideline should be audited
(NICE 2004).
Evidence

MDT meetings have been implemented in cancer care
systems across most of Europe, the United States and Australia. This development and widespread implementation
of MDTs is not underpinned by high quality evidence. Two
systematic reviews [5,6] have concluded that there is a
paucity of quality evidence on the clinical impact and cost
effectiveness. In addition recent reports suggest that the
UK still has poorer cancer survival than most European
countries.
Due to the overwhelming MDT workload we undertook a
study to evaluate the clinical impact and cost effectiveness

of a colorectal multidisciplinary team meeting in a large
UK hospital [7]
A management plan for colorectal cancer patients was
recorded by the supervising surgical consultant prior to
the MDT using the available clinical information and the
reports from histopathology and radiology. The recorded
outcomes were then compared with the outcomes documented in the subsequent MDT meeting.
The cost of the MDT was calculated by the hospital
finance department based on the salaries of individuals
involved plus relevant overheads. A range of opportunity
costs were considered, the most significant of which was
the expenditure required to re -provide direct clinical
care displaced by the MDT.
There was 94% concurrence between the management
plan documented by each consultant prior to the MDT
meeting and the recorded outcomes.
Cases of non concurrence were characterized by their
complexity, lack of clarity in the evidence for best practice
(e.g. management of resected malignant polyp in elderly),
or new information becoming available.
The annual cost of running the Colorectal MDT was
conservatively estimated at £162,734 + per annum with
opportunity costs of at least twice that.
A similar study from the Netherlands looking at 788
urological cancers [8] showed 91% concurrence between
the urologist and the MDT. They suggested that nonconcurrence was more likely when the guidelines were
less consistent.
Discussion

The accepted belief that improvements in patient diagnosis and management processes are specifically due
to the introduction of MDTs is difficult to substantiate. The perceived advantages of MDT and current
position are described by Maskel [9]. Management of
colorectal cancer and available diagnostic and treatment
options have evolved over time. Changes in organizational structures including increased specialization of

The author
Dr KB Hosie & Dr EM Armstrong
Derriford Hospital
Plymouth Hositals NHS Trust - RK9
Plymouth,
England, UK.
email: ken.hosie@gmail.com

36

D I

E U R O P E

OCTOBER 2015

To be efficient MDT meetings should have available for each patient all clinical
information including endoscopy results, all imaging and all histology information.
Due to the MDT workload expanding more rapidly than the rate at which resources
can be allocated (the number of radiologists is growing by 5% per annum whilst
the volume of CT and MRI increases by over 10% per annum) this is not always
possible. Stock Photo.

clinicians, centralisation of process, streamlining of clinical
pathways and the introduction of evidence-based guidelines
and protocols of care make the interpretation of a causal link
between the introduction of MDT meetings and improved
clinical outcomes tenuous.
The emphasis of MDT meetings is on collaborative decisionmaking where the core team members of relevant specialties
participate and share their knowledge and make collective
evidence-based recommendations for patient management.
The published empirical evidence to support the universal
use of cancer MDT meetings is weak and limited and it is
therefore difficult to conclude that all cancer cases benefit
from discussion in an MDT meeting.
The value of the MDT in changing clinical practice in the UK
has certainly been important and to some extent has been a
driver of organizational change. Publications suggest that MDT
decisions concur with specialist consultant opinion in > 90%
of cases and any changes tend to adopt a more conservative
approach due to patient related factors [10,11] or reflect more
complex cases.
In calculating the financial costs we deliberately underestimated the time involved and did not include all the on costs
that would be incurred. Despite this the costs are very significant and are of questionable justification when measured
against clinical impact.
There is also a utility cost to patients of delayed management decisions due to MDTs often being unable to
appropriately cope with the volume of patients allocated
to each meeting. For a comprehensive multidisciplinary
discussion for each patient all clinical information including endoscopy results, all imaging and all histology must be
reported and available to review. Due to the MDT workload
expanding more rapidly than the rate at which resources
can be allocated (the number of radiologists is growing by
5% per annum whilst the volume of CT and MRI increases
OCTOBER 2015
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by over 10% per annum) this is not always possible and
often patients need to be reviewed on repeated occasions.
The published clinical results cannot be generalized beyond
their specific MDTs. Further research needs to be undertaken
to assess the outcomes of MDT effectiveness. This should
include clinical audits to examine whether team decisions
influence better patient management and ultimately survival,
and patient audits to check whether the introduction of MDTs
have enabled patients to be involved in decision making by
sharing adequate information on options discussed by the
MDT. It could be argued that rather than continuing to enforce
the universal use of MDT discussion the process should be
reviewed using process improvement tools to improve quality
whilst reducing cost and innefficiency.
If the time spent in MDTs across all specialties was rationalised in a cost effective way the efficiency savings for the
UK NHS would be significant and the time spent discussing difficult or controversial cases would be more appropriate, hopefully improving clinical outcomes.
Conclusion

We feel that in light of the now established guidelines for
management of most cancers the MDT guidelines should be
reconsidered to allow more selected discussions of appropriate
cases and therefore better use of scarce resources
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Radiology workflow
By Dr A Kansagra

Diagnosis Interrupted:
disruptions of radiologists’ workflow
Cognitively intensive tasks, such as interpretation of medical imaging, are
easily derailed by unexpected disruptions. Emerging research suggests that,
unfortunately, disruptions are surprisingly common in the modern reading
room. In this article, we describe the scale of the problem facing radiologists
and discuss strategies to protect their most critical workflows.
Medical imaging has taken an increasingly important
role in patient diagnosis and management over the
last two decades. While this trend has been a boon to
patient care, it has come at the cost of considerably
increased quantity and complexity of work for the
radiologists who oversee and interpret medical imaging studies. As a result, radiologists find themselves
shouldering growing responsibility for non-interpretive tasks that, while important, are disruptive to the
basic workflow of image interpretation.
The problem with this new reality is simple: disruptions
create distractions, and distractions create room for
inefficiency and error. Medicine as a whole has begun
to slowly respond to this threat in non-radiological arenas, adapting operational philosophies from the airline
and manufacturing industries—crew resource management, lean production, and Six Sigma chief among
them—in order to reduce error and improve efficiency.
Unfortunately, solutions specifically tailored to radiology are lacking, despite a great need—interpretation of
medical images and other cognitively demanding tasks
are particularly susceptible to the harmful effects of
disruption. Not surprisingly, there is growing interest
in addressing these sources of disruption in pursuit of
safer and more effective radiological care.
Disruptions in Radiology

Just how bad has the problem become in radiology?
Two recent studies highlight the scale of the challenge
facing the specialty.

Indeed, a later study by Balint and colleagues at Indiana University attempted to examine the correlation
between phone call volume and interpretive errors
committed by on-call radiology residents in a pediatric reading room. Although their study only examined
total interpretive errors independent of the actual number of imaging examinations, the authors nevertheless
found some evidence that the likelihood of committing
an interpretive error was positively correlated with a
larger number of phone calls in the preceding hour [2].
These findings are alarming, particularly since phone
calls represent only one of many sources of workflow
disruption for the radiologist. Poorly designed systems
for protocoling studies, retrieving patient information,
and intra- and inter-departmental communication can
all unnecessarily increase the burden of non-interpretative tasks such as study prioritization and care
coordination.
Searching for a Cure
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In 2014, Yu and colleagues at the University of California, San Francisco reviewed the number of night,
evening, and weekend phone calls to an on-call reading
room staffed by a single radiology resident [1]. They
identified over 10,000 after-hours phone calls during a 90-day period. At peak activity, incoming calls
occurred at an average rate of once every four minutes,
which translated to two or three interruptions during
interpretation of a single cross-sectional study. One can
easily imagine that such frequent interruptions can easily lead to diagnostic errors.

D I

Workflow disruption is not a uniquely radiological
problem. Practitioners in other specialties have also
had to confront sources of disruption during critical
tasks, and many of the solutions they have devised
are remarkable for their simplicity and effectiveness.
Some notable examples include implementing “timeouts” before invasive procedures and “no interruption
zones” around medication dispensing stations; building centralized information displays to efficiently and
E U R O P E

39

Radiology workflow
Integrated imaging applications.
Interoperability of PACS, EMR, radiology information system (RIS), voice
dictation software, electronic protocoling applications, teaching files, and
image post-processing software can
dramatically reduce the barriers to
efficient workflow. For example, a radiologist opening a study in PACS can be
presented automatically and effortlessly
with the patient’s chart from the EMR
and appropriate dictation template
within the dictation software.

FIGURE 1. Possible broad strategies for reducing clinical task disruption.

automatically gather relevant clinical
data, and offloading communication
tasks to designated assistants.
Naturally, many of the solutions developed for other specialties cannot be
applied directly to the unique workflows of modern radiology practice.
However, they can be grouped into
more broadly defined strategies to
reduce clinical task disruption [3],
[Figure 1]:
These broader strategies can inspire
solutions tailored to radiology practice.
Answers for Radiology

What, then, can radiologists do to
reduce disruptions in the reading
room? Several specific solutions come
to mind.
Facilitated communication. When
radiologists identify time-sensitive or
unexpected findings, they are obligated to communicate this information in a timely fashion. In many
practices, this requirement amounts
to identifying the requesting provider,
searching for a phone number, and
ultimately calling to deliver findings
over the phone. For important but
non-emergent findings, such as lung
nodules, some practices have replaced
the practice of making phone calls
with electronic systems for automated
communication of results by e-mail,
facsimile, or designated assistants.
Some systems even allow for automated communication of emergent
findings by automatically paging the
requesting provider.
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Triage assistants. Several medical
schools have incorporated medical
students into the reading room as paid
triage assistants tasked with answering telephone calls, returning pages,
and protocoling studies with the help
of the on-call radiology resident. This
arrangement reduces disruptions to
the radiology resident and provides
educational and financial benefit to the
medical student. As an alternate strategy, some groups have specifically designated a “quality control” radiologist
that is excused from interpretive tasks
but fields phone calls, protocols and
triages imaging studies, and performs
real-time scan checks. This approach
preserves an undisrupted workflow for
radiologists actively engaged in image
interpretation, while also increasing
the availability of consultative services
and other value-based practices.
Computerized ordering and protocoling. Computerized ordering of
medical imaging can reduce the likelihood of inaccurate or missing information accompanying each request for
imaging, thereby reducing the need
for laborious exploration of patients’
charts prior to study protocoling or
interpretation. When computerized
ordering systems are combined with
decision support tools, there is a
reduced need for radiologists to interact directly with clinical providers
to alter unhelpful aspects of imaging
evaluation. Electronic systems which
can protocol imaging studies can also
aid workflow by aggregating patientrelated data such as serum creatinine,
allergies, and cardiac pacemakers from
the EMR and automatically enforcing
relevant safety checks.
D I
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Workload optimization. Prioritization of high-acuity cases can reduce
workflow inefficiencies by reducing
the number of incoming interruptive
communications from clinical providers in need of urgent results. In addition, diversified scheduling of nonurgent exams to reduce day-to-day
variations in anatomy-specific imaging
volume may permit more predictable
and therefore more easily managed
workload.
Conclusion

Disruptions of radiologist workflow
occur commonly and come from a
wide range of sources, including phone
calls, pages, in-person consultation,
coordination of care, and burdensome
software tools. Other hospital-based
specialties utilize different workflows
than radiology but have developed
solutions to mitigate workflow disruption; these approaches can inspire
improvements in radiology. Through
process redesign and improved IT
tools, radiologists can streamline
workflow to reduce the number of
disruptions and competing demands
during the cognitively intense task
of image interpretation, and thereby
facilitate the delivery of more efficient
and higher quality radiological care.
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Mammography

Diagnostic confidence with low
radiation dose
The Women’s Healthcare Imaging
Center, “Imagerie Médicale des
Sources” in Thonon-les-Bains in
France faced the challenge of needing to provide reliable, high quality
mammograms at a low radiation
dose. In addition, the equipment
used had to be both comfortable to
the patients and easy-to-use by the
operators.
Dr Joëlle Teyssandier explains how
they met these challenges.

Dr Joëlle Teyssandier is a radiologist at the Women’s Healthcare Imaging Center
“Imagerie Médicale des Sources” - in Thonon-Les-Bains, France. A member
of a high-level team that has made mammography one of its areas of excellence, Dr Teyssandier has been using Philips MicroDose Mammography SI for
more than a year now, and considers it as an exceptional system for the center.

The Beginning

The Women’s Heathcare Imaging Center in Thonon-lesBains, located on the southern (French) side of the lake of
Geneva is equipped to carry out all diagnostic radiology
and medical imaging: conventional and interventional
radiology, ultrasound, CT, MRI and mammography. The
center has 30 employees, including six radiologists, all
of whom share a constant concern for maintaining high
professional standards in terms of quality of services and
patient care.
In 2008, the center invested in the first generation of
Philips MicroDose Mammography systems which used
photon counting technology.
“The reasons for our choice were simple: the technology
already offered several advantages which quickly convinced
us,” explained Dr Teyssandier. “Firstly, we had 50-micron

The Women’s Healthcare Imaging Center, “Imagerie Médicale des Sources” is
located in Thonon-les-Bains, on the southern (French) side of the L:ake of
Geneva. In 2012, the center opened a new imaging site as part of the “Centre
Médical du Chablais”, a multi-disciplinary facility. However it was decided to
keep the mammography service in the center of the town, to give more convenient access and a personalized and warm welcome to the women attending
the center for mammographic examination.
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spatial resolution and the high-definition focus spot “diagnostic scan” means that geometric magnification was no
longer necessary. So we work directly on 5 megapixel
screens in full resolution (1:1).
In addition, the photon-counting technology in the
MicroDose mammography system eliminates electronic
noise and doesn’t generate any dead pixels that would
otherwise have to be extrapolated by post-processing. This
means that we can have total confidence in the image
— and this with a radiation dose that is from 18 to 50 %
lower than that on other digital mammography systems;
the average dose reduction is 40%*. [1,2,3,4]. This objective — obtaining excellent image quality while minimizing
the level of radiation — is fully consistent with the ALARA
(As Low As Reasonably Achievable) principle that is one of
radiology’s best practices and one which the center takes
scrupulous care to respect.
For six years, the team at Imagerie Médicale des Sources
have appreciated other advantages of the MicroDose mammography technology on a day-to-day basis and in routine
use. “For example, it only takes a few seconds after the
radiographer carries out a mammogram for the images
to arrive on the doctor’s diagnostic workstation,” says Dr
Teyssandier. “Thus, not only can the radiographer dedicate
more time to the patient herself, but in addition we have
been able to significantly increase patient flow in the center
as a whole”
This leads to easier management of tight schedules,
which is all the more important as the “Imagerie Médicale des Sources” center has seen a significant increase
in patient numbers since the arrival of the MicroDose
Mammography.
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breast tissue and we are less likely to have to carry out localized
compression. Moreover, in general, and for dense breasts in
particular, the quality of the mammogram obtained means we
are less frequently obliged to use additional ultrasound scans.”
Dr Teyssandier, who systematically records in her reports
the breast density obtained using the MicroDose Mammography SI, considers that these data could very well become an
indicator of the success or otherwise of certain therapeutic
approaches and an important factor in decision-making in
order to tailor patient care, as a function of their own personal condition and risk.

“... MicroDose SI: a huge step forward in
the measurement of breast density...”

Sensitivity and specificity: the advantages of a
high-definition image

Emilie, one of the radiographers carrying out the mammography examinations,
appreciates the MicroDose Mammography SI because its highly automated operation means that she doesn’t have to focus on the machine, but instead can focus
first and foremost on the patient. For example, if she needs to take additional, localized, images she can explain directly to the patient that she will receive only very
low doses of radiation, which of course is reassuring. Emilie says “when I started to
work as a radiographer with the various radiology equipment we have in the center,
mammography seemed to me to be the most complicated. Now with this equipment
I feel totally confident.

The Follow-Up

In keeping with the partnership established with Philips, in February 2014 the center replaced its MicroDose Mammography
with the next generation system: the Philips MicroDose Mammography SI “Spectral Imaging”.
“We had heard about Spectral Imaging at various congresses,”
recalls Dr Teyssandier. “This development in photon counting
scanning technology is in particular able to separate low and
high energies”.
The first application of this technology that is currently available is the measurement of breast density. By differentiating
adipose and fibroglandular tissue, the system can give an objective measurement of breast density, taking into account breast
volume. “This is a considerable advantage for us, in particular to
help determine if we should send the patient for a breast ultrasound scan, even if the breast appears normal.” Due to the difficulty in penetrating the mammary gland, studying dense breasts
by mammography is always complicated.“In this area, the image
quality offered by the Philips MicroDose Mammography SI, is
a key step forward,” Dr Teyssandier continued. “The technology contributes to excellent penetration of dense tissues, which
is a great help for monitoring patients treated by surgery and
radiotherapy. We are much less stressed when faced with dense
OCTOBER 2015
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The specialists at the Women’s Healthcare Imaging Center note
that with a very low radiation dose, the Philips MicroDose
Mammography SI provides high detection sensitivity and excellent diagnostic specificity. This is particularly useful for young
women. “We can detect small cancerous lesions” states Dr Teyssandier. “We have detected opacities measuring only 5 mm in
several patients, which have proved to be cancerous lesions.”
Dr Teyssandier adds that the high definition provided by the
Spectral Imaging photon counter provides an excellent picture
of architectural distortions, which are very subtle signs of breast
cancer. “In my opinion, these architectural distortions are the most
difficult thing to detect by sight,” she explains. “High definition
helps us to distinguish an area of distortion from superimposed
glandular tissue. I believe that in the near future other applications
of tissue differentiation will become possible with spectral analysis”
References
*The actual result of the average dose reduction will vary based on variations of
digital mammography systems.
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4. 
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The statements by Philips’ customers described herein are based on results that were
achieved in the customer’s unique setting. Since there is no ‘typical’ hospital and
many variables exist, there can be no guarantee that other customers will achieve
the same results.
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Breast Cancer
By Dr D Taylor & M Hobbs

CESM and CEMRI: a review
of diagnostic capacity and
patient preferences

In this article, we review briefly the literature to date regarding the relative merits of Contrast Enhanced Spectral Mammography (CESM) and
Contrast Enhanced Magnetic Resonance Imaging (CEMRI) for the local
staging of breast cancer.
We also present the key findings of our recent study in which we
evaluated the experiences of patients who underwent both CESM and
CEMRI.
We found that patients expressed a strong preference for CESM over
CEMRI.

W

hen compared with MRI, CESM is simple,
relatively inexpensive, fast to perform,
easy to interpret and has few contraindications. CESM and CEMRI share many clinical
indications and if CESM is confirmed to be diagnostically non-inferior, it could replace CEMRI in some
circumstances.

Contrast Enhanced MRI

CEMRI is the current gold standard breast imaging
technique because it offers a radiation-free, three
dimensional, highly sensitive method of assessing the
presence of breast cancer.
However, it has many drawbacks, including high cost,
low accessibility, relatively long scan and interpretation times and many contraindications. Even more
importantly, many patients are simply unable to tolerate CEMRI. These factors have led to development
of several alternative techniques, including CESM.

blood flow and neovascularity by virtue of the visible accumulation of contrast material. The patient
is given an injection of iodinated contrast material
followed by the standard four mammographic views
taken in quick succession. A low and high energy
X-ray exposure is taken for each view, one just above
and the other just below the k-edge of iodine, to
take advantage of the differential X-ray absorption
by iodine.
These paired images undergo logarithmic subtraction to remove non-enhancing background “noise”,
giving images of iodine uptake in the breasts. The
study can be performed in the clinic on the day the
patient presents and takes 10 minutes to perform.
Interpretation is fast and does not require special
training. Two companies now have FDA approval for
this equipment, sold as an add-on to current mam-

“ ...Our research is the first to
compare CESM against CEMRI in
terms of patient preference ...”

Contrast-enhanced Spectral Mammography

Like CEMRI, CESM is able to show areas of abnormal
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Dr Donna B Taylor

1,2

and Max M Hobbs

1

mography machines at relatively low cost compared
with the costs of installing an MRI machine.
CESM has superior diagnostic accuracy to standard
full field mammography with or without ultrasound
in the detection of breast cancer, particularly in
women with dense breasts [1, 2]. It is feasible to
include CESM in a busy clinic as part of the diagnostic work-up of patients recalled with an abnormal
screening mammogram, where its high negative predictive value may make supplementary ultrasound
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Breast Cancer

FIGURE 1. Comparison of CESM and CEMRI .
Example, in a patient with bilateral breast cancer, of a CESM study (Figure 1 above) with the corresponding MRI
examination (Figure 2 next page)
Figure 1 above, CESM examination:
Cranio-caudal views: (a) low energy and (b) recombined (iodine uptake) images. Mediolateral oblique views (c)
low energy and (d) recombined images
Pleomorphic microcalcifications are seen in the left breast on the low energy images (which are equivalent to a
normal mammogram). There is a focal asymmetric density in the right breast (arrows).
On the recombined (iodine uptake) images, strong enhancement is present in the irregular right sided mass lesion.
Segmental branching non mass enhancement noted at the site of the calcifications in the left breast.

unnecessary, other than to target suspicious lesions for core biopsy [3].
The diagnostic performance of CESM
in comparison with CEMRI for local
staging of breast cancer has also been
evaluated. Research has shown that
CESM is either non-inferior or significantly stronger at detecting malignant index cancers [4-7]. Two studies
have found that CEMRI has higher
sensitivity in the detection of additional malignant lesions; however it
also generates more false positives
when compared with CESM [4 6].
From the patient’s perspective, this
could mean that CESM translates
into fewer unnecessary extra tests
and biopsies, an aspect of the patient
experience not evaluated in our study.

46

“ ... In terms of overall
patients’ experience,
our research found that
our patients preferred
CESM to CEMRI...”

undergo the scan or having to abort
it altogether [8]. MRI of the breast
has been shown to be relatively well
tolerated compared with that of other
body regions. However compared
with conventional mammography, it
has been shown to induce a significantly higher level of distress [9.].
Our research is the first to compare
CESM against CEMRI in terms of
patient preference [10]. Prior to this,
the literature had centred exclusively
on the diagnostic capacity of these
two modalities.
In our study [10], 49 participants
in the CESM V trial (protocol available at the ANZCTR website [11])
with biopsy-proven breast cancer
underwent both CESM and CEMRI
as staging investigations after which
they completed a five-point Likert questionnaire. This contained
7 questions about their preference
towards the overall experience, as
well as individual aspects of either
imaging modality.
In terms of overall patients’ experience, our research found that our
patients preferred CESM to CEMRI
(n=49, p<0.001). Participants were
given the opportunity to explain
this preference by free-text: they
cited faster procedure time, greater
comfort and lower noise level as
the commonest reasons for preferring CESM.
When investigating the individual
parameters of the patient experience,
our findings indicated a lower level of
anxiety associated with CESM compared with CEMRI (n=36, P=0.009).
For the other aspects of patient
experience, which were namely
comfort during breast compression and the sensation of IV contrast injection, participants preferred
CEMRI at a significantly higher
rate (n=49, p=0.001; n=49, p=0.003,
respectively).

Patients’ Preferences

Study :Limitations

Despite its strong diagnostic performance, MRI induces a high rate
of anxiety-related reactions, including claustrophobia, with 1-15% of
patients either requiring sedation to

Our research carried a number
of limitations, most importantly
that of the small sample size. A
larger study is needed to confirm
our findings.
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FIGURE 5. Same patient, MRI examination.

Axial pre-contrast T1 weighted images (a) right (b) left breast show the heterogeneously enhancing
mass with spiculated margins on the right and segmental clumped non-mass enhancement on the
left.
Pathology showed invasive ductal carcinoma (right) and high grade ductal carcinoma in situ (left).

It was brought to light late in the
trial that anxiolytic medication
prior to CESM or CEMRI could
influence the participants’ perception of either technique, which
could bias results if taken prior to
one and not the other.
Therefore, these data are now being
collected for the remainder of the trial.
Finally, the lack of use of a validated
questionnaire, such as State Trait
Anxiety Inventory (STAI), limits the
extrapolation of our study results to
those of others.
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T EC H N O LOGY update
Workhorse CT with fast iterative reconstruction
and low dose

Toshiba ‘s newly launched
Aquilion Lightning is
a
16-row helical CT with the
world’s smallest detector element size of 0.5mm for routine
isotropic imaging. The new
system incorporates Toshiba’s
fourth generation fast iterative
reconstruction system (AIDR
3D Enhanced) and the company’s new Purevision detector to minimize the radiation exposure dose for all patient
examinations. The combination of the enhanced iterative
reconstruction system and a HeliCool tube means that tube
cooling time is virtually eliminated so that significantly more
examinations can be performed in a given time.
The new scanner is equipped with high end advanced
clinical applications including Single-Energy Metal Artifact
Reduction (SEMAR) which eliminates metal artifacts,
improving visualization of implants, supporting bone and
adjacent soft tissue. The SURESubtraction technology with
pixel perfect registration provides unsurpassed visualization
of vessels and contrast-enhanced tissue structures. The variable helical pitch allows seamless change of scan speed during
one continuous acquisition. The system is ergonomically
designed for fast patient throughput and increased patient
comfort. In practice, examinations are easily carried out and
the large gantry opening of 78 cm ensures that even the largest patients can be easily positioned and will remain at ease
during scanning. In addition, the couch-top can be lowered
to a minimum height of 312 mm from the floor, facilitating
transfer of the patient from a wheel-chair or gurney.
Toshiba
ZOETERMEER, The Netherlands,
www.toshiba-medical.eu

Touch Screen Ultrasound System

The new Mindray TE7 touch screen
ultrasound system is Mindray’s most revolutionary touch screen Doppler system.
“Mindray maintains its rapid pace
of innovation with delivery of the TE7
high-performance ultrasound system,
providing the optimal bedside patient
assessment,” said Ms. Sarah Li, General
Manager of the Medical Imaging System
Business Unit. “Intensive development
efforts have resulted in the TE7, which
offers simplicity, efficiency, and intuitive operation with touch
gesture. And with targeted application presets combined with
clarity of imaging, the TE7 is the perfect choice for a confident
diagnosis in diverse point-of-care scenarios.”
Mindray,
Shenzhen, China
www.mindray.com

Enhanced clarity monitor
The latest addition to the
MODALIXX line of monitors from Ampronix, the
G202MDL, is designed for
enhanced clarity and brightness in LED-lit images. The
monitor offers user-friendly
on-screen displays (OSD),
low power consumption,
and a wide viewing angle. It
is considered ideal for cath lab, MRI, CT, CR, PET scanners,
RF rooms, C-arm, and portable X-ray applications.
Ampronix
Irvine, CA, USA
www.ampronix.com

Book review
Grainger & Allison’s Diagnostic Radiology: Neuroimaging, 6th ed
By Jager & Gillard, Pub by Elsevier, 2015, 272 pp EUR 41.99
This book provides a succinct up-to-date overview of current imaging techniques and their clinical applications in daily practice. The authors hope that
with this concise format the user will quickly grasp the fundamentals they
need to know. Throughout these chapters, the relative merits of different imaging investigations are described, variations are discussed and recent imaging
advances are detailed.
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TECHNOLOGY update
Top-of-the-line, fully automated digital
X-ray room

Versatile ultrasound system with
increased usability

Samsung Medison, has just released the hand-carried portable ultrasound system, the HM70A with Plus,
which is an upgraded version of the original HM70A
system from the company. With additional transducers
and enhanced imaging, the new system addresses the
need for efficient diagnosis in various medical environments including general imaging, OB/GYN, cardiovascular, Musculoskeletal and emergency imaging. “With the
HM70A with Plus, the globally acclaimed HM70A now
offers even higher usability and efficiency to healthcare
professionals, ensuring diagnostic confidence anywhere
it is used”, said Soo-in Cho, CEO of Samsung Medison.
The new addition to the range incorporates the S-Vue
Transducers (Curved Array and Volume), which provide
higher sensitivity and easier visualization for difficult
cases. Users will also benefit from the new hockey stick
transducer for MSK, allowing sophisticated diagnosis of
bones and tendon. The system is also complemented by
a TEE (Transesophageal Echocardiogram) transducer, as
well as cardiovascular features such as Strain and Stress
Echo. Strain provides a graphic segmental analysis displaying left ventricular motion and dyssynchrony at the
same time and Stress Echo offers customizable reports
to help analyze cardiac changes under stressful circumstances.
The HM70A with Plus also now features the
MultiVision, an imaging enhancer, which delivers higher
spatial and contrast resolution. The upgrade of the versatile system also provides an extended battery life up to
4.5 hours when used with the optional cart.
Samsung Medison
Seoul, Korea
www.samsungmedison.com
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The new DR 600 from Agfa is a ceiling mounted
high-throughput general radiography system offering
the latest in automation technology. Enabling high
productivity, with fully-automated tracking and collimators with DAP and LED lighting, the DR 600
includes an innovative tube head design with a touch
screen control panel featuring a preview image and an
integrated soft console on Agfa’s renowned MUSICA
viewing station. The new system includes solid,
German-manufactured components and a full range
of options. The many different configurations allow
the hospital to choose its appropriate starting point
— whether immediately implementing a full direct
radiography (DR) solution, or with a cassette-based
computed radiography (CR) solution that can then
evolve to a cassette-less DR when they are ready. There
is a solution for every budget: both powder phosphor plates and needle phosphor detectors are available for CR configurations, while either Gadolinium
OxySulphide (GOS) or Cesium Iodide (CsI) technology can be selected for the DR configurations. CsI
offers the potential for dose reduction in radiatiopn
dose of between 50 to 60% when compared to conventional CR barium fluoro bromide systems.

By combining DR abd CR systems, all general radiography examinations and more complex studies can
be captured with high accuracy and image quality such
as DR Full Leg/Full Spine (FLFS).
The DR 600 offers a broad range of options that
allow hospitals tailor their solutions to their needs.
These include a wall stand with tilting bucky, an integrated digital inclination display or a 10 inch interactive display in the tubehead, motorized tracking of the
tubehead and table or wall stand, automatic collimator,
automatic cassette size sensor in the rotating bucky
and a DAP (Dose Area Product) meter.
Complemented by Agfa HealthCare’s latest generation MUSICA image processing software, the DR 600
provides excellent image quality with high contrast
detail. The image processing, which has been specially
adapted and tuned to further enhance the excellent DR
image quality, is exam- and body-part independent,
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providing consistently high image quality and a very high
diagnostic IQ.
The DR 600 is also available with the next version of
MUSICA, which intelligently renders exceptional bone
and soft tissue detail simultaneously. The MUSICA workstation interface shares the same look and feel as Agfa
HealthCare’s CR solutions, and offers very fast previews,
low cycle times and excellent connectivity with radiology
information systems (RIS), picture archiving and communication systems (PACS) and hospital information systems
(HIS).
Agfa Healthcare
Mortsel, Belgium
www.agfahealthcare.com

Monitoring reduction in physicians’ exposure to
radiation

to help educate physicians and clinical staff, giving them
a broader perspective of what is happening in their particular specialty. The site also includes a dynamic blog
with perspectives from physicians, technologists and
nurses, administration and medical physics. “Radiation is
an important diagnostic and interventional tool for fluoroscopy guided minimally invasive procedures, but carries
with it implicit risks,” explains Magnus Kristoferson, managing director for RaySafe. “Physicians and their clinical
teams can no longer ignore these risks. This site gives
physicians and staff an opportunity to have a conversation
about what is really happening and enable staff safety and
protection to be as high priority and equally accepted as
patient safety and protection.” Armed with information,
physicians are better equipped to champion awareness and
the change that is needed in the industry to protect future
generations of physicians and technicians. Information
previously scattered among medical journals, news articles
and personal experiences can now be found in one place,
Unfors Raysafe
Billdal, Sweden
www.LowerMyDose.com

Visualizing intricate cardiac structures in 4D

For years, the radiology industry has focused on reducing, or eliminating patient exposure to radiation. Recently,
the industry has shifted attention to the cumulative effect
radiation exposure has over the course of a physician’s
career. To address this, Unfors RaySafe, a Fluke Biomedical
Company, has launched LowerMyDose.com to enable physicians and clinical staff to educate themselves on the risks
of radiation exposure and measures that can be taken to
protect themselves. This first-of-its kind community delivers the most current research about radiation exposure,
as well as stories and anecdotes from practicing clinical personnel. LowerMyDose.com promotes peer-to-peer
engagement through real-life experience sharing about the
concerns of excessive and unnecessary radiation exposure.
“Radiation safety awareness is key, not just for patients,
but for the physicians and clinical teams treating patients,”
explains Scott Pollak, interventional cardiologist at Florida
Hospital Orlando, USA. “Before I was diagnosed with cancer, I had some awareness of the possible risks of radiation
exposure, but my knowledge was limited. LowerMyDose.
com is an invaluable resource for physicians, technologists and nurses who are exposed to radiation on a daily
basis.” Radiation exposure in cardiac catheterisation labs,
interventional radiology suites and electrophysiology is
a significant but often overlooked risk for medical staff.
LowerMyDose.com provides analysis and valuable insights
OCTOBER 2015
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The new cSound software package developed by GE
Healthcare for its newest cardiovascular ultrasound systems aims to help physicians effectively diagnose conditions in patients while potentially reducing additional tests
often required in evaluating heart conditions. The Software
sees, with life-like clarity, the human heart’s chambers,
valves, vessels, and other structures. The technology can
collect and analyze a practically infinite amount of data
about the patient on-the-spot.
It has been estimated that the most widely ordered
cardiovascular test, transthoracic echocardiograms (TTE),
is inconclusive in 10-15 percent of the time, resulting in
additional testing at up to almost three times the original cost and an increased burden on the patient. This
is especially true for patients with lung disease, obese
patients, or those who are in critical condition. Traditional
hardware-based technology may often give rise to these
inconclusive exams because it can only support a limited set of information without needing lengthy hardware
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redesigns. Because the cSound system relies on software
and algorithms developed for different patient types and
procedures, it may produce more detailed images of the
heart and help support physicians in diagnosing patients.
This vividly accurate view of the heart in motion may help
physicians make confident diagnoses and help reduce the
additional cost for invasive follow up tests on a patient.
The secret behind the software is in its supercomputerinspired ability to collect a potentially infinite amount
of data from the patient and select pixel-by-pixel precise
information to use in generating the image, all inside
a machine that is portable, low cost and has no ionizing radiation. “Our engineers set out to address the challenge of inconclusive exams, to change the speed and
precision of heart care”, said Al Lojewski, General Manager,
Cardiovascular Ultrasound at GE Healthcare. “We believe
ultrasound has the potential to rapidly transform how
patients are cared for over the next decade, especially in
cardiovascular care. We envision a day when all cardiologists can see inside any heart, providing more directed care
for each patient”. Traditional hardware-based beamforming machines can only process each individual piece of
data separately, thus losing some in the process, which may
produce unclear images. The cSound system stores and
collects a practically infinite amount of channel data and
does so faster than traditional systems. Software beamforming, is the next generation of adaptive transmitters
and receivers, similar to those used in radar, seismology and WiFi communications, which then identifies the
best data down to the individual pixel and converts that
into meaningful, quantifiable and actionable images of the
heart for the cardiologist. Traditionally technology creates
this image segment by segment, filing in each segment
layer by layer and eventually forming an advanced image.
Software beamforming means the software analyzes all of
the data upfront and produces one, high-quality image at
once. HDlive is an app that, like a high-end, post-production video studio, uses advanced illumination, shadowing
and superimposed depth, to render a real-time amazingly
realistic visualization of the patient’s heart. HDlive can be
used to enhance 4D depth perception during image-guided
interventions or in the echo lab for transthoracic echocardiograms (TTE) and transesophageal Echocardiograms
(TEE).
GE Healthcare
Chalfont ST Giles, UK
www3.gehealthcare.com

hours. An additional tether cable connection to the detector can also recharge the battery without removing it from
the detector.
In case of disconnection of Wi-Fi network between the
detector and the image acquisition software, the detector
can save up to 100 images in its on-board memory.
Vieworks
Gyeonggi-do, KOREA
www.vieworks.com

Two-in-one radiology / fluoroscopy system

The popularity of fluoroscopy for diagnostic imaging
is surging – and with good reason. Fluoroscopy provides
excellent image quality and supports a wide range of exams.
Now this technology has been optimized specifically for
hospitals and imaging centers, with the Carestream DRXExcel System, which combines both fluoroscopy and general radiology capabilities in one compact unit. It also
delivers accelerated work flow, high-resolution images and
easy, convenient operation.

Portable Wireless Flat Panel Detector for DR

The VIVIX-S Portable, Wireless detector from Vieworks
is a 14” x 17” flat panel detector for general radiographic
applications. With its unique image processing system,
and a size the same as that of CR cassette or films, the
detector fits into existing bucky trays and makes it easy
to acquire and instantly transmit images to the DICOM
server through Wi-Fi network. The battery charger can
recharge up to three batteries at the same time within two
52
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The system has a conventional configuration, utilizing
film or CR cassettes or Carestream’s wireless DRX-Detector
for radiology and an image intensifier for the fluoroscopy
exam, or a dRF configuration, with a single flat-panel
digital detector for both RAD and fluoroscopy. The table
features a 200kg weight capacity to accommodate heavier
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patients, a +90/- 30 degree tilting to enable all exam types
and offers the lowest fixed-table minimal height of 79 cm.
in the industry making it accessible even for wheelchair
patients. The control system can be operated remotely or
at the patient’s side, while the motorized movement of tube
and column maximizes speed and convenience. The system is available with either an Image Intensifier with high
resolution CCD camera that maximizes image quality during fluoroscopy or a Flat Panel Detector that offers high
image quality fluoroscopy and general radiology images.
Carestream
Rochester, NY USA
www.carestream.com

Anatomically Intelligent Ultrasound

Philips have recently announced the European debut of
HeartModel, a new Anatomically Intelligent Ultrasound
(AIUS) tool that brings advanced quantification, automated
3D views and robust reproducibility to echocardiology.
Philips’ fastest 3D AIUS ultrasound measurement method
is available on its EPIQ 7 ultrasound system, the company’s
first ultrasound with Anatomic Intelligence capabilities. Using
HeartModel, clinicians can quickly, easily and confidently
assess disease states, determine treatment, and guide related
therapies. In a recent comparison at one hospital, clinicians
were able to acquire and analyze the data necessary to calculate the dimensions and volumes of the left atrium and
ventricle (LA and LV) between 3 and 6 times faster using 3D
measurements and HeartModel than with conventional 2D
measurements and conventional volume and dimensional
analysis. With a rich digital database of anatomical structural models and adaptive system technology, HeartModel
has access to advanced clinical information that automatically
adapts to variability in patient anatomy. This knowledge-based
identification and patient-specific adaptation provides proven
quantification of the left ventricle and atrium, and display of

routine apical views.
“Conventional echocardiograms can be very time consuming,” said Vitor Rocha, CEO, Ultrasound, Philips. “Health systems are constantly looking for solutions to provide the most
efficient and effective way to help clinicians make confident
diagnosis. By combining AIUS with the power of HeartModel,
we’re able to deliver technology that helps simplify a complicated exam and makes it more reproducible.” HeartModel
is part of a suite of new tools and technologies available
on Philips’ EPIQ 7 ultrasound system which is designed to
enhance automation and reproducibility to help address some
of the most critical strains on overburdened hospitals and
healthcare systems challenged to provide higher quality care
at a lower cost. EPIQ 7 is known for its high-image quality,
advanced automation and superb ergonomic design.
“Collecting heart measurements in 3D is difficult and time
consuming,” said Dr Jose Zamorano of the University Hospital
Ramón y Cajal in Madrid. “Philips’ HeartModel helps to make
collecting critical cardiac ultrasound measurements easier and
more reproducible, which will not only enable time savings, but
will hopefully extend the adoption of 3D echocardiography
exams to more clinicians.” Philips first introduced Anatomical
Intelligence with the launch of EPIQ in 2013, and is continuing
to leverage its expertise in this area to pioneer organ models.
HeartModel on the EPIQ 7 ultrasound system will be available
in most markets by the end of the year.
Philips
Eindhoven, The Netherlands
www.healthcare.philips.com

High Resolution Wireless Flat Panel Detector

Kubtec has announced the FDA approval of its new lightweight, durable and easy to use, 17” x 14” wireless flat panel
detector for medical imaging. The Digiview 395 incorporates

Kubtec’s high quality imaging capabilities and rapid image
acquisition and display with wireless freedom. Designed for
versatility and portability, the new detector can be used anywhere medical imaging is required and features wireless data
transmission, giving medical personnel immediate access to
critical information for faster interpretation and diagnosis.
OCTOBER 2015
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“Receiving FDA approval for the Digiview 395 high resolution
wireless DR detector, means radiology departments now have
access to a tool that will aid them in delivering high quality
critical care at the bedside, in the X-ray suite or ER—or even
in the field for mass casualty situations,” says Tom Dzuibec
of Kubtec. The Digiview 395 meets US FDA, Canadian and
international requirements and is available for commercial
sale worldwide.
Kubtec,
Milford, CT. USA
http://kubtec.com

High process efficiency in mobile X-ray

The Mobilett Mira Max digital mobile X-ray system from
Siemens helps to speed up examination workflow while
decreasing overall operating costs in the process. The system was developed for both versatile everyday use and for
demanding clinical situations, where rapid image availability
and high image quality are vital.
Mobile X-ray systems are being used in a range of applications – from broken legs to lung examinations, from
newborns to trauma patients. Advantages of mobile systems are that there is no need to transport the patient and
examinations can be performed even in quite small spaces.
The important factors here are intuitive operation and very
high image quality to provide diagnostic certainty, especially
when seconds count.
The new system comes with so-called MAX (Multiple
Advances in X-ray) functions that support users in their
everyday work (MAX assistance) and have a positive effect
on image quality (MAX detection).
The advantages of MAX assistance are clear when it
comes to ease and speed of operation: the system is equipped
with a special tube arm that offers nearly unrestricted vis-

ibility while being moved, and also provides particular positioning flexibility.
The integrated detector holder has been designed to enable
the operator to maneuver the system with convenient foot
space. For even higher image quality than previously available, Siemens provides two new detectors for the Mobilett
Mira Max, as part of the MAX detection function: the extracompact MAX mini detector measuring 24 cm x 30 cm, which,
for example, is ideally suited for examinations in an incubator
54
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or of smaller joints. The MAX wi-D detector (35 cm x 43 cm)
weighs only three kilograms and is automatically recharged on
the system during transportation. The detectors can be easily,
quickly and safely shared between the MAX portfolio of radiography, fluoroscopy and mobile X-ray systems.
Siemens
Erlangen Germany
www.healthcare.siemens.com

State-of-the-art MRI-compatible
monitoring system

The MAGLIFE Serenity monitor from Schiller provides
the highest ECG quality during MRI scanning – even under
strongest gradient influence. It monitors all vital parameters
during anaesthesia in an MRI environment and is equally
suitable for adults, children and neonates. SCHILLER is
one of the few leading suppliers of MRI compatible patient
monitoring systems worldwide. The technology reduces the
risk of burns as well as signal interference to a minimum
and permits a standardized monitoring operation just as in
a non-magnetic, conventional environment.

The MAGLIFE Serenity was specifically developed for use
during anesthesia in an MRI environment and allows special
monitoring during the examination of patients suffering from
reduced thermoregulation, severe vascular disorders, cardiac
arrhythmia, poor general condition or epilepsy. The ECG
option in particular guarantees a very high protection against
gradient artefacts, which makes the MAGLIFE Serenity the
ideal device for cardiovascular application. Up to three outputs for vital parameters are available, with both analogue
and digital outputs ensuring compatibility with all types and
brands of MRI systems.
The unit is compatible with 0.2 Tesla to 3.0 Tesla imagers of
all manufacturers. It has been developed for everyday use, but
also to meet the highest requirements in anesthesia, cardiology
and hemodynamics in an MRI environment. The optical measuring method permits an unrestricted and safe positioning of
the temperature sensor, even in high-field MRIs. Operation via
mains or battery gives mobility and flexibility. The system can
be used with several MRIs in a confined space and provides a
patient orientated data management and documentation.
Schiller
Baar, Switzerland
www.schiller.ch
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BIR ANNUAL CONGRESS 2015

Topics include:
• Radiation protection
• Clinical hybrid imaging in oncology
• Primers for the non-specialist
• Emergency radiology - advances in trauma imaging
• Essentials for the radiology trainee

www.bir.org.uk
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At your side at each step
Innovations in breast cancer care

To confront the most common invasive cancer for women, both physicians and women need
much more than public awareness or technology.
With Philips at your side, you can start with sensitive, no or low-dose solutions to support
first-time-right screening and diagnosis. Continue with quick and accurate treatment planning,
before choosing a follow-up process that matches the needs of both you and your patient.

For more information visit our website:
www.philips.com/breastcancersolutions

