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The world’s first ultra high
frequency (UHF) ultrasound
system designed for clinical
applications – the Vevo MD
– has been approved for
clinical use in Europe.
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PET imaging —a vital tool in Alzheimer’s
research, but still no cure in sight

I

t has been estimated that there are
more than 50 milion sufferers from
Alzheimer’s disease woldwide. An
ideal, simplistic scenario for a cure
goes something like this: a highly sensitive
imaging procedure such as amyloid PET
reveals evidence of the beginnings of amyloid deposition in the brains of subjects
who have not yet developed any symptoms of the cognitive decline that is the
hallmark of the dreaded Alzheimer’s disease. The detection of such early amyloid
deposits triggers the administration of an
appropriate medication which specifically
inhibits the further build-up of amyloid
plaque which preventing the development
of the symptoms of dementia. The patient
would thus remain effectively symptomfree and the patient’s family would be
spared the agonizing distress of seeing the
patient slip inexorably into the torment of
dementia. To cap it all, society in general
would avoid the crippling costs associated
with the care for dementia patients while
the pharmaceutical companies supplying the anti-amyloid drugs would have a
steady income that they could use to offset their huge research and development
expenditure.
Alas, such a rosy picture is increasingly looking like an unrealistic utopia. The recent announcement from Eli
Lilly that their experimental Alzheimer’s
drug, solanezumab, which targets amyloid build-up and which had previously
appeared to show promise in slowing cognitive deterioration, had resoundingly
failed in a large clinical trial, was naturally
a significant disappointment to patients
hoping for a treatment that would alleviate their symptoms. However, even more
fundamentally the failed trail has called
into question the validity of the whole
therapeutic approach, based as it is on the
assumption that amyloid build-up causes
the disease. The hard truth is that no drug
so far has been able to demonstrate that
removing or preventing the accumulation
of amyloid translates into a result that matters for patients: stalling or blocking some
of the symptoms of dementia.
While the latest results cast doubt on the
amyloid-alone theory of the pathogenesis
of the disease, research attention is focussing on other possible targets involved in
Alzheimer’s disease and again PET imaging
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is playing a central role. It has long been
known that the degenerative pathology of
Alzheimer’s disease involves the abnormal
accumulation of not only misfolded extracellular amyloid ß but also intracellular
neurofibrillary tangles of Tau proteins. PET
tracers that bind to tau have been introduced in the last couple of years and their
use has already generated promising data.
A team from Mass Gen Hospital (Sepulcre J
et al. In Vivo Tau, Amyloid, and Gray Matter
Profiles in the Aging Brain. J Neurosci. 2016
13;36: 7364) used a high-resolution graphbased approach to investigate associations
between the maps of Tau, amyloid-β, and
gray matter intensity and speculated that
both proteins might accumulate according
to their own patterns but then interact in
unknown ways to transition into symptomatic Alzheimer’s disease.
Other studies involving PET imaging
have focussed on the possibility that the
neuroinflammatory response observed
in Alzheimer’s might have a protective
role. A French group used PET imaging
to measure the presence of amyloid and
the translocator protein (TSPO) which is
present in the cell membranes of activated
phagocytes , microglia (Hamelin L et al
Early and protective microglial activation
in Alzheimer’s disease: a prospective study
using 18F-DPA-714 PET imaging. Brain.
2016; 139: 1252).There are however limitations on what scientists can deduce from
PET studies of TSPO since although the
protein’s presence indicates that something
unusual is happening with microglia, this
could range from a protective role of
attempting to clean up the wreckage of
amyloid in Alzheimer’s to a harmful role
of releasing toxins that contribute to neurodegeneration.
Besides tau and TSPO, other PET tracers are being developed for other proteins
implicated in Alzheimer’s disease, such as
monamine oxidase B a marker of activity
of certain immune cells.
The combination of results from such
studies makes some scientists, although
understandably cautious after the failure
of the Eli Lilly drug trial, nevertheless positive about the potential use of improved
PET imaging in studying and ultimately
conquering the disease.
Nobody ever said it was going to be easy. n
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Subnetworks show altered structural connectivity
(decreased fractional anisotropy or increased mean
diffusivity) in patients with Parkinson disease and mild
cognitive impairment relative to healthy control subjects
at P = .05. Image reproduced from
Galantucci S et al. Radiology. 2016 Dec
:160274

Structural Brain Connectome and Cognitive Impairment in Parkinson Disease
A recent study (Galantucci S et al. Radiology. 2016 Dec :160274) provides novel
information concerning the structural substrates of Mild Cognitive Impairment
(MCI) in patients with Parkinson’s (PD) and may help to differentiate between
patients with PD and MCI and patients with PD but without MCI ����������������������������12
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Ultrasound detects heart
dysfunction after successful
repair of aortic narrowing

Use of OCT, IVUS and angiography to
guide coronary stent implantation

New echocardiographic ultrasound methods can non-invasively evaluate deformation of the heart muscle in order to
identify abnormal function in children who were operated
for coarctation (narrowing) of the aorta. Surgical intervention
in infants is a worldwide and often vital procedure, but new
research from Umeå University in Sweden reveals that echocardiography post-surgery can and should be used to detect early
and asymptomatic heart dysfunction.
“Our research suggest that patients who have been operated for aortic coarctation should receive lifelong follow-up,” says
Dr H Jashari, of the Department of Public Health and Clinical
Medicine.
“It is well established that delayed intervention is associated with undesirable consequences on heart function. But our
findings show that even in the absence of symptoms, disturbed
heart function was still evident two years after being operated
within the first month of life, irrespective of infrequent postoperative hypertension.”
According to Dr H Jashari, the best method to assess the
impact of aortic coarctation on heart function post-surgery
is the non-invasive ultrasound method. Coarctation of the
aorta is a congenital heart disease, where the main artery
coming out of the heart is narrowed just after it branches for
the upper body. The narrowing results in high blood pressure in the upper body and low pressure in the lower body.
Severe cases presented in the neonatal period can lead to
heart failure, while mild narrowing may go unnoticed and is
often first diagnosed in childhood or even later. Usually by
then, the heart has already responded to the increased pressure with wall thickening. However, the recent data suggest
that aortic coarctation represents a much more complicated
stiffness of the vasculature rather than just a simple narrowing of the aorta.
http://tinyurl.com/aortic-coarctation-paper
JANUARY 2017
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Although percutaneous coronary intervention (PCI) is most
commonly guided by angiography alone, results from a new
study investigating adjunctive imaging modalities showed that
the use of a novel optical coherence tomography (OCT)-based
stent sizing strategy results in similar minimal stent area (MSA)
compared to intravascular ultrasound (IVUS)-guided PCI.
Imaging-guided PCI (with both OCT and IVUS) also resulted
in improved stent expansion and acute stent-based procedural
success compared to angiography-guided PCI.
Findings from the ILUMIEN III (OPTIMIZE PCI) trial were
published recently (Ali ZA et al. Optical coherence tomography
compared with intravascular ultrasound and with angiography
to guide coronary stent implantation (ILUMIEN III: OPTIMIZE
PCI): a randomised controlled trial.Lancet. 2016 Nov 26; 388:2618)
Compared to angiographic-guidance, IVUS-guidance has been
shown to reduce major adverse cardiovascular events (MACE)
after PCI, mainly by resulting in a larger post-procedure lumen.
Optical coherence tomography (OCT) provides higher resolution imaging than IVUS, although some studies have suggested it may lead to smaller luminal diameters after stent
implantation.
The ILUMIEN III (OPTIMIZE PCI) study was a multicenter,
prospective, randomized, controlled trial conducted at 29
sites in eight countries. Patients undergoing PCI were randomly assigned 1:1:1 to OCT-guidance, IVUS-guidance or
angiography-guided stent implantation. OCT-guided PCI
was performed using a specific protocol to determine stent
length, diameter and expansion according to reference segment external elastic lamina (EEL) measurements. All patients
underwent final OCT imaging (blinded in the IVUS and
angiography arms).
Between May 2015 and
April 2016, 450 patients
were randomized and
415 final OCT acquisitions were analyzed for
the primary endpoint
of post-PCI MSA,
measured by OCT at
an independent core
laboratory.
“The results of the
ILUMIEN III (OPTIMIZE PCI) study show
that using a specific reference segment EEL-based stent optimization strategy during OCT-guided PCI is safe and resulted in
similar MSA compared to IVUS-guided PCI with fewer untreated
major dissections and less major malapposition. OCT-guided
PCI also led to greater stent expansion and procedural success
compared to angiography-guided PCI,” said lead investigator Dr
Z A Ali who is at the Center for Interventional Vascular Therapy
at NewYork-Presbyterian Hospital/Columbia University Medical
Center. “These results are encouraging, but further study is still

E U R O P E
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needed to determine whether the advantages we have identified by utilizing OCTguidance will impact clinical outcome.” The
CRF Clinical Trials Center conducted the
site management, data management and
monitoring, biostatistics and data analysis,
and core lab analyses for the trial.
http://tinyurl.com/Ilumien-III-paper

Additional MRI brain
scan could provide
more certainty in
diagnosing fetal brain
abnormalities
An additional MRI scan during pregnancy could help to more accurately
detect fetal abnormalities and give more
certainty for parents whose 20-week
ultrasound scan showed a potential problem, according to new research by scientists at the University of Sheffield in
the UK (Griffiths P et al Use of MRI in
the diagnosis of fetal brain abnormalities in utero (MERIDIAN): a multicentre, prospective cohort study.Lancet. 2016
Dec 14. pii: S0140-6736(16)31723). The
study involved 570 women whose midpregnancy ultrasound scan revealed a
potential brain abnormality in the fetus.
Within two weeks of their first scan they
were given an extra scan using MRI,
which increased accuracy of the diagnosis, meaning almost all (93 per cent) were

correct. This extra information helped
doctors give a more accurate diagnosis
and advice to parents. In comparison, the
mid-pregnancy scan alone was correct
in two-thirds of cases (68 per cent). The
accuracy of the scans was confirmed by
scanning babies after birth or by autopsy
for miscarriages and terminations. The
mid-pregnancy scan is an ultrasound scan
6

given between 18 and 21 weeks of pregnancy to detect major physical abnormalities such as spina bifida, cleft lip, and heart
and brain abnormalities. If a problem is
found, women are referred for more tests
and in some cases are offered a termination or counselling. Brain abnormalities
occur in three in every 1000 pregnancies
and in some cases cause miscarriage or
stillbirth.
Prof. P Griffiths said: “This study is
the first of its kind and has shown that
adding an MRI scan when a problem is
detected provides additional information to support parents making decisions about their pregnancy. “Based on
our findings we propose that an MRI
scan should be given in any pregnancy
where the fetus may have a suspected
brain abnormality” In the study, doctors
analyzing the MRI and ultrasound scans
were asked to rate how confident they
were of their diagnosis. The study also
analyzed how the MRI result changed
the prognosis and advice given by doctors. For example, in one case the MRI
confirmed the ultrasound diagnosis
and identified an additional abnormality. This information allowed doctors
to give parents a more certain outlook,
halving (55 per cent) the number of
cases in the ‘unknown’ prognosis group
and increasing the number of pregnancies predicted to be ‘normal’ (135 per
cent), ‘favourable’ (18 per cent) or ‘poor’
(56 per cent).
Doctors agreed that the extra MRI scan
changed the outlook for the pregnancy in
at least a fifth of cases (20 per cent, 157 of
783). And as a result this changed how the
pregnancy was managed in one in three
cases (34 per cent, 269 of 783), with terminations offered in an extra 11 per cent of
cases (84 of 783) after the MRI and parents
seeking counselling in 15 per cent more
cases (115 of 783).
Professor Rod Scott of the University
of Vermont in the USA, commented
on the importance of the research:
“Accurate diagnosis of significant brain
abnormalities has important therapeutic
implications. Consequently, it is essential that tools used for prenatal diagnosis are rigorously evaluated… This trial
strongly supports the view that in utero
MR maging is an excellent technique,
and it should be incorporated into clinical practice as soon as possible.”
http://tinyurl.com/Griffiths-et-al-paper
D I
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Recruitment begins for
massive tomosynthesis
mammography breast
imaging trial

The Tomosynthesis Mammography
Imaging Screening Trial (TMIST), the first
large-scale breast cancer screening trial
in nearly 25 years, has been approved for
funding by the National Cancer Institute
(NCI). The ECOG-ACRIN Cancer
Research Group (ECOG-ACRIN), leading
the trial, is now recruiting medical facilities
as it prepares to open the trial in mid-2017.
TMIST will enroll 165,000 asymptomatic
women in the US and Canada, between the
ages of 45 and 74, to compare the incidence
of advanced cancers in those screened for
four years with digital breast tomosynthesis vs. standard digital mammography. The
study aims to provide a modern basis for
the continued use of mammography for
breast cancer screening.
The ECOG-ACRIN Cancer Research
Group is a membership-based scientific
organization that designs and conducts
cancer research involving adults who
have or are at risk of developing cancer.
ECOG-ACRIN comprises nearly 1100
member institutions in the United States
and around the world. Approximately
12,000 physicians, translational scientists,
and associated research professionals from
the member institutions are involved in
Group research, which is organized into
three scientific programs: Cancer Control
and Outcomes, Therapeutic Studies, and
Biomarker Sciences. ECOG-ACRIN is supported primarily through National Cancer
Institute research grant funding, but also
receives funding from private sector organizations through philanthropy and collaborations. It is headquartered in Philadelphia,
Pa. For more information, visit
http://www.ecog-acrin.org
JANUARY 2017
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New study results show MRI scan of prostate should be used as
triage test before biopsy
Men with high serum prostate speciﬁc antigen levels
usually undergo transrectal ultrasound-guided prostate
biopsy (TRUS-biopsy). Since TRUS-biopsy is blind to
the location of cancer in the prostate, many men without clinically important cancers undergo unnecessary
biopsy. In addition, with TRUS-biopsy, there is frequent
over-diagnosis of clinically unimportant disease, and
under-diagnosis of clinically important cancers TRUSbiopsy can also cause side-eﬀects including bleeding,
pain, and infection.

The UK-based PROMIS trial was set up with the primary objective to investigate whether multi-parametric
MRI (MP-MRI) used as a triage test might allow men to
avoid unnecessary TRUS-biopsy and improve diagnostic
accuracy . The trial was designed as a prospective, multicentre, paired-cohort, conﬁ rmatory study. Up until this
trial, MP-MRI had not been assessed using an appropriate reference standard. Previous studies have either used
TRUS-biopsy or radical prostatectomy specimens as the
reference standard. TRUS-biopsy is inaccurate and radical prostatectomy specimens are highly selected since
men must test positive for cancer on TRUS-biopsy and

choose to have surgery so these previous estimates of
diagnostic accuracy are potentially inaccurate. In the
PROMIS trial the diagnostic accuracy of TRUS-biopsy
and MP-MRI was assessed using transperineal template
prostate mapping biopsies (TPM-biopsies) as the reference standard. The study involved a total of 740 men
the majority of whom underwent 1·5 Tesla MP-MRI
followed by both TRUS-biopsy and template prostate
mapping biopsy (TPM-biopsy). The study is the first
that presented blinded data on the diagnostic accuracy
of both MP-MRI and TRUS-biopsy against an accurate
reference test in biopsy-naive men with a suspicion of
prostate cancer.
The results of the study have just been published (H
U Ahmed et al. Diagnostic accuracy of multi-parametric
MRI and TRUS biopsy in prostate cancer (PROMIS): a
paired validating conﬁ rmatory study; The Lancet Jan
2017 http://dx.doi.org/10.1016/S0140-6736(16)32401-1)
and show that MP-MRI has signiﬁcantly better sensitivity and negative predictive value for clinically important prostate cancer compared with TRUS-biopsy. Thus,
MP-MRI could be used as a triage test before ﬁrst biopsy
to allow one quarter of men at risk to avoid biopsy.
The lower speciﬁcity and positive predictive value of
MP-MRI means that a biopsy is still required with a
suspicious MP-MRI. Men with suspicious MP-MRI areas
can have biopsies guided by these ﬁndings.
Overall, this strategy could improve detection of clinically important prostate cancer and reduce the number
of men diagnosed with clinically unimportant disease.
The evidence from the trial and from previous studies
shows that MP-MRI should be used as a triage test before
prostate biopsy in men who present with an elevated
serum PSA.
http://tinyurl.com/Ahmed-et-al-paper

The Glowing Brain

A new visualization technology fuses anatomical and
functional MR imaging and is able to relate brain areas
and their function quickly and intuitively, according to
researchers from Fraunhofer MEVIS institute in Bremen,
Germany. The researchers demonstrate activated brain areas
in subjects while they are carrying out different tasks such
as listening to music or looking at a house.
Hollywood directors and computer game programmers regularly use this visualization technology called
‘physically based rendering’. The photorealistic animation
can even be produced with common PCs and modern
graphic cards.
The MEVIS Fraunhofer team now combines medical
image data from CT or MR images with clinically relevant
8
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installations. In the long term, the method can be used as
an augmented visualization tool in medicine, for example,
for diagnosis and operation planning. One example for
this ‘Meta-realistic Medical Moving Images’ approach is
an interactive image sequence visualizing the functionality of the human brain. “We want to use the strong visual
cognitive ability of the human to transfer complex interrelationships in an intuitive, correct, and fast way,” says
Bianka Hofmann, scientific communication specialist at
Fraunhofer MEVIS.
The researchers first produced high-resolution anatomical 3D images of the brain with an MR scanner. Subjects
then performed different tasks in the scanner, such as reading texts, reciting poems, listening to music, or viewing
images. A specific scanner mode captured the effect of
blood supply in the brain during the different tasks. Based
on these functional MR images, statistical algorithms determined how intensively the different brain areas participated
in specific tasks: The higher the intensity, the brighter the
particular image volume.
http://tinyurl.com/Mevis-Fraunhofer

International trial shows MRIguided focused ultrasound found
effective to treat essential tremor
Treatment with MRI-guided focused ultrasound significantly improves tremors and quality of life in patients
with essential tremor (ET), the most common movement
disorder, according to an international study published in
the New England Journal of Medicine. (Elias WJ et al A
Randomized Trial of Focused Ultrasound Thalamotomy for
Essential Tremor. N Engl J Med. 2016; 375: 730)
Researchers at the University of Maryland School of
Medicine (UM SOM), were among an international group
of investigators studying this new noninvasive treatment,
which was recently approved by the U.S. Food and Drug
Administration (FDA), based on this research.
An estimated 10 million people in the United States are
affected by essential tremor (similar numbers have been
described in Europe), Unlike Parkinson’s disease, essential tremor (ET) has been viewed as a relatively benign
disease caused by abnormalities in the brain. However,
its disabling aspects - sometimes severe involuntary and
rhythmic shaking in the hands and other extremities - can
impair an individual’s ability to perform the simplest tasks,
such as eating or holding a pen. Currently, ET affects an
estimated 3 percent of the population and has been treated
by medication, surgical procedures or deep brain stimulation (DBS).
The randomized, double-blinded study showed that 56
patients who received the treatment experienced a nearly 50
percent improvement in their tremors and motor function
after three months and retained a 40 percent improvement
after a year. In contrast, 20 patients who received a sham
treatment saw no improvement and were able to cross over
into the treatment group three months later.
JANUARY 2017
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“We are very excited to have this new noninvasive treatment option for patients who struggle every day with this
debilitating neurological disorder,” says study co-author
Howard M. Eisenberg, MD. “We saw an impressive reduction in tremors in hands and arms and an improvement in
quality of life in patients who experienced no relief from
medication.”
Twenty-two of the patients in the year-long study were
treated at the University of Maryland Medical Center
(UMMC), with many who received the new therapy achieving up to a 99 percent improvement in their tremors.
There were eight sites in the clinical trial, five of them in
the United States.
In the study, researchers looked at 76 patients who had
essential tremor but had not responded to medication.
They used magnetic resonance imaging (MRI) to guide
ultrasound waves with a millimeter-wide focus through
the intact skin and skulls of the study participants, in order
to make precise ablations in the thalamus, an area deep
within the brain thought to play a key role in ET. “You
are raising the temperature in a very restricted area of the
brain and that destroys the tissue,” says Dr. Eisenberg. “The

ultrasound creates a heat lesion that you monitor through
MRI.” The entire procedure lasts two to four hours, and
patients are awake and able to interact with the treatment
team. Researchers ask patients to draw spirals on a piece of
paper, which are then compared with drawings done before
the treatment to determine its effectiveness in calming the
tremor.
The study was funded by the Focused Ultrasound
Foundation, BIRD Foundation and Insightec, the equipment’s manufacturer.
“This groundbreaking study clearly demonstrates that
focused ultrasound can be transmitted with precision
through the human skull to target areas deep with the brain
- and improve the quality of life of patients with essential
tremor who have difficulty performing tasks that most of us
take for granted,”.
http://tinyurl.com/Elias-et-al-paper
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Research to improve treatment for
millions of lung disease patients
New lung scanning technology developed at Monash University
in Australia has the potential to transform treatment for millions of
people with lung disease in Australia and around the world.
A four-dimensional lung scanning platform developed at
Monash University by Professor Andreas Fouras has been commercialized by his medical technology company 4Dx. The scanning platform is now giving the Australian research team new

look like - but how they work,” Professor Fouras said. Professor Greg
Snell, Head of Lung Transplant Service at the Alfred hospital said it
was a significant step. “This technology has great potential as a new
tool for both early diagnosis and management of many very common lung conditions. I think this will be the start of a new way of
thinking about diagnostic imaging.” Cystic Fibrosis Victoria CEO
Karin Knoester said it was an important tool to help people treat
and manage their condition. “Any tool that can identify damage at
an early stage will be able to inform intervention, with the hope of
reducing further damage.”
http://tinyurl.com/Stahr-et-al-paper

Tailoring individual therapies
for Multiple Sclerosis

insights into improved treatment. Dr Rajeev Samarage, joint lead
author from Monash’s Laboratory for Dynamic Imaging said the
technology would potentially help millions of people. “Monash
has a long record of working with industry to apply deep research
into practical commercial applications. With this technology, not
only will clinicians have a clearer image of what is happening in
the patient’s lungs, but it is our aim to detect changes in lung function much earlier than in the past, which will allow clinicians to
quantify the effects of treatment by simply comparing measurements from one scan to the next,” said Dr Samarage. Published in
the international journal Scientific Reports, the research involved
4Dx, Monash University, the Women’s and Children’s Hospital
South Australia, University of Heidelberg and University of North
Carolina at Chapel Hill (Stahr CS et al quantification of heterogeneity in lung disease with image-based pulmonary function testing. Sci
Rep. 2016 Jul;6:2943).
Chairman and CEO of 4Dx Professor Fouras said the 4Dx preclinical scanner generates high-resolution images of lung-tissue
motion and airflow throughout the lungs, which allows investigators to view and measure abnormal function in specific areas of the
lung, before a disease progresses and spreads. “Current tools are
out of date and require two or three pieces of diagnostic information to piece together what is happening in someone’s lungs. Our
game-changing diagnostic tool offers images of the breathing lungs,
making it possible to see what is really important - not what they
10
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A large global new partnership called ‘MultipleMS’, coordinated
by the Karolinska Institute in Sweden, has just been awarded 15
million euro from the European Commission in the Horizon2020
program to find novel and better treatments for Multiple Sclerosis
(MS). In this project, 21 universities and companies from Europe
and the USA will unite efforts to tailor the development and application of therapies to the individual MS patient. MS is an immunemediated disease and a leading cause of non-traumatic disability in
young adults in Europe, affecting over 2 million persons worldwide.
MS is a highly heterogeneous disease and a cure for MS is not yet
available. As the result of current treatments varies strongly from
patient to patient, predicting the specific beneficial treatment for
each patient would improve disease management. “What is truly
unique about this project is the scale of the partnership and the
huge amount and different kinds of patient data that will be combined. Our novel approach is to take the multifaceted nature of
MS as the starting point for identifying personalized treatment
opportunities in MS,” Professor Ingrid Kockum of KI, coordinator
of the project, stated.

“The project will combine a variety of data, such as, clinical,
genetic, epigenetic, molecular, MRI and lifestyle data from more
than 50,000 MS patients and 30,000 healthy individuals to elucidate
differential disease characteristics in patients,” Kockum says.
In parallel with the integration of the collectively available data, a
sample of newly diagnosed patients will be followed longitudinally,
resulting in a harmonized cohort to verify the lead findings. Based
on this integrated information, the aim is that both existing and
new treatments can be personalized based on characteristics and
biomarkers in individual patients.
EU-info-on-multipleMS

E U R O P E

JANUARY 2017

May 19 – 20, 2017

MAX Atria @ Singapore EXPO

The 2017 RadiologyAsia Conference, themed “Bringing the State of the Art Imaging to
Clinical Practice”, brings incredible value to attending delegates. The conference will feature
74 topics, over 50 renowned speakers and 4 tracks. Passes are priced at SGD275 for
radiologist and SGD145 for allied health professionals (academics, radiographers, nurses
and technicians). Register for your conference pass at www.radiologyasia.com
Conference Speaker Highlights

Donald Resnick

Paul Parizel

Professor of Musculoskeletal Radiology,
University of California San Diego
Health System

Bruce B Forster

Professor and Head, University of BC
Department of Radiology,
Regional Department Head and Medical
Director, Diagnostic Imaging, Vancouver
Coastal Health and Providence Health Care

Professor of Radiology and Chairman
of the Department of Radiology,
Antwerp University Hospital

Regina J Hooley

Associate Professor and
Vice Chair for Clinical Affairs,
Department of Radiology and Biomedical
Imaging, Yale School of Medicine

Richard H Wiggins

Director of Head and Neck Imaging,
University of Utah Health Sciences Center

Stephen Bird

Senior Sonographer
Benson Radiology

Please visit official website www.radiologyasia.com for conference programme and speakers biographies.

Register today to secure your delegate pass
Normal Rate

Categories

(7th Dec ‘16 to 28th Apr ’17)

Radiologist (including physicians and residents)
Singapore Radiological Society/College of Radiologists, Singapore Members
American Society of Neuroradiology (ASNR) Members
Allied Health Professionals (Academics/ Allied Health Lecturers/Radiographers/ Nurses/ Technicians)
Medical Students & Spouses
AIRP Resident (Full access to RadiologyAsia Conference & AIRP workshop)
AIRP Non-Resident (Full access to RadiologyAsia conference & AIRP workshop)

SGD 275
SGD 260
SGD 260
SGD 145
SGD 100
SGD 475
SGD 575

* All prices are subjected to 7% Goods and Services Tax (GST)
Organised by:

Contact our registration team
Singapore
Radiological
Society

College of
Radiologists
Singapore

: radiologyasia@singex.com
: +65 6403 2222 | WhatsApp: +65 9339 3908

Front cover story
Imaging Links Structural Brain Changes and
Cognitive Decline in Parkinson’s
People with Parkinson’s disease and cognitive impairment have disruptions in their
brain networks that can be seen on a type
of MRI, according to a recent study [1]

Figure 1. Affected structural connections in patients with PD and MCI relative
to healthy control subjects and patients with Parkinson disease (PD) without
mild cognitive impairment (MCI). The principal connected component is shown
in red, and the other affected connections not included in the principal connected component are shown in green. Subnetworks show altered structural
connectivity (decreased fractional anisotropy or increased mean diffusivity) in
patients with PD and MCI relative to healthy control subjects at P < .01

Parkinson’s disease (PD) is a progressive disorder of the central nervous system characterized by tremors or trembling
and stiffness in the limbs, impaired balance and coordination. It affects about 10 million people worldwide. As PD
progresses, many patients develop mild cognitive impairment
(MCI), a decline in cognitive abilities, including thinking,
memory and language. MCI can be identified in approximately 25 percent of newly diagnosed PD patients, and
patients with MCI progress to dementia more frequently
than those with normal cognitive performance. For the

new study, lead investigator Massimo Filippi, M.D., from
the Neuroimaging Research Unit at San Raffaele Scientific
Institute in Milan, Italy and colleagues used the MRI technique called diffusion tractography to look for differences in
the neural networks of PD patients with and without MCI.
Increasingly, the human brain is understood as an integrated
network, or connectome, that has both a structural and functional component. By applying an analytical tool called graph
analysis to the imaging results, researchers can measure the
relationships among highly connected and complex data like
the network of connections in the human brain.
“Cognitive impairment in PD is one of the major non-motor
complications of the disease, as well as one of the major concerns of patients and caregivers at the time of diagnosis,» Dr.
Agosta said. «Study of the changes related to cognitive impairment in PD is imperative in order to be able to answer patients’
questions and finally be able to predict the future development
of this condition.»
The study group was made up of 170 PD patients, including 54
with MCI and 116 without, and 41 healthy controls. Analysis
of imaging results showed that only PD patients with MCI had
significant alterations at the brain network level. Measurements
of the movement and diffusion of water in the brain, an indicator of the condition of the brain’s signal-carrying white matter,
differentiated PD patients with MCI from healthy controls
and non-MCI PD patients with a good accuracy. Researchers
said the results show that cognitive impairment in PD is likely
the consequence of a disruption of complex structural brain
networks rather than degeneration of individual white matter
bundles.
The results may offer markers to differentiate PD patients with
and without cognitive deficits, according to co-author Dr. F
Agosta.
“If confirmed and replicated by other studies, these results
would suggest the use of MRI in PD to support the clinicians
in monitoring the disease and predicting the occurrence of
cognitive complications” she said.
The researchers have obtained resting state functional MRI data
from the patients and plan to study the functional connectome
alterations associated with cognitive impairment in PD and
how structural and functional abnormalities are interrelated.
The study is part of an international collaboration between the
San Raffaele Scientific Institute and the Clinic of Neurology at
the University of Belgrade in Belgrade, Serbia, led by Vladimir
Kostic, M.D.
References
1. Galantucci S, Agosta F, Stefanova E, Basaia S, van den Heuvel MP, Stojković

Figure 2. Subnetworks show impaired structural connectivity (decreased
fractional anisotropy) in patients with Parkinson disease (PD) with mild cognitive
impairment (MCI) relative to matched patients with PD without MCI at P = .05.
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Structural Brain Connectome and Cognitive Impairment in Parkinson Disease.
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PACS
Cloud-based RIS/PACS systems
providing rapid reporting and image delivery

F

or more than 20 years, Voyager Imaging — the Australiabased pioneering medical imaging company has been well
known for its use of the most up-to-date and reliable technology. The company now utilises the latest benefits of Cloud
technology combined with Voyager’s own, unique capabilities
of reporting and image delivery to provide fast and efficient
connectivity of Reporting users through to Clinicians and
Patients worldwide.

Voyager Imaging products specialise in the area of Picture
Archive and Communication System (PACS), Radiology
Information System (RIS), Teleradiology and Advanced
Image and Results distribution with highly redundant image
and results repositories incorporating the world’s largest
Cloud providers.
Voyager Imaging’s unique architecture allows users to configure their systems as a single site system in a small remote
facility connecting to specialists via Teleradiology across low
bandwidth connections, as well as to scale from this through
to seamless redundant multi-site network, connecting many
hospitals and centres together globally through the Cloud.
With thousands of users globally, Voyager products are
represented by our network of experienced dealers and partners in regions including USA, Europe, Asia, Africa and the
Middle East.
Voyager products are used in Private and Government
hospitals, Radiology and Medical clinics, Universities and
Colleges with users including radiologists, radiographers,
sonographers, cardiologists, clinical and other medical professionals to provide access to medical images and results for all
users, via a seamless Web based interface for PC, MAC, Tablet
and Phone users.
Voyager Web based products include :
•
RIS/PACS
•
Imaging and Result Distribution
•
Teleradiology
•
Seamless Integration to HIS/EMR Systems
•
Automated Image Duplication System (CD/DVD)
•
Patient Portal
Visit Voyager Imaging at
Arab Health — Hall 3 A 10
Voyager Imaging
East Hawthorn, Vic,
Australia
www.voyagerpacs.com
JANUARY 2017
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oyager PACS is a web enabled, server based PACS that
provides medical images of any patient to any doctor,
anytime, anywhere. Voyager PACS provides image archiving,
soft copy reporting, management and distribution functionality.
The system receives images from modalities or from other
sources (e.g. Teleradiology) via DICOM and stores these on
the PACS Server or attached storage device. The studies can
then be viewed, reported and manipulated by the Voyager
Diagnostic workstations connected to the PACS server via
LAN, WAN or Internet connection.
Voyager Integrator provides seamless interfacing to the
Radiology Information System (RIS) via HL7 allowing information to be shared and exchanged between the Voyager
PACS and the RIS.
Image and Report distribution to referring clinicians and
specialists is the overarching requirement for the finalisation
of the diagnostic process.
Voyager Imaging provides several mechanisms for the provision of reports and image delivery.
Voyager Imaging’s standards based integration methods
provide the mechanisms for integration with patient management systems,
HIS, EMR and
electronic report
distributors such
as
Healthlink,
with the ability to
embed URL’s into
these reports that
provides key image
or full study access Rapid Image and Report distribution are key to the
to authorised users. finalization of the diagnostic process. Voyager Imaging
As healthcare provides several mechanisms for the provision of
becomes mobile, reports and image delivery
Voyager Imaging
provides images and report access on mobile devices
such as iPAD and iPhone. Voyager Imaging provides
web browser agnostic image and report access using the
latest Voyager Zero Footprint viewer, providing clinicians the peace of mind that technology and alternative
systems are catered for.
Voyager Burn CD/DVD burning Systems provide an efficient means of delivering images and reports on readily available CD and DVD media to referring clinicians. Voyager
Imaging provides the mechanism to have these images and
reports available on USB devices
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Radiology workload
By Dr M Schneider

Occupational burnout among radiographers,
sonographers and radiologists in Australia and
New Zealand: findings from a national survey
Health care professionals are prone to occupational burnout as they have to
deal with sick and injured patients on a daily basis. This can affect their psychological and physical wellbeing and may also impact on the health care delivery to patients. Staff working in radiology clinics in the UK and USA are known
to experience high levels of burnout. Here, we summarise the findings from a
national survey exploring and comparing the levels of occupational burnout
among radiographers, sonographers and radiologists working in Australian and
New Zealand radiology clinics. Our study has shown that almost all participants
suffered from occupational burnout with levels of burnout higher than those
reported in other countries. Emotional exhaustion and depersonalisation scores
were very high across all professions. Radiologists had slightly better scores for
personal accomplishment than radiographers or sonographers. These findings
highlight that current work practices in radiology clinics across Australia and
New Zealand need to change in order to reduce the observed high levels of
burnout among all staff and maintain quality levels of patient care.
Occupational burnout in the radiology clinic

Health care practitioners interact with sick or injured
patients and their families or caretakers, exposing them to
the associated emotional, physical and social problems on a
regular basis. Over time, this exposure can result in stress in
the workplace which can lead to a range of problems such
as increased absenteeism, ill health and lack of motivation/
care for patients. It may ultimately affect the quality of care
delivered to patients. It has been well established that health
care professionals suffer a high level of occupational burnout
compared to other professionals. Health care professionals
working in radiology clinics appear to be particularly affected
by stress and burnout. The increased ‘commercialisation’ of
radiology services and the pressure to complete patient lists

without the time to engage with individual patients appears
to be the main cause of stress in this particular clinical environment. Previous studies have demonstrated that radiologists [1,2] and sonographers [3] in the USA experience high
and moderate levels of burnout respectively. Radiographers
in Australia [4,5] and mammographers in the UK [6] appear
to also suffer high levels of occupational stress.

“... the pressure to complete patient
lists without the time to engage with
individual patients appears to be the
main cause of stress...”

The Author

Michal E Schneider
Department of Medical Imaging and Radiation
Sciences
Faculty of Medicine,
Nursing and Health Sciences
Monash University
Melbourne, Australia
email: michal.schneider@monash.edu
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Maslach and Jackson developed a survey tool to evaluate
work-related burnout [7]. This survey tool, the ‘Maslach
Burnout Inventory’ (MBI) has been used extensively to
investigate occupational burnout among various professions
including medical and allied health practitioners. According
to Maslach and Jackson, burnout occurs in a sequence of
stages:
•Initially, professionals feel an increased level of emotional
exhaustion.
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This stage is followed by a stage of depersonalisation which is characterised by
poor or an impersonal response towards
patients.
The final stage in the sequence of burnout
is a feeling of low personal achievement
which typically include feelings of being
unsuccessful at work and having low levels
of competence. T
he MBI measures these stages of burnout
using a scoring system for each of these
three stages and also provides a score for
the overall level of burnout (a combination of the three sub scores). The MBI
allows for direct comparisons between the
results of different studies.
We set out to evaluate and compare the
level of burnout among Australian and
New Zealand health professionals working in radiology clinics, namely radiologists, radiographers and sonographers. We
also aimed to explore sociodemographic
and occupational characteristics which
may predict the level of burnout among
these professionals as there is very limited information on such predictors in the
literature.
A national survey

Our survey aimed at capturing the
responses of radiology professionals
across Australia and New Zealand
in order to gain a broad spectrum of
responses from professionals working in varied clinical practices across
both countries where the work culture and practices are very similar.
Radiographers, sonographers and
radiologists who were registered with
their respective professional bodies
(Australian Institute of Radiography
– now renamed the Australian Society of Medical Imaging and Radiation
Therapy; the Australasian Sonographers Association and the Royal
Australian and New Zealand College
of Radiologists) were invited to participate anonymously via an online,
self-administered, cross-sectional survey. Radiation therapists or therapy
radiographers were not included in
this survey. The survey was advertised
on the web sites of all three professional bodies. Consent was implied
JANUARY 2017

upon completion of the survey.
We used the validated MBI to measure
burnout in our study cohort [7]. The
MBI consists of 22 questions which measure the three stages of burnout, emotional exhaustion (EE), depersonalisation (DP) and personal accomplishment
(PA). For each question, participants rate

completed the survey. Most participants
were working full time, performed up to
five hours overtime each week, had over
10 years’ experience, were married and had
dependents.
The burnout scores for EE, DP and PA
for all participants are shown in Table 1.
All participants had high levels of EE and

Table 1: Number (%) of radiographers, sonographers and radiologists with high burnout
scores for emotional exhaustion, depersonalisation and personal accomplishment*
their experience on a 7-point Likert scale
ranging from 1 (never) to 7 (every day).
The overall burnout score comprises
the sum total of the scores for each of
the three stages. Occupational burnout
according to the MBI is characterised
by high scores for EE and DP (≥27 and
≥13 respectively) and low scores for PA
(≤31). These scores are compared to the
national norms in the USA for medical staff (N = 11,067) as reported in the
MBI [7] and between published studies.
Participants also provided information
on demographic characteristics, such
as gender, number of years’ experience
in the profession, highest qualification,
marital status, dependents, work commitments (full or part time work) and
average number of hours worked overtime/week. We used t-tests and ANOVA
with Tuckey’s post hoc analysis to investigate the relationship between demographic characteristics and the three
stages of burnout for each group of professionals. The study was approved by
our institutional human research ethics
committee.
Our findings: Prevalence of
burnout

By the end of the study, 613 radiographers,
121 sonographers and 35 radiologists had
D I
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DP compared to MBI norms. Radiographers in particular were characterised by
low levels of personal accomplishment in
comparison to sonographer’s and radiologists, as well as the MBI norms. Radiologists had the highest level of EE and DP
compared to the other medical imaging
staff.
Burnout according to demographic characteristics

Among radiographers and sonographers,
qualification, marital status and dependents were not significantly associated
with burnout. However, working hours
and involvement with student training
were factors identified as having significant influence on burnout levels. In particular, radiographers working > 10 hours
overtime/week reported significantly
higher emotional exhaustion levels (p =
0.0001). Male radiographers who were
involved in < 10% of their time training
students/week had higher depersonalisation scores than female radiographers who
spend more time training students and
who work part-time/casually. The findings for sonographers were similar. For
radiologists, there were no statistically significant associations between any of the
demographic characteristics and the three
stages of burnout.
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Radiology workload
Discussion

Our results have shown that radiographers, sonographers and radiologists
working in Australia and New Zealand
experience high levels of occupational
burnout and have higher burnout scores
than those reported in other countries
among the same professional groups.
Radiographers in particular report very
low levels of personal accomplishment.
Other studies have indicated that radiographers experience little autonomy in
the radiology clinic [8], report feelings
of subordination and paternalism and
felt that their work is underappreciated
and undervalued by the radiologists
in their clinic [8]. Major stressors for
radiographers include interaction with
patients, high workload and on call/
overtime duties [5]. Sonographers typically experience similar stressors in the
clinic as radiographers. However, little
has been published in this group pf professionals. Our findings concur with
those reported among sonographers in
the USA which found moderate levels
of burnout across all three stages of the
MBI [3]. In our study, sonographers had
higher MBI scores than those for sonographers in the USA. It is not known why
Australian and New Zealand sonographers would have higher burnout scores
than their American counterparts. This
requires further research.
Not surprisingly, many hours spent working overtime was the key contributor
to burnout among radiographers and
sonographers. These findings make intuitive sense. In many centres, the ‘value’ of
a radiographer or sonographer is determined by the number of successful scans
performed each day. There is little time
to engage with patients and, coupled with
increasing pressures to complete growing
patient lists and stay abreast of technological advances, demands on these professionals continues to increase. Sonographers are also prone to musculo-skeletal
disorders, further placing stress on their
daily performance.
Our study found that some engagement
with training of students or staff (< 10%
of overall time) reduces occupational
burnout and provides an improved level
of personal accomplishment. However,
little has been published to support this
finding.
Radiologists in our study experienced
EE and DP but reported high levels of
PA. Similar findings have been reported
JANUARY 2017

among radiology trainees in the USA [1].
None of the demographic characteristics
attributed to the level of burnout in this
group. Unfortunately, very few radiologists
participated in this survey and larger studies are needed in order to provide more
conclusive outcomes.

2. Graham J, Ramirez AJ, Field S, Richards MA. Job
Stress and Satisfaction Among Clinical Radiologists.
Clin Radiol. 2000;55(3):182-5.
3. Daugherty JM. Burnout: How Sonographers and
Vascular Technologists React to Chronic Stress. J
Diagn Med Sonogr. 2002;18(5):305-12.
4. Eslick G, Raj V. Occupational stress amongst
Australian radiographers: prevalence, risk fac-

Conclusion

tors, job satisfaction and impact. Radiographer:

A high number of radiographers, sonographers and radiologists report high levels
of occupational burnout in Australia and
New Zealand. Hours worked overtime
is one of the key contributors to burnout
among radiographers and sonographers.
Research is need to explore ways to alleviate the ongoing pressures experienced
by these professional groups in order to
maintain optimal patient care in the future.

The Official Journal of the Australian Institute of
Radiography. 2000;47(3):129-33.
5. Eslick GD, Raj VV. Occupational stress amongst
radiographers: does working in private or public practice make a difference? Radiography.
2002;8(1):47-53.
6. Rutter DR, Lovegrove MJ. Stress and job satisfaction
in mammography radiographers. Work & Stress.
1995;9(4):544-7.
7. Maslach C, Jackson SE, Leiter MP. Maslach Burnout
Inventory Manual: Consulting Psychologists Press;
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Book review
Fundamentals of Ionizing Radiation Dosimetry,
2nd Edition
By P Andreo, DT Burns, AE Nahum, J Seuntjens, F H Attix
Pub by Wiley Blackwell 2017 pp 992 € 150
A new, comprehensively updated edition of the
acclaimed textbook by F.H. Attix (Introduction to
Radiological Physics and Radiation Dosimetry)
taking into account the substantial developments
in dosimetry since its first edition. This monograph covers charged and uncharged particle
interactions at a level consistent with the advanced
use of the Monte Carlo method in dosimetry;
radiation quantities, macroscopic behaviour and
the characterization of radiation fields and beams
are covered in detail. A number of chapters include
addenda presenting derivations and discussions
that offer new insight into established dosimetric
principles and concepts. The theoretical aspects of dosimetry are given in the
comprehensive chapter on cavity theory, followed by the description of primary measurement standards, ionization chambers, chemical dosimeters and
solid state detectors. Chapters on applications include reference dosimetry for
standard and small fields in radiotherapy, diagnostic radiology and interventional procedures, dosimetry of unsealed and sealed radionuclide sources, and
neutron beam dosimetry. The topics are presented in a logical, easy-to-follow
sequence and the text is supplemented by numerous illustrative diagrams,
tables and appendices.
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By Greg Freiherr

Value-based Imaging Changes
Innovation at RSNA
Innovation in radiology remains strong, but its character has subtly changed.
Equipment offerings at RSNA 2016 were very much
in line with the tenets of efficiency and cost-effectiveness as they have been in recent years. Nevertheless,
distinct classes of innovation could be defined, ones
reflecting what could be a monumental change as
medicine transitions from a “rule-out” to value-based
approach.
Two types of equipment were apparent, one
addressing “expiration” — their development tied to
market maturity and installed base replacement; the
other “inspiration” — reflective of thinking “outside
the box”.
“Expirational” innovations reflect the influence of
conventional forces bubbling up from a mature market and aging installed base. “Inspirational” innovation, on the other hand, is driven by politically based
forces, e.g. those associated with value-based medicine
and its need for improved effectiveness, reduced cost,
and increased focus on patient concerns.
An expirational example was Toshiba’s Aquilion
ONE/GENESIS, the company’s latest family of CTs.
The new scanners provide improved spatial resolution
and deliver lower patient radiation dose. (Although
the family made its RSNA debut, Aquilion ONE/GENESIS was not new to the radiology community, having
been shown last spring in Europe at the German radiology congress DRK (Deutscher Röntgen Kongress).
Exemplifying inspiration in that modality was
Siemens’ new SOMATOMgo. A 32-slice version, the
NOW, and a 64-slice scanner, the UP, were showcased at RSNA 2016 as the first two built on this
platform. Siemens reportedly chose them as the first
scanners built on the new platform for two reasons:
to capitalize on global market growth opportunities
among radiology operations wanting to begin offering CT; and to replace outdated scanners with ones
that can boost productivity and increase patient
satisfaction.
SOMATOMgo is radically different. Its design
eliminates the need for a control room, consolidating computers into the scanner while providing a
tablet-based interface at the patient side by which the

scanner is operated. (It comes with an optional shield
niche, behind which the technologist can duck during
the actual CT exam.)
Inspiration Versus Expiration

Both types of equipment are built to support a
new level of precision. Aquilion ONE/GENESIS is
designed, however, to feed off the aging installed
base, specifically the replacement of 64-slice scanners purchased eight to 10 years ago, when CT was
at its peak. The SOMATOMgo, on the other hand, is
designed for the new era of value medicine: conserving space, increasing efficiency, and improving the
patient experience.
Aquilion ONE/GENESIS improves contrast resolution and reduces patient x-ray dose. Its bidirectional tilt (30 degrees) allows angled scanning to
avoid unnecessary exposure to radiosensitive organs.
It is more compact, lighter, and requires less power
than any other Toshiba CT featuring an area detector. And it features a flared gantry for better patient
comfort.
SOMATOMgo is also about design, but in a different way. The new Siemens platform conserves space
by integrating into the scanner gantry the computer
hardware that would otherwise be installed in a control room. The removable tablet, mounted on the gantry, allows the technologist to set up for exams without
leaving the patient’s side. Detaching the tablet from
the gantry allows what the company calls “mobile
workflow”, as the technologist slips behind a “shielded
niche” in the exam room (or steps outside the suite) to
launch routine scans with just five clicks of the tablet.
Automated, standardized workflows, built into the
operating system of the scanner, do the heavy lifting
to set up for various types of exams. This increases
reproducibility and possibly improves patient outcomes. (Another key aspect of the new CT platform
is the “Connect Plan”, which includes a one-year warranty and two years of system maintenance, remote
support, and training.)
Value Imaging

The Authors
Greg Freiherr is head of the US-based firm, the Freiherr group,
which specializes in corporate consulting and editorial services for
the medical imaging industry
email: greg.freiherr@gmail.com
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Increased effectiveness, greater productivity,
reduced cost, and patient-oriented procedures and
treatments are the stuff of value-based medicine.
These are achieved through actions chosen on the
basis of clinical evidence with the objectives of becom-
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Toshiba’s FIRST (model based iterative reconstruction), standard on the AquilionONE GENESIS, boosts contrast
resolution while minimizing patient exposure to radiation. The curved multiplanar reconstruction and 3D volume
rendered image show non-calcified and calcified plaques with high grade stenosis in the proximal right coronary
artery. The heart scan delivered an effective dose of just 1.8 mSv.
Images courtesy of Toshiba America Medical Systems

ing more effective, less expensive, and
more in tune with the patient.
In radiology, this translates into
faster diagnosis; shorter exams
resulting in higher throughput; and
increased patient satisfaction both
through lower costs passed on to
patients stressed by rising insurance
deductibles, and equipment that
reduces the discomfort or increases
the safety of diagnostic procedures.
The result is value-based imaging.
Evidence of this value imaging has
been mounting for decades going
back to open MR, which caught on
primarily through its appeal to patient
comfort. Similarly, minimizing dose
has been a priority for CT vendors for
years. Toshiba continued to bang that
drum at RSNA 2016 with FIRST (forward projected model-based iterative
reconstruction solution), as seen on
the Aquilion ONE/GENESIS. According to the company, FIRST prioritizes
image quality through noise reduction and lowers radiation dose, while
minimizing reconstruction time.
Among inspirational examples of
value-based imaging, IT stands out.
Software tools are being developed
to integrate information for the radiJANUARY 2017

ologist and other specialists. The
unifying force in this is automation,
spearheaded by algorithms fueled by
artificial intelligence (AI). The low
hanging fruit — that which lies outside the diagnostic realm and, therefore, carries none of the burden of

machine intelligence intruding into
the diagnostician’s turf — addresses
operational performance.
An example on the RSNA exhibit
floor was a software suite designed
to improve productivity. Phillips’
PerformanceBridge was framed as
a portfolio of software that together
creates an integrated view of key performance indicators. Philips chose
these because acting upon them
can improve patient experience and
deliver better care.
PerformanceBridge, for example,
tracks and analyzes patient dose, as
it supports the sharing of techniques
that can make operations more efficient and effective. Relating directly
to bottom-line performance are analyses of equipment that can be leveraged to proactively identify the need
for preventative maintenance.
But, while operational performance
epitomizes the noncontroversial use
of AI, it hardly demonstrates its true
potential. Hinting at that potential is
Philips’ Illumeo with Adaptive Intelligence, which uses deep learning
(DL) algorithms to find, compile, and
present to the radiologist images and
other clinical data relevant to assessing the patient. These images and data
are drawn from PACS and electronic

Siemens’ new SOMATOMgo platform shows a radically new design, one that conserves space while bringing the
technologist and patient closer. Image courtesy of Siemens Healthineers
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Philips’ PerformanceBridge analyzes operational metrics and displays them on an integrated dashboard .
Image courtesy of Philips Healthcare

medical record systems and displayed
“intelligently” for the diagnostician.
Illumeo kicks in automatically
when the radiologist chooses a line
item from the worklist. The software
assesses the images requested by the
radiologist, determines the clinical
focus of the radiology study and automatically retrieves images from prior
exams. These are registered with the
current images and displayed in a way
that allows easy comparison. Illumeo
also presents, along with the images,
relevant data from the patient’s electronic medical record. The AI software also orchestrates the sharing of
images, in context, to illustrate important points and findings in the radiology report.
Illumeo works in concert with
Philips Universal Data Manager,
which Philips also unveiled at RSNA
2016. The data manager leverages
standards to archive and process
requests for images coming from
both ordered (typical radiological
exams) and non-ordered (as in the
case of JPGs or video). Philips says
images can be retrieved in as little as
three seconds, regardless of type —
assuming, of course, the network is
fast enough to convey them at that
speed.
To heighten efficiency, Universal
Data Manager not only handles different kinds of medical images, it can
be programmed to archive them for
varying lengths of time according to
the needs and policies of the provider.
JANUARY 2017

For example, a routine wrist radiogram might remain on the system for
only a year, whereas a pediatric CT
study might be kept for 20.
The two -- Illumeo with Adaptive
Intelligence and the Universal Data
Manager -- are designed to work with
Philips’ IntelliSpace PACS.
Early experience with DL algorithms has proven them to be remarkably efficient and their use potentially
life-saving. And this may be only the
beginning.
At RSNA 2016 GE highlighted a
partnership with academia aimed at
developing advanced AI algorithms.
With the University of California at
San Francisco, GE hopes to develop
a library of deep learning algorithms
that can distinguish normal from
abnormal radiological images. These
might support differential diagnosis
in acute situations such as trauma.
The objective is to speed treatment,
improve survival, and reduce complications by deploying operational
algorithms worldwide via the GE
Health Cloud and smart GE imaging
machines.
The next planned step is to build
on these algorithms to develop ones
that will routinely automate triage,
as well as predict patient responses
to therapy. Potentially these more
advanced algorithms might allow
highly tailored treatments, allowing
the company to deliver on a longstanding promise to develop products
for personalized patient care.
D I
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Still on the inspirational side of the
equation, GE addressed the looming
shortage of helium with a work in
progress technology called Freelium.
This prototypic technology promises
to reduce the need for helium cryogen
from the typical 2000 L to about 20 L
per scanner.
Helium cools superconducting MR
magnets to the requisite minus 452°F.
But this noble gas is prone to shortages that are unlikely to abate in the
foreseeable future. Freelium might
not only reduce the amount of helium
needed but lower the cost of magnet
installation by simplifying the venting
that would have to be installed along
with the MR scanner.
(Amid this hopeful outlook, GE
issued an important caveat regarding the tentative status of Freelium
stating that the magnet technology is
not a product and “may never become
part of a product.”)
Other noteworthy developments
showcased at RSNA 2016 were less
speculative. Already last year Siemens
introduced GOBrain, a push-button
exam that can reduce the time for
a brain MR scan to five minutes or
less. (GOBrain is designed specifically
for use on Siemens high performance
MAGNETOM Aera (1.5T) and MAGNETOM Skyra (3.0T) scanners. )
This year it was Philips’ turn,
showing off neuro apps designed to
boost efficiency and effectiveness
for challenging cases in MR. One,
dubbed Black Blood, helps differentiate MR brain signals from the blood
and surrounding vessels. Another,
4D TRANCE, characterizes vascular
brain anomalies using non-contrast
enhanced MR angiography.
Zoom Diffusion magnifies small
fields of view in the brain. ThreeD NerveVIEW delivers volumetric
images of nerve fibers and blood vessel bundles (plexuses) that leave the
spine to innervate other parts of the
body.
Designed particularly for physicians managing patients with multiple sclerosis, Philips’ LOBI (longitudinal brain imaging) automatically
registers lesions in brain images from
prior and recent exams, overlaying
the images and comparing lesions in a
21
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Using artificial intelligence algorithms, Philips’ Illumeo automatically retrieves and displays images and patient
data relevant to the assessment of patients.
Image courtesy of Philips Healthcare

third image generated by the software.
This third image highlights new and
larger lesions in red and shrunken
ones in blue, saving time evaluating
MS patients who typically are rescanned every three or four months.
Two other apps, neither of which
were FDA cleared in time for the
RSNA, merit noting: 3D ASL (arterial
spin labeling) is designed to quantify
brain perfusion and functional physiology; MultiBand SENSE promises to
cut brain scan time by as much as
a factor of four without substantial
signal loss.
Expirational

High-performance CTs continued
to wash over the transom of entry
and mid tiers. Among the chief offerings were 64- and 128-slice scanners,
which by nature of their designs are
capable of performing every mainstream CT study as well as some in
cardiac. These have become the new
mid-tier systems – the conservative,
reliable choices that get providers
through the day – ubiquitous in GE,
Siemens, Philips, Toshiba, and Hitachi lines.
But CT, the incubator for conventional and unconventional designs,
provided just one example of how a
generally mature marketplace built
on old-school thinking can change.
Seeking to expand its market presence, Siemens’ unveiled the Multix
Fusion Max. This multipurpose x-ray
22

suite supports general x-ray, trauma,
urgency, chest, and on-table exams
through capabilities similar to those
on the company’s high-end DR product Ysio. These technologies, however,
were bundled in a lower cost package with the goal of providing a costeffective DR solution for small and
medium-sized hospitals.
Multix Fusion Max is made for the
times, bearing testament to what may
become a growing realization that
markets with small margins can be
profitable for big companies. Typically these markets had been fulfilled
by companies such as Canon, Agfa,
Fuji, and Carestream. At RSNA
2016, these companies continued to
stoke their pipelines. Agfa exemplified that with enhancements to its
Musica image processing software,
which extended Musica’s capabilities
to support dynamic (moving) images.
According to the company, Musica
remains fully automatic.
Ultrasound remained a bastion of
old world design, but one that reflected
new realities occasioned on an FDA
decision made last year to approve
sonographic contrast to characterize
liver lesions. GE highlighted its Logiq
E9 XDclear as a means to visualize contrast media in the liver, characterizing
tissue structure and lesion vascularity.
Toshiba showcased its contrast imaging package on its Aplio 500 and 300
Platinum systems.
Wide-bore MR systems repreD I
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sent one of the most mature niches
in radiology. This was obvious with
the unveiling of such a system on the
exhibit floor by Swissray, which was
making its first foray into MR. The SR
Pulse 710, a high-field wide-bore system, was being marketed primarily on
its low price, sporting a sticker price
of less than a million dollars. Supplied
by another company for rebranding
by Swissray, the SR Pulse 710 features
a 71 cm bore and gradients rated at 33
mT/m. Its table can support patients
weighing up to 250 Kg, according to
the company.
Ironically, many offerings in enterprise imaging exemplified the iterative
progression that has long been associated with conventional thinking.
Vendors followed established tracks,
improving technologies that boost
collaboration and team building,
as it helps integrate data from electronic medical records. Arguments
continued regarding platforms versus best-of-breed ecosystems versus
hybrids of the two. Agfa was a standard bearer of the platform approach,
with its HealthCare Enterprise Imaging Platform, which the company says
is optimized for value-based healthcare. Mach7 touted an ecosystem built
around its optimized vendor neutral
archive. And Lexmark — which, in
essence, created its own platform
through the corporate merger and
acquisition of companies — showed
integrated yet specific components of
an enterprise imaging system.
Carestream sought to exploit its
zero footprint technology for use in
patient administration, order entry,
scheduling, and orchestration of the
worklist. The idea is to allow customers to add modules on an à la
carte basis, underpinning scalability
of Carestream enterprise imaging
solutions.
As the world increasingly emphasizes value-based medicine, equipment vendors can be expected to prioritize flexibility and versatility as the
means to efficiently and effectively
improve practice. Increased patient
safety and comfort will round out
these core concerns.
Likely benefactors will be patients,
as well as the bottom lines of radiology operations
JANUARY 2017

I ND USTRY NEWS
Arab Health & MEDLAB
now stand-alone events

Due to the significant increase in
healthcare investment across the Middle
East and North Africa, the region’s two
largest healthcare shows — Arab Health
and MEDLAB Exhibitions & Congresses
— are being launched as two stand-alone
events that will take place consecutively
during January and February next year. In
2016, Arab Health, the largest healthcare
event in the Middle East, featured 4,187
exhibiting companies and now expects
to showcase in excess of 4,400 companies

at the 2017 event. MEDLAB, the world’s
largest medical laboratory exhibition and
congress hosted 589 leading exhibitors
last year and, this year plans to welcome
over 700 participating companies, from
38 countries, demonstrating a truly
international base of suppliers.
“The UAE alone is experiencing fast
expansion in the medical device, healthcare IT and medical education fields” said
Simon Page, Managing Director, Informa
Life Sciences Exhibitions, Middle East.
“MEDLAB and Arab Health bring
together stakeholders and experts from
around the world to showcase the latest
in healthcare technology and techniques.
Separating Arab Health and MEDLAB
gives attendees a deeper understanding
of different areas of healthcare, and an
opportunity to specifically hone in on
areas that are of interest to them,” Page
continued.

The 2017 edition of the Arab Health
Exhibition & Congress takes place
between 30th Jan and 2nd Feb 2017
with the exhibition expecting more than
120,000 healthcare and trade professionals attending from 70 countries. The
Congress includes 14 conferences with
international speakers on topics such
as emergency medicine, oncology and
24

workforce empowerment. The conferences offer CME accreditation and will
be attended by more than 8,000 delegates
from around the globe.
The 16th edition of MEDLAB takes
place from 6th - 9th February 2017 and
is expecting to welcome over 30,000 laboratory and trade professionals from all
continents. During the four-day event, 11
multi-disciplinary conferences offer up to
28 CME credits that will be led by globally recognized speakers on topics including laboratory management, microbiology, immunology and clinical chemistry.
While incorporating new tracks specializing in blood transfusion medicine, laboratory informatics and updates in clinical
diagnostics of cardiology and diabetes,
the conference facilitates the correlation
of roles between laboratory professionals
and clinicians.
www.arabhealthonline.com
www.medlabme.com

Toshiba Medical
Systems Partner with
Real Madrid
Toshiba Medical Systems Europe
has signed a 4-year contract with Real
Madrid to be its Official Medical Systems
Partner. Real Madrid is one of the world’s
leading football clubs and was awarded
by FIFA as Best Club of the 20th Century.
Last season Real Madrid won the UEFA
Champions League, which was the 11th
time the club had won the European
Championship Through this partnership
as Real Madrid’s official medical systems
partner, Toshiba Medical will cooperate
with the medical
staff of the club to
maintain the players’ peak physical
fitness and enable
them to perform
to the best of their
abilities. Provision
of a state-of-theart medical support environment
at the club will help
to protect players
from injury, assist with diagnosis, and
support rehabilitation. For the period
of the contract, Toshiba Medical will
D I
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provide cutting-edge medical systems at
Real Madrid’s Medical Facility. Among
the six advanced diagnostic imaging systems to be installed at the facility are a 3T
Vantage TitanT MRI system, Aplio 500
Platinum Series and Aplio 300 Platinum
Series Ultrasound systems, and Mobirex
Radiology systems.
www.toshiba-medical.eu

1000th installation of
patient-friendly environment for CT imaging
Philips has just completed the 1000th
installation of its tailored Ambient
Experience solution which uses using
dynamic lighting, video and sound to
create a relaxing environment during
CT imaging procedures. The aim is to
place patients in a calming, reassuring
and relaxing environment during what
can be stressful experience. By giving
patients personalized control of the
theme that defines the color and intensity of the ambient lighting as well as
the video and sound in the room, their
involvement and engagement in procedures is enhanced. By adopting specialized ‘patient-centric’ design strategies,
examination and treatment rooms are
de-cluttered so that patients feel less
overwhelmed by technologically complex medical equipment and procedures.
Philips’ Ambient Experience not only
benefits patients — it has been shown
to decrease the duration of procedures.
This was proven in a survey conducted
in September 2015 by the Children’s
Hospital for Wales (UK) among 116
parents/caregivers of pediatric patients
showed the following results: 89% of
parents indicated that it was easier or
a lot easier for their child to relax in
the new radiology department. 72%
of parents indicated that, compared to
their experience in the former radiology department, the experience of the
imaging procedure was a lot better for
their child.
The 1000th installation of Ambient
took place in the St. Claraspital hospital
in Basel, Switzerland and coincided with
the installation in the hospital of Philips
IQon Spectral CT imaging system, the
world’s first spectral detector based CT
JANUARY 2017

cope with the predicted increase in demand for computerised
axial tomography (CT) and magnetic resonance imaging (MRI)
examinations in the short, medium and long term
• Radical solutions are required to support the current workforce
and to enable them to work efficiently to face this challenge

scanner that provides clinicians with multiple views of a patient’s
anatomy within a single, low-dose exam.
“It is amazing to see the initial positive impact that the
Ambient Experience environment has on our patients undergoing CT imaging procedures in the room,” said Professor
Hoffmann, Chair of Radiology at St. Claraspital, Basel. “Rather
than being stressed, these patients are visibly much more
relaxed during their scans, which makes it better for them
and more efficient for our hospital staff. Combined with the
unique capabilities and advantages of Philips’ IQon Spectral
CT imaging system compared to conventional CT imaging, I
am looking forward to delivering a whole new standard of care
for our patients.”
Philips Healthcare
Eindhoven, The Netherlands
www.philips.com

Henrik Agrell, Vice President and co-founder of TMC said:
“The chronic lack of qualified radiologists in the UK means that
there is an urgent need to develop a solid recruitment pipeline, and
we need to do it fast. The Royal College of Radiology has already
publicly highlighted this threat and has confirmed that the training
and recruitment of radiologists is one of our top strategic priorities
over the next decade.
“It’s absolutely vital that we plan for this as a profession and we
must act now to ensure this crisis does not threaten patient safety
or our ability to provide quality diagnostics in the future. We need
to find innovative ways to foster new radiology skills by investing

Report on European radiology
capacity warns of looming radiology
crisis especially in the UK
One of the most experienced and technically developed teleradiology groups in the market, TMC has just released a major
study that shows that healthcare systems in five European
countries (namely Sweden, Denmark, Germany, France and
the U.K.) are facing a dramatic crisis unless something is done
to bridge the radiology capacity gap in the short, medium and
long term.
The report, written by TMC’s Claudio Silvestrin, found that the
UK’s NHS has the most profound capacity challenge of all major
EU healthcare systems, and the lowest number of practicing radiologists per capita, which means that it will be unable to cope with
predicted demand in the coming years.
The key findings of the UK section of the report are:
• The UK has by far the lowest number of practicing radiologists per capita of any of the countries analyzed, with only 4.7 radiologists per 100,000 population
• In order to close this gap, the UK would require eight full-time
equivalent radiologists per 100,000 population by 2022
• At current rates of growth, the UK will simply be unable to
JANUARY 2017
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in training and encouraging greater efficiency through innovation,
such as implementing radiology networks to help to relieve the
pressure on the NHS.
Other key findings of the report regarding other countries
include:
• France faces a double threat from an ageing radiologist workforce (the average age of a consultant radiologist in France was 51
years old in 2010) and an unequal geographic distribution of the
workforce, with the vast majority of radiologists located around
Paris and the Mediterranean coast, leaving a capacity gap around
the rest of the country.
• Germany carries out  twice as many CR and MRI scans per
capita than any other country, due to the common practice of nonradiology specialists interpreting CR themselves.
The full report can be downloaded free of charge on TMC’s
web site
Telemedicine Clinic Ltd.
Reading UK.
www.telemedicineclinic.co.uk
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INDUSTRY NEWS

Spanish image analysis company successfully completes seed
funding round of € 550 000
Dedicated to the development and commercialization the diagnostic processes of high incidence diseases and reliof advanced medical image analysis, the Spanish company ably monitor and evaluate any changes produced by pharQUIBIM has announced the closing of its first round of macological treatment, so enabling quantitative characterisafunding worth 550,000 euros from several Spanish busi- tion of the qualitative assessment that is currently provided
ness and private investors. QUIBIM is already an active by a radiologist’s visual examination in today’s medicine”.
company in the management and processing of medical
The start-up has developed a cloud-based platform for
images for hospitals and the pharmaceutical industry. The medical image analysis, which can be installed in specific
just-completed round of investversions for hospitals and pharment will enable the company to
maceutical companies to develop
accelerate the development and
clinical trials, Using X-ray images,
commercialization of its products.
Echography, CT, MRI or PET scans,
Founded in 2012 and based in
QUIBIM applies advanced analyValencia, Spain, the company is a spinsis algorithms including GPUoff of the Institute of Health Research
based processing, or Big Data and
La Fe, and was founded by Dr Angel
Machine Learning methodologies.
Alberich-Bayarri, a biomedical engiThe QUIBIM software enables
neer and Dr Luis Martí Bonmatí who
more information to be supplied for
is well-known in international radioldiagnosis and for early evaluation of
ogy circles and is the Director of the One of the founders of QUIBIM (Quantitative Imaging Biomarkers responses to pharmacological treatClinical Area of Medical Imaging of in Medicine), Dr Alberich-Bayarri said that the successful funding ments. The analytical models vary
the Hospital Universitario y Politécnico round will enable the company to develop further its analytical depending on whether the applicaplatform and its commercialisation.
tion is for hospitals, pharmaceutical
La Fe in Valencia.
companies or radiologists.
The business model of QUIBIM
(Quantitative Imaging Biomarkers in Medicine) is based on Alberich-Bayarri said : “This funding round will allow us
the extraction of quantitative information from medical to improve our analytical platform and its commercializaimages in radiology and nuclear medicine through original tion. In addition, our investors not only provide capital,
and advanced computer processing techniques. Alberich- but also give us practical advice, which is of special relBayarri describes the company’s aims as being to: “improve evance to us in our current phase of growth”

White Paper issued on “Cybersecurity
of Medical Imaging Equipment”
With a recent publication on
cybersecurity, DITTA, the global
voice for the diagnostic imaging,
radiation therapy, healthcare ICT,
electromedical and radiopharmaceutical industry, has reemphasized
the commitment of its company members to cybersecurity in the
Medical Imaging Equipment sector. The report urges all stakeholders to be vigilant in maintaining cybersecurity measures.
Downloadable free of charge from DITTA’s website, the report,
entitled “Cybersecurity of Medical Imaging Equipment”, is being
published at a time when breaches in security may already have
compromised patient safety and confidentiality of patient data.
DITTA Chair, Satoshi Kimura, said; “The Medical Imaging
Equipment industry takes its responsibilities in cybersecurity very
seriously. The insights delivered by Big Data analysis are placing
us at the threshold of major advances in care. If we are to realize
this opportunity, then stakeholders must be convinced that their
JANUARY 2017
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personal data is being handled safely and securely.” He stressed
that DITTA would act as a resource for cybersecurity standards
and regulations in the sector, in collaboration with regulators and
professional organizations that represent medical imaging, and IT
professionals
The DITTA White Paper sets out the principles of current best
practice for manufacturers and suppliers. It stresses that responsibility for cybersecurity cannot lie with a single stakeholder.
Manufacturers and hospital IT departments all need to work
hand-in-hand to implement these approaches.
This paper also points to security risks from increased connectivity. Medical Imaging Equipment, in line with all computer
systems, is increasingly networked through hospital intranet and
the internet. This poses its own security risks through network
intrusions. The report strongly recommends establishing clearly
defined processes for effective cyber prevention, and training all
relevant staff to implement and maintain them effectively.
DITTA represents more than 600 medical technology manufacturers, all committed to improving health care and patient
outcomes.
www.globalditta.org
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UHF Ultrasound
Recently, FUJIFILM VisualSonics announced that the world’s first ultra high frequency (UHF)
ultrasound system designed for clinical applications – the Vevo MD – had been approved
for clinical use in Europe. While most healthcare professionals will be familiar with conventional ultrasound as used by radiology departments, as well as the point-of-care systems
now common throughout healthcare centres, few outside of the research community
have any experience with UHF ultrasound. Dieter Fuchs, Market Development Manager at
FUJIFILM VisualSonics, gave some insight into the potential of this new technology.
What is UHF ultrasound, and how does it differ from
conventional ultrasound?
UHF ultrasound detects tissue structures based on their density,
and is fast, safe and pain-free. In that respect, it’s no different from
conventional ultrasound; the real difference is the frequencies
that are used. Usually,‘high frequencies’ in a conventional clinical
system, mean in the 12 to 15 MHz range. With UHF ultrasound
– specifically with the Vevo MD – we start with a 22 MHz transducer, and go up to 70 MHz, with the aim being to achieve higher
resolution and visualize objects that were not previously visible
with conventional ultrasound.
When and why was this technology originally developed?
The technology was developed in the late 1980s by Dr Stuart Foster at Sunnybrook Health Sciences Centre in Toronto, Canada. At
that time, researchers were beginning to deal with much smaller
organs or tissue structures – a live mouse heart, for example.
This is how UHF ultrasound started, since higher frequencies are
needed to be able to image small structures effectively. By 1999,
Foster had founded VisualSonics to meet the clear need in the
research market for fast, high resolution imaging in animal models. The key to the development of the technology was the appropriate application of key materials, such as piezoelectrics – solid
materials that change shape and produce acoustic waves when
stimulated with electricity. By fabricating ultrasound transducers
with these materials and miniaturizing many of the processes,
higher frequencies were achieved. The design of the transducers
and the subsequent processing of images are therefore equally
important, and these are the areas where FUJIFILM VisualSonics
has the expertise and patented technologies.
Today, UHF ultrasound is widely considered the gold standard for small animal research. From zebrafish to mice and rats,
the resolution it offers allows visualization of exactly what’s going
on in terms of anatomy or pathology, e.g. in the heart, tumors,
embryos, eyes, etc. – as well as the monitoring of any dynamic
changes in organs, for example in response to therapies. Because
it is non-invasive, it also addresses several ethical considerations
and allows “before, during and after” measurements – thus reducing variability and simplifying the analysis of results. This has
huge benefits, helping to drive translational research from the
laboratory to the clinic.
How was the Vevo MD developed, and is UHF
ultrasound safe for patients?
The Vevo MD, which is the first UHF ultrasound system
approved for clinical applications, was developed in response
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to requests from pre-clinical customers. Many of these individuals were hospital-based, typically with a clinical practice
alongside their research activities, and they were keen to use
the technology in the clinic. Rigorous testing was obviously
essential before UHF ultrasound could be routinely used
on patients, but we have been working with clinicians in a
pre-clinical research setting for over a decade, so there was
a wealth of available data highlighting both the safety and
clinical benefits of the technology. Completely new methods
of testing energy outputs for UHF ultrasound have been
developed, and we have already shown that the technique
is safe for a number of imaging modalities, with additional
options likely to be available in the near future.
What are the benefits of UHF ultrasound? What does
it allow you to do that you can’t do with conventional
ultrasound?
The outstanding feature of UHF ultrasound is its incredible
resolution. Conventional ultrasound can achieve a resolution
of down to 150 micrometres in the best case scenario, and so
any structures or pathological features smaller than this are
essentially undetectable. UHF ultrasound allows visualization of
structures down to 30 micrometres, making it ideally suited, for
example, to vascular applications looking at peripheral arteries,
specifically intima and media thicknesses.

Figure 1. Hemangioma. Top B-Mode (greyscale). Bottom Color Doppler showing blood flow high Doppler sensitivity
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With UHF ultrasound, it is possible to
assess peripheral arteries very accurately,
so allowing the patient to be treated in a
more targeted way. For example, a recent
study has shown that an increase in intima
and media thickness of peripheral arteries
could be a potential prognostic marker for
major adverse cardiovascular events, which
previously could only be detected with an
angiogram.
Who should choose UHF ultrasound
and why?
UHF ultrasound is opening the door to clinical applications where conventional ultrasound is not considered a viable technology,
so the two techniques complement each
other, rather than being competitive. With
the launch of the Vevo MD, we are now seeing UHF technology being used in a number
of different applications, for example dermatology, where resolution was previously a
limiting factor in ultrasound use.
What are the drawbacks – if any –
of UHF ultrasound?
The imaging capabilities of the system are
effectively limited by the laws of physics.
This means that the penetration depth
is limited to around 40 mm, depending
on the application and frequencies used,
as below this depth the signal attenuation becomes too great. Nevertheless, we
are now beginning to see intraoperative
applications which bypass this limitation
completely. For example, this technology
has been used in a specific case with local
ethical approval during spinal surgery to
confirm excision of a mass from the spinal cord, while avoiding damage to small
nerves. Although MRI can be used for preoperative planning in this type of case,
with UHF ultrasound it is possible to scan
the patient during the procedure to verify
the success of your intervention.
How has UHF ultrasound been used in
research applications? What are the
results of these studies?
The first peer-reviewed publication using
UHF in animal models appeared in 2000
and there are now over 1,000 papers using
the technology, so it is an established technique across several research fields. The
first UHF ultrasound study in humans
was published in 2007, but there are a
large number of commercial users who
JANUARY 2017

Figure 2. Median nerve imaged with conventional ultrasound, ultra high-frequency ultrasound and a histologic
slice in comparison to show the detail one can get with UHF (one could call it ultrasound biomicroscopy

are using our products for in-house development work, and so do not publish their
results. As with any new technology, it has
taken some time for researchers and clinicians to understand how to use UHF
ultrasound effectively, but there is now
considerable ongoing vascular work, and
we expect the launch of the CE-marked
Vevo MD to lead to a significant rise in the
number of publications.
In the early days, many clinicians used UHF
ultrasound to try and confirm what they
already suspected, and even then there were
surprising findings. Again, using vascular
applications as an example, there used to
be a widely accepted opinion that the use
of statins in atherosclerosis patients did not
affect the wall thickness of peripheral arteries, as no changes could be observed with
conventional ultrasound. UHF studies have
now shown that, while the overall thickness
remains the same, there can be a thickening
of the intima at the expense of the media.
So overall there might be very little change,
but the composition of the vessel itself is in
fact changing dramatically, and this was a
surprise. Interestingly, this may mean that
potentially good drug candidates were not
developed, as their benefits could not be
observed.
What do you see as the potential clinical applications for UHF ultrasound?
Initial interest in the technology has been
for vascular applications, but dermatology is another area now receiving a lot
of attention. Clinical assessment in this
specialty is typically based on a combination of physical examinations and biopsies, but clinicians obviously don’t want
D I
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to perform a biopsy unless absolutely
necessary. The resolution provided by
UHF ultrasound offers microscopic level
of detail without performing an invasive
procedure, and also allows visualization
of the underlying tissues. There are so
many layers involved in every clinical
situation and, with UHF ultrasound, it is
possible to measure the thickness of the
epidermis, the dermis and the subcutis,
as well as to study the muscles or tendons
underneath. This could be especially useful for the assessment of wound healing
and skin grafts. As with many dermatological conditions, early detection and
intervention can make a significant difference to the outcome.
Rheumatology is another area where
there are several potential applications
of UHF ultrasound. For example, scanning of peripheral joints could be used to
detect the early onset of disease, helping
to identify why a patient is experiencing
discomfort, so allowing earlier, more proactive treatments. It could also be used
in surgical applications, particularly hand
surgery, where patients are often reluctant
to risk an invasive procedure. Being able to
precisely pinpoint the problem, and show
it to the patient on a scan, can minimize
the need for exploratory procedures and
alleviate patient anxiety. These are just a
few examples, but it’s the clinicians using
the technology who will really drive the
field forward. UHF ultrasound is for the
moment a niche area now, but every new
user is breaking new ground – making
exciting discoveries and developing novel
applications – so there is a huge amount of
untapped potential.
29

Contrast Media
By Dr A Stys, Dr SJ Li, & Dr T Stys

Reduction in Contrast Induced
Nephropathy from Coronary
Invasive Procedures Using UltraLow Contrast Delivery Technique
Based on Automatic Injector
Contrast induced nephropathy (CIN) is an iatrogenic renal injury due to intravascular contrast exposure. The incidence of CIN exceeds 15% with conventional angiographic techniques in patients with pre-existent chronic kidney disease (CKD) or cardiorenal syndrome.
We developed an ultra-low contrast delivery technique (ULCD) using an
automated contrast injector system. A retrospective analysis was conducted in a total of 123 patients with CKD stage III or higher and who
had undergone coronary angiography, percutaneous coronary intervention
(PCI), or a combined procedure, using the ULCD technique from 2013 to
2014. The median contrast volume used was 17.9 mL (N=123). The study
cohorts comprised diagnostic (15.2 ml; N=72), PCI (17.1 mL; N=30), and
PCI and diagnostic groups (27.9 mL; N=21). The incidence of CIN observed
in the entire cohort through day 7 was 3.3 % (4/123). Compared to data
from literature, the ULCD technique delivers much less contrast per case
and has lower CIN rates.

CIN is associated with adverse clinical outcomes including
prolonged hospitalization, potential progression to end-stage
renal disease requiring dialysis, major adverse cardiovascular
events, and higher mortality. The CIN is defined as >25 %
relative increase or an absolute increase of >0.5 mg/dL in
serum creatinine at 72 hours following contrast exposure.
The risk of CIN is significantly higher in patients with CKD,

diabetes, heart failure, and hemodynamic instability. CKD is
probably the most significant risk factor for CIN development. Numerous therapies have been tested to avert CIN,
but the only successful preventative strategies proven so far
include appropriate hydration before contrast exposure, use
of iso-osmolar/non-ionic contrast media, and contrast volume reduction. On this note, one study advocated contrast
volume reduction such that its volume-to-creatinine clearance ratio is <3.7 [1,2].

The Authors:

ULCD STUDY

Adam Stys, MD, Shenjing Li, MD & Tomasz Stys, MD

Our ultra-low contrast delivery technique (ULCD) was
first implemented in 2006 at our institution (Sanford
Cardiovascular Institute, Sanford School of Medicine
University of South Dakota, USA). It is a relatively simple
and time-efficient technique that uses automated contrast injector system (ACIS) with feed-back programming. The aim of ULCD is to minimize contrast volume
without sacrificing angiographic quality. The strategy

Introduction

Sanford Cardiovascular Institute,
Division of Cardiology,
Sanford School of Medicine at University of South Dakota, 1301
W 18th Street,
Sioux Falls, South Dakota, USA
Corresponding author
email: Adam.Stys@SanfordHealth.org
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Figure 1. Left coronary angiography AC programmimg protocol (first injection). The first angiographic run settings depend on the visualization of the coronary upon filling
the catheter with contrast. The settings are listed in the following order: volume (mL)/flow (mL/sec)/rise time (sec)/pressure (psi)

to reduce the contrast volume starts
before a procedure. If available, prior
angiography can be used as “roadmap”
especially in patients with bypass grafts
or coronary artery anomalies. Selection of small size angiographic catheters can minimize contrast volume
(at most 5 French catheters. Femoral
access in our experience at least trends
to lower contrast volumes, thus we prefer it in patients with CKD higher than
III. Although in the literature there is
no definite proof that femoral access
results in lower contrast volume delivered, in our experience it does make a
difference, probably due to very low
absolute contrast amounts used. We
believe that classical catheters developed for femoral access due to ease
of manipulation through groin make a
positive difference. The catheters’ coronary engagement is usually accomplished without any contrast delivered,
just by observing their behavior on
fluoroscopy and monitoring pressure
wave tracings. Biplane camera with one
injection for two standard diagnostic
views is routinely used. No fewer than
15 frames per second cineography is
used in ULCD for the sake of resolution. ACIS programming protocols
are standardized for the left coronary
artery and the right coronary artery [3].
Initially, a small-volume injection of 0.5
mL, referred to as the “spill over”, is used
to assess coronary artery size (divided
into large, average, and small) and flow
(characterized as brisk or medium/slow
flow). This information is used for ACIS
32

initial programming. The left coronary
artery system usually requires 2 contrast
injections (4 standard runs). The right
coronary artery usually requires a single
injection (2 cine runs).
In our retrospective study, a total of 123
patients with CKD underwent either
diagnostic, PCI, or PCI/diagnostic procedures during the study period. The
median contrast volumes were lowest
in diagnostic (15.2 mL; N=72), then in
PCI (17.1 mL; N=30), and highest in
diagnostic/PCI group (27.9 mL; N=21).
Of these patients, none developed CIN
within 72 hours of the procedure. Only
4 out of 123 patients (3.3%) had a CINdefining increase in creatinine within 7
days. An additional 5 patients developed
CIN by the end of week 3. The incidence
of CIN during the total 30-day followup period was 7.3% (9 out of 123) [4].
DISCUSSION

Achieving euvolemic status before an
invasive coronary procedure is a proven
way to decrease CIN incidence; however, decreasing the volume of contrast
administered is also a critical factor in
achieving this goal. There is a surprising paucity of data in literature when it
comes to contrast load reduction, especially if one takes into account the millions of coronary invasive procedures
performed annually around the world.
Decreasing the volume of contrast
without sacrificing image quality seems
somewhat unpopular and even embarrassing topic. Yet, recent MOZART
trial confirmed that contrast limitation
D I
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decreased he incidence of CIN development [5]. Contrast volume/creatinine
clearance ratio can be an independent
predictor for CIN development.
The effort to minimize contrast volume
during coronary invasive procedures
must persist and persevere in the cardiology world. One recent meta-analysis
suggests that ACIS use is associated with
a 45 mL relative reduction in contrast
volume and a 15 % decrease in incidence
CIN compared with manual injection
technique [6]. We developed a ULCD
technique that uses significantly lower
volumes (15-20 mL, although procedures using less than 10 mL of contrast
are not unusual in our practice). The
incidence of CIN seems also lower.
ULCD is a technique that comprehensively optimizes every step of an invasive coronary procedure to achieve
lowering of the contrast volume. The
prior angiogram (or its report) helps
operator to understand the individual
patient’s coronary anatomy and roadmap the guiding catheter engagement/
guide wire manipulation with only
fluoroscopy. The use of a biplane camera decreases contrast volume by half
compared to a single plane camera. A
guiding catheter telescopic extension
(e.g. GuideLiner) that can deeply intubate a coronary artery can also serve
as contrast limiting device in addition
to its usual function of providing extra
support. We use this device frequently
for this purpose; injection volumes of
0.5 - 1 mL can be used to fully opacify
the distal to its tip coronary circulation.
However,
our
specific
ACIS
JANUARY 2017

Figure 2. RCA injectors ACI programming protocol. The settings are listed in the following order: volume (mL) /flow (mL/sec)/rise time (sec) /pressure (psi)

programming is the key for successful
contrast volume reduction in ULCD.
We believe that standardized protocol
of automatic injections can much more
efficiently and accurately minimize contrast volume compared to manual injections. It also has the potential of being
a safer and faster way of working in the
cath lab.
As seen in every aspect of current technological advances, machines controlled by
computers are an intergral part of progress and eventually become indispensable. In our opinion this is going to be
the fate of ACIS versus manual injections.
Moreover, ULCD can be taught more easily since generally manual injections are
not standardized and so are difficult to
accurately communicate to trainees.

CONCLUSION

low contrast administration for coronarography

In conclusion, ULCD is a simple, efficient, reproducible technique that can be
easily learned by cardiologists and catheterization laboratory technicians. We
recommend its use at least in patients
undergoing coronary invasive procedures. and at high risk for CIN

and percutaneous coronary intervention using the
automatic injector. The need to focus on contrast
preservation techniques. Postepy w Kardiologii
Interwencyjnej. 2011; 7(1): 8-14.
4.Kelly SC, Li S, Stys TP, Thompson PA, Stys AT.
Reduction

in

Contrast

Nephropathy

From

Coronary Angiography and Percutaneous Coronary
Intervention With Ultra-Low Contrast Delivery Using
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Book review
Emergency Point of Care Ultrasound, 2nd Ed

By J Connolly, A Dean, BHoffmann, B Jarman
Pub by Wiley-Blackwell 2017 448 pp 2017, € 112

In this critical area of emergency care, a sound knowledge and understanding of POC
ultrasound is of utmost importance. The authors have extensive knowledge in this
field and are considered leaders in the development of point of care ultrasound, with
extensive international experience of teaching in this area. The individual chapters
are written by current experts in their field to create an authoritative text covering all
areas of this exciting new area of medicine.
Each chapter begins with an introduction to each focused scan and a detailed description of the method for obtaining the images, followed by examples of normal and
abnormal scans. Added features for each chapter are pitfalls of the technique and
valuable pearls from experienced users, together with a summary listing the most up
to date evidence. An accompanying website augments the information with video clips
showing probe positions and orientations.
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Case Study
Reliable breast density measurements
For over 100 years, Punxsutawney Area Hospital in Pennsylvania,
USA has been committed to providing the best care for patients
in the three-county area of western Pennsylvania. The 49-bed
rural hospital sees about 17,000 patients per year with its radiologists reading approximately 225 mammograms each month.
Being in the state of Pennsylvania, the hospital is legally obliged
to inform patients of their breast density status but recognized
that the breast density measurement method they used previously was was not providing consistent, reproducible results, so
they decide to adopt the iReveal system from iCAD.
Punxsutawney Area Hospital first implemented a volumetric breast density solution over three years ago to help
standardize the assessment of reporting breast density.
Although breast density can change as a woman ages, the
hospital realized that the method they were using at the
time was providing inconsistent results on patients whose
tissue appeared unchanged.
“We had instances where a patient would have a mammogram screening and receive a breast density value
from our previous vendor software only to come back for
a follow up and receive a completely different number,”
said Jason Stiver, radiology department manager at PAH.
Not only was this technology costing the hospital valuable
dollars each month, more importantly, it was not assisting
PAH’s radiologist in providing top of the line care – its
sole intended purpose,” Stiver recalls.
In the state of Pennsylvania, hospitals are required by law
to inform patients of their breast density values. However,
they are actually not required to have a software program
for calculating breast density. Despite the issues with its
former technology, PAH still recognized the value in having a breast density software solution in conjunction with
its radiologist’s expert opinion to ensure legal compliance.
Therefore, the hospital and its radiologist soon went on
a search to find the most accurate solution possible. In
October 2015, PAH implemented iCAD’s iReveal at its
facility.
With “literally no learning curve” according to Stiver, PAH
was up and running on iReveal within a day. “There was
no user training required. It’s all very point blank and
automated and gives you all the data you need,” he said.
In addition to the seamless integration, PAH’s radiologist
was also able to quickly provide his patients with a more
accurate diagnoses and better quality care with iReveal’s
“appearance-based” approach.
“I am extremely pleased with iReveal, as the solution’s
clinical support decision scorecard is extremely accurate
and helps me make more informed decisions,” said PAH’s
JANUARY 2017
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Dr. Omar Khalaf Al-Tawil
Radiologist at Punxsutawney
Area Hospital, PA, USA

radiologist, Dr. Omar Khalaf Al-Tawil. “For example, if a
patient’s scan comes back in between two possible categories and I have to make an executive decision on whether
to report the density as one or the other, I can refer to the
plus/minus scale on the iReveal reveal score and get a
clearer picture on which way the result is leaning.”
Now, after implementing iReveal, PAH has already seen

iCAD’s iReveal Breast Density Analysis Module brings breast density assessment capabilities to the company’s Advanced Mammography Platform

great benefits. It is confident that its health IT investment is generating a positive ROI and can consistently
provide first time and follow up patients with accurate
breast density results. Further, when marketing itself to
referring providers in the community, the hospital always
mentions that in conjunction with its 3-D mammography
it is also utilizing the most accurate breast technology on
the market.
When reflecting back on the impact that iReveal has
made on PAH, Stiver recalls, “iReveal takes all the guess
work out of determining breast density. If any other facility wants the most accurate and reliable software for its
patients, look no further than iReveal.”
iCAD,
Nashua, NH, USA
www.icad.com

E U R O P E

35

TECHN OLOGY update
Patient Radiation Dose
Reporting for Nuclear
Medicine and PET Imaging
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manage the department.
NumaStatus adds an additional
layer of safety by providing the user
with the patient demographics,
requested protocol and radiopharmaceutical at the location and time of
administration. The system improves
quality, safety and efficiency by providing a method to enter and view
the valuable dose and patient information from anywhere in the facility.
Numa
Amherst , NH, USA
www.numa-inc.com.

Numa, a specialist in multivendor compatibility and DICOM
solutions, has introduced a new software application which is claimed
to change the way patient radiation dose is recorded and shared
in nuclear medicine and PET
departments. The company’s new
NumaStatus system allows users
to easily create DICOM compliant
patient radiation dose reports from
anywhere in the facility. The applica-

Flagship CT System

tion interfaces with dose calibrators
and Radiology Information Systems
(RIS) to create DICOM structured
reports (SR) and Secondary Capture
(SC) files that can be shared with the
modality, dose management systems,
PACS and EMR. NumaStatus is a
web based application that supports
desktop and mobile devices. Realtime updates of the patient’s status
during the scheduled procedure is
instantly communicated to all user’s.
Accurate patient dose is imperative in providing optimum diagnostic information for the reading
physicians. The modality and image
processing applications require precise dose information to calculate
quantitative imaging statistics such
as Standardized Uptake Values
(SUVs) used in the diagnosis of
disease. NumaStatus electronically
communicates this information and
helps reduce errors.
Dose management systems can
use the information in the reports
record of a patient’s overall exposure
to radiation and create statistics to

for patients than ever before.The
system is small, light and consumes
less power, fitting into a footprint of
only 19 square meters with a short
bore, flared design and 30-degree
tilting gantry.
Toshiba Medical Systems
Europe
Zoetermeer, The Netherlands
www.toshiba-medical.eu

The introduction of the new
Aquilion ONE / GENESIS Edition,
the new premium system from
Toshiba Medical that builds upon
a 10-year history of leadership in
area detector CT, transforms clinical confidence, the patient experience and providers’ workspace. The
new system features PUREViSION
Optics, PUREViSION Detector and
FIRST (MBIR), which improve high
contrast spatial resolution up to 129
percent (2.29 times), while reducing radiation dose by up to 85.3
percent.With reconstruction times
up to 80 images per second and
FIRST reconstruction achieved in
as little as three minutes per volume
(320 images), exams are now faster
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1000th installation of
patient-friendly environment for CT imaging

Philips has just completed the
1000th installation of its tailored
Ambient Experience solution which
uses using dynamic lighting, video
and sound to create a relaxing environment during CT imaging procedures. The aim is to place patients
in a calming and eassuring environment during what can be stressful
experience. By giving patients personalized control of the theme that
defines the color and intensity of the
ambient lighting as well as the video
and sound in the room, their involvement and engagement in procedures
is enhanced. By adopting specialized
‘patient-centric’ design strategies,
examination and treatment rooms
are de-cluttered so that patients feel
less overwhelmed by technologically
complex medical equipment and procedures. Philips’ Ambient Experience
not only benefits patients but has also
been shown to decrease the duration
of procedures . This was proven in a
survey conducted in September 2015
by the Children’s Hospital for Wales
(UK) among 116 parents/caregivers
of pediatric patients showed the following results: 89% of parents indicated that it was easier or a lot easier
for their child to relax in the new
radiology department and 72% indicated that, compared to their experience in the former radiology department, the experience of the imaging
procedure was a lot better for their
child.
The 1000th installation of Ambient
took place at the St. Claraspital hospital in Basel, Switzerland and coincided with the installation in the
hospital of Philips IQon Spectral
CT imaging system, the world’s first
spectral detector based CT scanner
that provides clinicians with multiple
views of a patient’s anatomy within a
single, low-dose exam.
“It is amazing to see the initial
positive impact that the Ambient
Experience environment has on our
patients undergoing CT imaging procedures in the room,” said Professor
Hoffmann, Chair of Radiology at
St. Claraspitalel. “Rather than being
JANUARY 2017

workflow requires a sophisticated, automated solution that
can be adapted to the needs of different facilities.”
Conserus Workflow Intelligence works within the customer’s existing IT environment to help improve resource utilization and quality. It offers closed loop communications and a
deep understanding of the diagnostic imaging space – from
the specifics of radiology and cardiology workflows to data
sharing and interoperability. Ultimately, Conserus Workflow
Intelligence helps provide clinicians with what they need the
right, relevant patient data at the right time
McKesson
San Francisco, CA, USA
www.mckessonimaging.co.uk
stressed, these patients are visibly much more relaxed during
their scans, which makes it better for them and more efficient
for our hospital staff. Combined with the unique capabilities
of Philips’ IQon Spectral CT imaging compared to conventional CT imaging, I am looking forward to delivering a whole
new standard of care for our patients”, added Prof Hoffman.
Philips Healthcare
Eindoven, The Netherlands
www.philips.com

New MRI magnet technology
dramatically reduces helium usage

MRI uses superconducting magnets that are cooled to
minus 268 degrees Celsius in order to take images. The only
way to keep MRI magnets that cold is by using thousands of
liters of liquid helium.
However this critical component in MRI systems, has
already gone through two shortage crises. in recent years.
Helium supply is finite and demand has been rising over

Peer Review and Feedback Learning in
Radiology

Peer feedback learning and peer review are increasingly being
recognized as keys to improving patient care, minimizing patient
harm, sharing learning from discrepancies, and improving
departmental quality assurance. In response to this McKesson
has introduced Conserus Workflow Intelligence, a fully integrated, vendor-neutral solution whose intelligent rules engine
integrates peer review into a radiologist’s daily practice, and
supports a truly educational process by assigning studies that
are timely, appropriate and blinded. Each step in the process is
automatically documented and the data are available to educate
and drive continuous improvement.

David Howard, Conserus Product Executive, at McKesson
commented “Our customers are increasingly faced with
higher workloads and higher demands for quality. They need
solutions that help them meet these demands within their
daily workflows and within the parameters of their existing infrastructure. Workflow orchestration helps bring consistency to quality processes like peer review and integrate
them into clinical operations. New standards in peer feedback
call for reviews to be both blind and timely. This type of
JANUARY 2017
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the past decades. To meet this challenge GE Healthcare has
unveiled Freelium, a magnet technology that is designed to
use an amount of liquid helium that is only one percent of that
required in conventional MRI magnets. Instead of the average
2,000 liters of precious liquid helium, Freelium is designed to
use only about 20 liters. Magnets with Freelium technology
are designed to be less dependent on helium, much easier
to site, and eco-friendly. This means that hospitals no longer
need extensive venting that often requires siting a magnet in
a separate building or newly constructed room. Additionally,
a Freelium magnet does not need any refilling during transportation nor throughout its lifetime. Thus when Freelium
technology is integrated into a commercialized product in the
future, it could make MRI more accessible and less expensive
to site and operate. This is particularly important in developing countries or regions that lack necessary infrastructure, or
in major metropolitan cities where siting a magnet can often
cost more than the magnet itself. Patients who currently do
not have access to the diagnostic benefits of MRI today may
have access in the future due to this breakthrough technology.
GE Healthcare
Chalfont St Gil es, Uk
www.gehealthcare.com
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MRI scans – up to ten times faster with no compromise in image
Siemens Healthineers has unveiled a groundbreaking
technology that overcomes one of the major limitations in
magnetic resonance imaging (MRI), namely that acquisition
times can sometimes be long, which presents a significant
challenge when scanning moving physiology. With Siemens’
Compressed Sensing,
MRI scans can now
be performed in a
fraction of the time
previously required
for examinations. For
example rather than
lasting roughly six
Cardiac Cine segmented (left; TA: 8 heartbeats)
vs. Compressed Sensing Cardiac Cine1 real- minutes, Cardiac Cine
time (right; TA: 1 heartbeat). Volunteer with imaging can now take
difficulties holding breath (Dyspnea) showing just 25 seconds when
blurry images in segmented Cine while the using
Compressed
image quality of Compressed Sensing Cardiac
Sensing. This is made
Cine is not affected.
possible by an innovative algorithm that drastically reduces the amount of data
acquired, speeding up image acquisition drastically. The MRI
scanner can thus accommodate more cases, and new patient
groups can be treated.
“Compressed Sensing enables scanning speeds that we
could only dream of before,” says Dr. Christoph Zindel,
Siemens’ VP of MRI. “Compressed Sensing Cardiac Cine
is just the first step; we are already working to expand this
technology” says Zindel. Due in particular to the unparalleled levels of tissue contrast it offers, its comprehensive and
radiation-free visualization of morphology and functionality,
as well as its ability to support physicians in gaining high
diagnostic certainty, MRI has become a fixed component in
radiological imaging. For cardiac cases, it is widely considered the gold standard for evaluating heart function. Yet, this
method has a clear disadvantage when it comes to moving
organs: Due to the long acquisition times, some examinations are limited in their application. Further increasing MRI
scan speeds is therefore of critical importance – and this is
where Compressed Sensing comes in. Only key data points
acquired Thanks to the new technology, fewer data points
are needed in order to provide the radiologist with images of
diagnostic quality. With the help of iterative reconstruction,
high resolution, high-quality images can be reconstructed –
with no image information loss in the process. Additionally,
the efficient inline reconstruction algorithm allows high
clinical throughput. The acquired data is calculated directly
at the scanner, requiring no export or external processing of
the acquired data.
In cardiac imaging, Compressed Sensing Cardiac Cine
takes full advantage of this algorithm: Rather than having to
hold their breath 10 to 14 times, which can take roughly six
minutes due to regenerative breaks during the scan, patients
can breathe freely – as a result the acquisition roughly takes
25 seconds. To accurately assess additional quantitative information, such as ejection fraction, only a single breath hold
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is needed. Motion artifacts caused by breathing and heartbeats are effectively avoided. This is particularly beneficial
for older and critically ill patients who are unable to hold
their breath during the examination. With the high speed of
Compressed Sensing Cardiac Cine, cardiac MRI has become
accessible for entirely new patient groups, including those
with cardiac arrhythmias. In the past, Cardiac MRI scans
were never an option for these patients due to the low diagnostic quality of the images. This is no longer the case with
the new application
“Since 38 percent of my patients suffer from arrhythmias,
ten percent of which have atrial fibrillation, I use Compressed
Sensing Cardiac Cine regularly,” says Dr. Christoph Tillmans
from the diagnostikum Berlin clinic. “In patients with suspected constructive pericarditis, I’d like to visualize the
movement of the cardiac septum as they breathe freely. And
here Compressed Sensing Cardiac Cine provides me with
diagnostic imaging quality,” he emphasizes. Thanks to adaptive triggering, the entire cardiac cycle – including diagnostic
information about the late diastolic phase – can now be
recorded in real time with only one breath hold. As scientific
studies have shown, Compressed Sensing Cardiac Cine also
offers excellent visualization and quantification of the left
ventricle function.
Taking the example
of a single ventricular
heart, a birth defect,
Dr. François Pontana
of the University
Hospital of Lille,
France, draws the following conclusion: Two chamber view of a volunteer both acquired
“The most impor- during free-breathing. Single heart-beat realtant advantage of time Cardiac Cine conventional (left) vs.
Compress Sensing Cardiac Cine1 (right). The
Compressed Sensing lower spatial resolution of the conventional realCardiac Cine is that time sequence leads to very low spatial detail,
we can visualize the while the image quality and spatial resolution
complete contraction of Compressed Sensing Cardiac Cine is subof the heart chamber, stantially better.
of volumes and the
ejection fraction, with only one breath-hold. It is particularly
helpful in this case since the patients find it difficult to hold
their breath. When monitoring patients undergoing treatment, this key benefit is hugely significant and clinically
relevant.” further developed the algorithm and transformed
it from an idea into a product. All over the world, selected
customers have been using a so-called ‘work-in-progress’
(WIP) package for a number of years now, which is an imaging package for application in research. This Compressed
Sensing technology has been tried and tested in a number of
clinical settings; numerous studies attest to the advantages
of the method.
Siemens Healthineers
Erlangen, Germany
www.healthcare.siemens.com
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