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Multitom Rax: Join the new
movement with robotic X-ray
siemens.com/multitom-rax

In today’s healthcare environment,
excellent patient care and outstanding
productivity often compromise each other.
Multitom Rax1) puts an end to “either/or”.
Robotic Advanced X-ray – RAX – supports
you in streamlining clinical pathways
while improving diagnostic insights and
treatments.

With an open design that reduces patient
transfers, pain, and anxiety while offering
more space to perform interventions.
With twin robots to simplify, standardize,
and speed up operations. All with the goal
of accelerating productivity and allowing
humans to do what they do best – care
for patients.

How? With one scanner that offers a
multitude of X-rays – in just one room
and at an expert level. With movements
that create natural Real 3D2) images –
even under weight-bearing conditions.

Prepare yourself for the future with the
world’s first Twin Robotic X-ray scanner –
achieving a new level of excellence
with regard to diagnostic insights and
treatments.

1)

RAX – Robotic Advanced X-ray –
opens up exciting new movements
for enhanced patient care and outstanding productivity.

Multitom Rax is not commercially available in all countries. Due to regulatory reasons its future availability cannot be guaranteed.
Please contact your local Siemens organization for further details. 2) Option, only in combination with additional workstation syngo X workplace.
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Screening mammography:
reducing “harm” by allaying fear

A

lthough touted as being
a model of openness and
maximising feedback and
input, the bureaucratic process which the mighty United States
Preventive Services Task Force (USPSTF)
uses to publish its recommendations on
various medical practices has the disadvantage of turning the process into such
a long-drawn out marathon procedure
that many observers feel punch-drunk
at the end of the process. Thus, the new
set of draft recommendations regarding the use of mammography to screen
for breast cancer that have just been
finalized in January 2016, actually first
saw public light in a draft version as
far back as April 2015. Since then there
has been a comprehensive review of
evidence on the benefits and harms
of screening mammography, as well as
input received from public and health
care professionals in the U,S, on its draft
recommendation. On the face of it there
is of course no problem in receiving
comments and input, with the implicit
assumption that the final document will
represent a democratically arrived at
consensus statement, with which noone will violently disagree. However
this is not so with a subject where currently opinions are so polarized as on
the evaluation of the relative harms and
benefits of screening mammography,
on which the USPSTF recommendations are based. The lengthy consultation process seems to be just a way of
prolonging and making more venomous
the already bitter debate on the pros
and cons of screening mammography.
And for European observers it is no
consolation to play the ostrich and pretend that this is a purely US problem,
although the jurisdiction of the USPSTF
is in legal terms purely limited to the
US. The issues are just as rife in Europe.
On the one hand, the results of several
statistically significant studies show in
particular that the use of digital breast
tomography technology can result in a
significant increase in the number of
particularly small lesions detected. On
the other hand the epidemiologists and
statisticians point out that such early
identification rate of small breast cancers, is not at all or — poorly correlated
D I
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— with the number of large breast cancers or with deaths from breast cancer.
The result is that the intuitively positive reaction to the demonstration that
technological advances such as breast
tomo detects more lesions is negated
by the idea of overdiagnosis. As Narod
put it in a recent paper (Narod S. Breast
cancer: The importance of overdiagnosis in breastcancer screening. Nat Rev Clin Oncol. 2016;13:5)

“Herein lies the dilemma: if mammography fails to deliver on the benefits it
promises because of poor test sensitivity, a ‘better’ (more-sensitive) test, such
as 3D tomography, might be salutary;
however, if mammography fails us in
our efforts to reduce breast-cancer morbidity and mortality because of over
diagnosis, then introducing a moresensitive test will surely compound the
problem”
In the face of opposing views among
even the professionals, it is not surprising that the people most concerned,
namely normal-risk women themselves,
are confused as to whether to volunteer
for screening mammography or not. This
is all the more understandable since the
learned bodies themselves offer different recommendations The just-finalized
USPSTF publication recommends that
women aged 50-74 at average risk for
breast cancer undergo screening mammography every two years and that the
decision to screen women younger than
50 be “individualized, weighing the benefits and harms of screening”. In contrast other organizations, such as the
American Congress of Obstetricians and
Gynecologists, and the American College
of Radiology, have continued to recommend annual breast cancer screening
beginning at age 40. Similar differences
exist in Europe.
In the midst of all this confusion,
perhaps there is one glimmer of hope.
In a very recent paper (Lee J et al. Direct
Interactive Public Education by Breast Radiologists
About Screening Mammography: Impact on Anxiety

it
has been shown that one of the “harms”
of screening mammography, namely the
anxiety that most women feel can be significantly reduced by radiologist-provided
interactive education. At last some good
news on which everyone can agree. n

and Empowerment. J Am Coll Radiol. 2016;13: 12)
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IMA GI N G NEWS
Large study shows that deaths from
DCIS are very low except in young
and black women

One of the major debates ranging in the field of screening
mammography is the issue of overdiagnosis, and thus overtreatment, which are considered as inevitable consequences of most
screening programmes. The issue highlights the need to distinguish clinically relevant lesions that require active treatment
from those that can be safely left alone or monitored and only
need to be treated if they change characteristics.

The historic practice of surgical treatment for all DCIS is
unlikely to be optimal for lower risk patients so a clearer understanding of how to manage DCIS is required.
A recently published paper (Narod SA, Iqbal J, Giannakeas V,
Sopik V, Sun P. Breast Cancer Mortality After a Diagnosis of Ductal
Carcinoma In Situ. JAMA Oncol. 2015; 1 (7):888). followed up no
fewer than 108196 women who had been diagnosed with DCIS
using data from the United States Surveillance, Epidemiology,
and End Results (SEER) registries database. Researchers compared the participants’ risk of dying from breast cancer with
women in the general population. It has not previously been
clear what factors are associated with deaths from breast cancer
in women with DCIS.

“... we should rethink our strategy for the
detection and treatment of DCIS...”

Microcalcifications can indicate ductal carcinoma in situ (DCIS),

Breast cancer screening has led to a large increase in the
number of diagnoses of ductal carcinoma in situ (DCIS). Prior
to the advent of screening, DCIS accounted for only about 3 % of
detected breast cancers. Now DCIS accounts for approximately
20% to 25% of screen-detected breast cancers. The cells that
make up DCIS look like invasive cancer both pathologically and
molecularly, and therefore there is a reasonable presumption that
these lesions are the precursors of cancer and that early removal
and treatment would reduce cancer incidence and mortality

Results from the new study showed that breast cancer specific
mortality at 20 years was very low at only 3.3% (95% confidence
interval 3.0% to 3.6%) overall in women with a DCIS diagnosis.
In an editorial accompanying the paper, (Esserman L, Yau
C. Rethinking the standard for ductal carcinoma in situ treatment. JAMA Oncol 2015; doi:10.1001/jamaoncol.2015.2607.
Drs Esserman and Yau, of UCSF School of Medicine in
San Francisco, California, said, “Given the low breast cancer
mortality risk, we should stop telling women that DCIS is an
emergency and that they should schedule definitive surgery
within two weeks of diagnosis.” Instead, they recommended,
“We should continue to better understand the biological characteristics of the highest risk DCIS (large, high grade, hormone receptor negative, HER2 positive, especially in young
and African American women) and test targeted approaches
to reduce death from breast cancer.” Esserman and Yau added
”The analysis of Narod et al fuels a growing concern that we
should rethink our strategy for the detection and treatment
of DCIS”. The lead researcher of the epidemiological study
Dr Steven Narod, of the Women’s College Research Institute
in Toronto, Canada pointed out however that “Some cases of
DCIS have an inherent potential for distant metastatic spread.
It is therefore appropriate to consider these as de facto breast
cancers and not as pre-invasive markers predictive of a subsequent invasive cancer,”

MRI shows brain differences in premature
babies who later develop autism

Extremely premature babies run a much higher risk of
developing autism in later childhood, and even during the
neonate period differences are seen in the brains of those
who do. This is the finding of a new study by researchers
from the Karolinska Institute in Sweden (Padilla N, Eklöf E,
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IMAGING NEWS
Mårtensson GE, Bölte
S, Lagercrantz H,
Ådén U Poor Brain
Growth in Extremely
Preterm Neonates
Long Before the Onset
of Autism Spectrum
Disorder Symptoms
Cortex. 2015 pii:
bhv300b).
Extremely pre
term neonates survive at increasingly
early gestation periods thanks to the
advances over the
recent decades made
in intensive care.
However, babies born more than 13 weeks prematurely run a
serious risk of brain damage, autism, ADHD and learning difficulties. They are exposed to numerous stress factors during
a period critical to brain development, and it is possible that
this plays a key part in the development of autism spectrum
disorder (ASD).
In this recent study, the researchers examined over 100
babies who had been born extremely prematurely (i.e. before
week 27). With the parents’ permission they studied the growth
of the babies’ brains using magnetic resonance imaging during
the neonate period, and then screened the children for autistic
features when they had reached the age of six.
“We were surprised by how many – almost 30 per cent –
of the extremely preterm-born children had developed ASD
symptoms,” says Ulrika Ådén, researcher at the Department
of Women’s and Children’s Health at Karolinska Institutet
and neonatologist at the Neonatology clinic at Karolinska
University Hospital in Sweden. “Amongst children born after
full term pregnancy, the corresponding figure is 1 per cent.”
The researchers found that it was more common in the
group of children who had developed ASD for there to have
been complications during the neonate period, such as surgery, than it was amongst their prematurely born peers who
had not developed ASD. Already in the neonatal period, long
before the children had manifested signs of autism, differences
could be observed between the extremely preterm babies
who went on to develop ASD and those who did not, with
diminished growth of the parts of the brain involved in social
contact, empathy and language acquisition – functions that are
impaired in autistic children.
Autism is generally attributed to genetic factors, even if
no specific autism gene has been identified. This new study
supports previous findings indicating that birth weight and
complications can increase the risk of autism.
“Our study shows that environmental factors can also cause
autism,” says Dr Ådén. “The brain grows best in the womb,
and if the developmental environment changes too early to a
life in the atmosphere, it can disrupt the organization of cerebral networks. With new therapeutic regimes to stimulate the
development of such babies and avoid stress, maybe we can
reduce the risk of their developing ASD.”
6
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Low dose CT screening of high-risk
lung cancer patients shown to be
cost-effective
The National Lung Screening trial (NLST) was conducted
in the United States from August 2002 through April 2004 to
determine if low-dose computed tomography (LDCT) screening could reduce lung cancer mortality. The NLST, which
involved more than 53,000 participants, showed that three
annual scans of a high-risk population resulted in a 20%
reduction of lung cancer mortality after about six years of
follow-up. Smaller European trials with somewhat different
screening protocols and at-risk populations found either some
evidence of lower mortality or no benefit. The U.S. Preventive
Services Task Force rated the quality of these European trials
as fair or less, but rated the NLST as a large, good-quality trial,
and gave a grade B recommendation for annual LDCT screening of people aged 55 to 80 with a 30-packyear smoking history who currently smoke or who quit within the past 15 years.

Thus, the US National Lung Screening Trial supports
screening for lung cancer among smokers LDCT scans.
However the cost-effectiveness of such screening in a publically funded health care system remains a concern.
Now a Canadian team have published the results of their
study to assess the cost-effectiveness of LDCT scan screening for lung cancer within the Canadian health care system
(Goffin JR , Flanagan WM, Miller AB, Fitzgerald NR, Memon
S, Wolfson MC, Evans WK. Cost-effectiveness of Lung Cancer
Screening in Canada. JAMA Oncol. 2015;1(6):807-13). They
used a Cancer Risk Management Model (CRMM) which simulated individual lives within the Canadian population from
2014 to 2034, incorporating cancer risk, disease management,
outcome, and cost data. Smokers and former smokers eligible
for lung cancer screening (30 pack-year smoking history, ages
55-74 years, for the reference scenario) were modeled, and
performance parameters were calibrated to the National Lung
Screening Trial (NLST).
The results showed that lung cancer screening with LDCT
appears cost-effective in the publicly funded Canadian health
care system and an adjunct smoking cessation program has
the potential to improve outcomes.
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Compared with no screening, the
reference scenario saved 51,000 qualityadjusted life-years (QALY) and had an
incremental cost-effectiveness ratio of
CaD $52 000/QALY. ( i.e. approx. 34 000
EUR/QALY).
If smoking history is modeled for
20 or 40 pack-years, incremental costeffectiveness ratios of CaD $62 000 and
CaD $43 000/QALY, respectively were
generated (i.e. approx, 41 000 EUR and
28 000 EUR/QALY).
An adjunct smoking cessation program improving the quit rate by 22.5%
improves the incremental cost-effectiveness ratio to CaD $24 000/QALY.
(approx. 16 000 EUR/QALY)

fMRI might detect
late-onset Alzheimer’s
disease decades
before symptoms start

A recently published paper from a
team of researchers in Bonn, Germany

raises the possibility that functional
MRI might provide a technique for
the detection of late-onset Alzheimer’s
disease decades before symptoms start,
since adults who carry the APOE-ε4
mutation show impaired grid-cell
activity on functional magnetic resonance imaging (Kunz L et al. Reduced
grid-cell-like representations in adults
at genetic risk for Alzheimer’s disease.
Science. 2015; 350: 430). The German
team point out that Alzheimer’s disease (AD) manifests with memory loss
and spatial disorientation and that AD
pathology starts in the entorhinal cortex, making it likely that local neural
correlates of spatial navigation, particularly grid cells, are impaired. Gridcell-like representations in humans
can be measured using functional
magnetic resonance imaging.
The team studied 38 healthy young
adults who carried one copy of the
APOE-ε4 gene ( which is a risk factor
for late-onset AD) and 37 similar volunteers who didn’t carry the mutation.
Blood oxygenation level-dependent
(BOLD) fMRI showed that the highrisk group had impaired grid-cell activity and elevated hippocampal activity.
The team interpreted the elevated hippocampal activity as compensation for
difficulties in spatial navigation.
The results provide evidence of
behaviorally relevant entorhinal dysfunction in humans at genetic risk for
AD, decades before potential disease
onset.

Swedish study shows
radiostereometry can
identify hip patients
who need re-operation

Between 5 and 30 per cent of people
who receive a new hip prosthesis will
require a re-operation during their lifetime. New research from Sahlgrenska
Academy, University of Gothenburg
shows that high-resolution radiostereometry can predict which patients
have the greatest risk of re-operation.
In Sweden, around 16,000 hip
prosthesis operations are carried out
annually, and about an additional
1,100 re-operations are carried out
where part or all of the prosthetic
must be replaced or removed. The

JANUARY 2016
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risk of re-operation varies with the
patient’s age: around 30 per cent of
patients under 50 undergo a re-operation within 15 years, while the corresponding percentage for patients
older than 75 is 5-10 per cent. The risk
of re-operations also increases after
each new operation on the hip joint.
Over the last 30 years, the researchers at Sahlgrenska Academy in the
University of Gothenburg have developed a method to measure the prosthesis movement relative to the bone
using high-resolution X-ray radiostereometry. The method can be used to
predict which patients are at risk of
re-operation. “With the radiostereometric method, we can discover movements in the artificial joint socket.
Since these movements increase the
risk that the prosthesis will loosen in
the long term, the information can
be used to predict re-operation,” says
Dr. Maziar Mohaddes. According to
the researchers, the radiostereometric
method can predict at an early stage
if new prosthetic models and surgical
techniques are safe, and if they can be
expected to improve the outcome in
patients.
The technique in question is currently so specialised that it is primarily used in research. According to Dr
Mohaddes, broader clinical use could
both identify and to some extent
reduce the scope of complications in
hip operations.
7

IMAGING NEWS

Warning of shortage of
radiologists in UK
The British Society of Interventional Radiology (BSIR)
is campaigning to improve the numbers of interventional
radiologists in the UK National Health Service in the light
of a report issued by the UK Royal College of Radiologists
following a census of the workforce in the UK.
The report
highlighted the
lack of radiologists across the
UK and a looming crisis that
could be faced in
the next few years in the UK as many current radiologists
hit retirement age. The report showed that in the UK in the
ten year period from 2002–03 to 2012–13
• The number of imaging and radiodiagnostic examinations or tests increased from 27 million to nearly 40 million.
• Fewer than half the vacant interventional posts were
successfully filled.
• In general radiology, three in every four posts advertised at small and medium non-teaching hospitals failed to
result in an appointment in 2012.
• A total of 283 unfilled consultant posts were identified
as of 31 December 2012
• More than one in five of the consultant workforce in the
East of England and South East Coast, and one in four in
Wales, are estimated to retire in the next five years.
• Almost one
in three of the
current consultant clinical radiology workforce
is expected to
retire in the next
ten years.
Trevor Cleveland, vice president of the BSIR said: “This is
a critical issue that needs to be given significant Government
focus. As we have seen, the number of radiodiagnostic tests
continue to increase every year, as does the need for urgent
image guided treatments. However, the number of qualified
radiologists has not increased to support it. A significant
number of tests are now being reported by Radiologists
outside the UK, or by private suppliers. The situation is also
acute in interventional radiology, especially when you look
at the number of interventional radiologists that are set to
retire in the next few years. Whilst there is a recognition
that more radiologists and interventional radiologists are
needed, the overall increase in training numbers is tiny.
“For patients the situation is critical. Access to radiology
treatment conducted by qualified radiologists is critical in
delivering rapid treatment to patients (including those suffering trauma, bleeding and strokes). Given the current UK
Government’s objective of delivering a seven-day NHS, part
of which will mean radiology services delivered 24/7, this
situation needs addressing urgently.”
8
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Study shows “Angelina Jolie” effect
is lasting: mastectomy rates remain
increased in high-risk women
In May 2013 the actress Angelina Jolie informed the press
that she had undergone bilateral risk-reducing mastectomy
(BRRM) because she carried a maternally inherited pathogenic BRCA1 mutation. This decision created huge publicity
worldwide and led to enormous interest in hereditary breast
cancer/genetic testing. It is frequent for news items to lead
to a short lived temporary increase in interest in a particular
health related service, however it is rare for this to have a
long lasting effect. A group of scientists undertook a study
to determine whether the initial “Angelina Jolie” effect which
they had originally described in 2014 (Evans DG et al. The
Angelina Jolie effect: how high celebrity profile can have a
major impact on provision of cancer related services.Breast
Cancer Res. 2014;16442)
and had shown that there
had been a significant
increase in the number
of referrals breast cancer family history clinics
from May 2013 onwards.
The results of a followup study have just been
published and confirm
that the number of referrals and of Bilateral RiskReducing Mastectomies
(BRRM) continues to be
significantly increased
compared to before Ms
Jolie underwent her
BRRM (Evans DG et al Longer term effects of the Angelina
Jolie effect: increased risk-reducing mastectomy rates in BRCA
carriers and other high-risk women Breast Cancer Res. 2015;
17: 143). The authors caution that their results are limited
to the UK.

No correlation between pain levels
and radiographic hip osteoarthritis

Hip osteoarthritis is a major source of morbidity, causing
pain, gait abnormalities, and functional impairments The
population of over 60s has more than doubled in the past
30 years in the Western world and the cost of osteoarthritis
and its morbidities continues to exponentially increase. In
the US the estimated yearly cost of osteoarthritis is about
$185.5bn A hip radiograph is usually obtained in people
with hip pain to diagnosis hip osteoarthritis, and those with
pain and radiographic evidence of osteoarthritis are characterized as having hip osteoarthritis,.
An international group of researchers set out to study
if there was concordance between hip pain and radiographic hip osteoarthritis (Kim C et al Association of hip
pain with radiographic evidence of hip osteoarthritis: diagnostic test study. BMJ. 2015;351:h5983). In this study, pelvic
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radiographs were assessed for hip osteoarthritis in two
cohorts: the Framingham Osteoarthritis Study (community of Framingham, Massachusetts) and the Osteoarthritis
Initiative (a multicenter longitudinal cohort study of osteoarthritis in the United States). Using visual representation
of the hip joint, participants reported whether they had hip
pain on most days and the location of the pain: anterior,
groin, lateral, buttocks, or low back. The authors analyzed
the agreement between radiographic hip osteoarthritis and
hip pain, and for those with hip pain suggestive of hip osteoarthritis they calculated the sensitivity, specificity, positive
predictive value, and negative predictive value of radiographs as the diagnostic test.
The conclusion was that hip pain was not present in
many hips with radiographic osteoarthritis, and many hips
with pain did not show radiographic hip osteoarthritis.
Most older participants with a high suspicion for clinical hip
osteoarthritis (groin or anterior pain and/or painful internal
rotation) did not have radiographic hip osteoarthritis, suggesting that many older people with hip osteoarthritis might
be missed if diagnosticians relied on hip radiographs

Portable low-field MRI could have
use in battle conditions and in the
Third World
U.S. scientists at Los Alamos are developing an ultralow-field MRI system that could be low-power and lightweight enough for forward deployment on the battlefield
and to field hospitals in the world’s poorest regions.
The so-called second generation “portable” MRI device
uses low-power magnetic fields to image the brain and
other soft-tissue anatomy. “MRI technology is a powerful medical diagnostic tool,” said Michelle Espy, the
Battlefield MRI (bMRI) project leader, “ideally suited for
imaging soft-tissue injury, particularly to the brain.”But
hospital-based MRI devices are big and expensive, and
require considerable infrastructure, such as large quantities of cryogens like liquid nitrogen and helium, and they
10
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typically use a large amount of energy. “Standard MRI
machines just can’t go everywhere,” said Espy. “Soldiers
wounded in battle usually have to be flown to a large
hospital and people in emerging nations just don’t have
access to MRI at all. We’ve been in contact with doctors
who routinely work in the Third World and report that
MRI would be extremely valuable in treating pediatric
encephalopathy, and other serious diseases in children.”
So the Los Alamos team started thinking about a way
to make an MRI device that could be relatively easy
to transport, set up, and use in an unconventional setting.. The high magnetic fields in MRI systems generally
used in hospitals create exceptionally detailed images,
but they are difficult and expensive to make. Espy and
her team wanted to see if images of sufficient quality
could be made with ultra-low-magnetic fields, similar in
strength to the Earth’s magnetic field. To achieve images
at such low fields they use exquisitely sensitive detectors
called Superconducting Quantum Interference Devices,
or SQUIDs. These are among the most sensitive magnetic
field detectors available, so interference with the signal is
the primary stumbling block. “SQUIDs are so sensitive

A prototype ultra low-field MRI system

they’ll respond to a truck driving by outside or a radio
signal 50 miles away,” said Al Urbaitis, a bMRI engineer.
The team’s first generation bMRI had to be built in a
large metal housing in order to shield it from interference. Now the Los Alamos team is working in the open
environment without the large metal housing using a
lightweight series of wire coils that surround the bMRI
system to compensate the Earth’s magnetic field. In the
future, the field compensation system will also function
in a way similar to noise-cancelling headphones to eradicate invading magnetic field signals on-the-fly.
“We’ve been very happy with some of the initial imagery
that’s been produced from the lightweight, second generation system,” said Espy. “It really shows that, with additional
development, these systems could be relatively easy and
inexpensive to deploy.”
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Radiology Work Practices
By Dr Horea Craciun

Risk – how should it be managed
in a radiology department ?
The workload for clinical radiologists is increasing in both volume
and complexity mainly due to the
ever-expanding choice of available
imaging techniques coupled with
the escalating inherent complexity of the assessments themselves.
Progress requires constant effort
and the willingness to implement
change with the goal of constantly
improving training schemes so that
more highly skilled personnel are
available. Accordingly scientists are
working to improve and establish
high-calibre medical care and mitigate associated risks.
The field of radiology and medical imaging has
faced constant pressure and sustained major changes
mainly because of the increasing workload and workforce deficit, globalisation and technological breakthroughs in the healthcare sector.
Risk refers to the likelihood of incurring a negative outcome or event that may cause injury or harm
to patients or medical practitioners [1]. Therefore
medical professionals must formulate solid and sound
approaches aimed at mitigating risks that can cause
injury in radiology departments. Risk management
refers to the structures or frameworks put in place by
healthcare professionals and medical practitioners to
address, control and eliminate risk in a medical setting [2].
The author
Dr. Horea Craciun,
University Hospitals of Morecambe Bay NHS Trust,
414 Mill View House,
Aalborg Place, LA1 4RP Lancaster,
United Kingdom.
Email: horea_craciun@yahoo.com
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Safeguarding patients and personnel

The major objective of radiology risk management in a
medical setting is to eliminate or reduce the harm and injury
associated with the use of radiology devices. Professionals
can objectively reduce this risk through the incorporation
of different approaches related to medical precautions.
Radiology departments face many potential sources
of risk. Healthcare administrators foster and develop
radiology risk management to safeguard patients,

“ ... Due to the complexity of
procedures, radiology professionals
expose themselves to many risks...”
working practitioners and other members of the
organisation. They ensure protection of the organisation through financial management and identification
of prospective shortcomings that may cause unreliable
outcomes that could negatively affect the organisation’s reputation [3]. Clinicians and managers working
in various radiology departments should focus their
efforts on improving the quality of medical care that
patients receive from various medical staff and other
healthcare workers.
Due to the complexity of procedures, radiology
professionals expose themselves to many risks. The
risks in radiology are due to the many instruments and
techniques that the process requires. Techniques and
instruments that bring about risk are critical in imaging and scanning. Therefore the formulation of reputable risk management interventions is essential [1].
The radiology field is undergoing evolution and
development partly due to advancements in technology and healthcare globalisation. Healthcare clinicians,
managers and all other players in the industry must
come up with appropriate and careful methods that
endeavour to minimise risk to healthcare professionals
and patients. In practice natural hazards to quality and
safety manifest through high workloads, low personnel availability and financial predicaments. The above
mentioned hazards include the difficulty in retaining
professionals, low funding in the workplace for new
equipment, escalating work complexity and increasing workloads. In addition, inherent hazards manifest
themselves in recruitment difficulties due to the shortage of medical staff and low budgets insufficient to deal
with organisations’ current demands [4].
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Proficiency and expertise

Transparency

Technological innovation in this field is not about
to stop. Developments in medicine and radiology, in
particular, are never-ending. Growth is exponential, and
sub-specialisation is part of the reason. The development of imaging technologies and the emergence of
rare fields, such as cybernetics, hint at much more
development to come. Radiology and its application
in diagnostics will be highly molecular, predictive and
greatly personalised.
Technological developments in radiology have had
an essential impact in the way healthcare practitioners
treat patients. However these developments have negatively affected both healthcare workers and patients. For
instance modern radiology relies on the use of advanced
therapeutic and diagnostic equipment, which poses a
number of risks [1]. To decrease the risks stemming from
the use of defective radiology equipment, hospitals’ quality
assurance sections must conduct due diligence to ensure
that the procured goods are of high quality and condition. Therefore healthcare professionals must possess
the minimum required expertise, technical ability, skills
and knowledge in the use and maintenance of radiology
devices. Essentially lack of adequate skills in the use of
the therapeutic devices may lead to harm and injury, as
inadequate skills may result in technical breakdowns, thus
causing inaccurate results.

Healthcare professionals may avoid the harm and
injury associated with the use of radiology through the
integration of appropriate operational strategies and skills,
as professionalism guarantees high accuracy. In order to
manage risks in the field of radiology, doctors must analyse and draw conclusions from past mistakes and scrutinise clinical situations and near misses. Professionals are
liable to making errors, but when integrating operational
decisions and measures the rate of errors and near misses
could be controlled and limited to acceptable levels.
With the rapid development of the field of radiology,
the level of healthcare is expected to improve significantly.
Essentially the main objective of radiology risk management is the reduction of human harm and injury and
improvement in the results from the radiology department [1]. Fundamentally a department’s competence is
pegged on fool proof reporting and excellent outcomes.
Appropriate guidelines and protocols enable an organisation to reduce the risks associated with the use of radiology devices.

“ ... to manage risks in the field of
radiology, doctors must analyse and draw
conclusions from past mistakes...”
Simulation-based training should be a key ingredient in
conferring clinical competence in radiology and should be
mapped onto the training curriculum [5]. This will ensure
that vital aspects of radiology education are incorporated
in the assessment methodology (e.g. decision making and
its consequences). This approach will also create opportunities to outline possible difficulties or problems in the
learning process. Instructors will be able to identify trainees who are struggling during training and provide assistance before allowing them in a clinical environment [6].
Simulation in training has played a major role in reliability and performance improvement in radiology and
medical organisations. Simulation focuses on decision
making, the training of clinical teams, patient safety and
error management. The training of highly efficient teams
occurs in a multi-disciplinary way that is responsive to
the changing radiology environment [7]. Advancements
in teamwork have resulted in high job satisfaction, high
efficiency, increased productivity and safer techniques for
patient care.

JANUARY 2016

D I

Conclusion

Professional organisations and doctors have a duty to
oversee trainees and practitioners, display initiative and
offer appropriate methods of dealing with challenging
conditions, thereby safeguarding patient standards of care
and safety. The witnessed development will ultimately
influence the future quality of healthcare and service
delivery among the medical staff. Therefore risk management is critical in ensuring the protection of radiologists,
patients and the medical organisation. Such protection
focuses on increasing capital and radiology’s reputation
with patients. The core mandate of risk management is
to survey all likely reasons for errors so that appropriate
procedures are developed to prevent them. Consequently
medical organisations offering radiology services need
to permit responsive measures and innovation that can
improve the field and the techniques it implements.
ReferenceS
1. Craciun H, Mankad K, Lynch J. Risk management in radiology
departments. World J Radiol. 2015 Jun 28; 7(6): 134–138
2. Messano GA, De Bono V, Di Folco F, Marsella LT. Past and present of risk management in healthcare. Ig Sanita Pubbl. 2014
Jul-Aug;70(4):423-30
3. Pinto A., Brunese L. Spectrum of diagnostic errors in radiology.
World J Radiol. Oct 28, 2010; 2(10): 377–383
4. Nitrosi A, Bertolini M, Sghedoni R, Notari P, Pattacini P, Corazza A,
Iori M. RIS-PACS, patient safety, and clinical risk management.
Radiol Med. 2014 Dec 16. [Epub ahead of print]
5. 
Sandars J. Technology and the delivery of the curriculum
of the future: opportunities and challenges. Med Teach.
2012;34(7):534-8
6. Gould DA. Training on simulators, limitations and relevance.
Invited commentary. Eur J Vasc Endovasc Surg 2007;33:533–5
7. Grierson LE, Barry M, Kapralos B, Carnahan H, Dubrowski A. The
role of collaborative interactivity in the observational practice of
clinical skills. Med Educ. 2012 Apr;46(4): 409-16.

E UR O P E

13

B rain Imaging
Greater efficiency and reduced costs with
new MRI applications
Siemens has introduced several new
applications intended to drastically
reduce the time needed for MRI examinations of the brain, thus increasing
patient throughput and reducing costs
per scan.
Brain scans account for around 20
to 25 percent of all MRI examinations,
and fast examinations are essential for
maintaining an efficient workflow. The
number of brain MRI examination is
expected to grow in 2016, with worldwide an expected 45 million exams (out
of a total of 180 million exams) dedicated to the brain.
Aming the new applications, the
Simultaneous Multi-Slice system
employs an innovative technique to
acquire imaging slices simultaneously
rather than sequentially – reducing 2D
acquisition times by up to a factor of 8.
Advanced brain examinations can be
very lengthy, and now scanning can be
reduced to times compatible with clinical routine (e.g., up to 68-percent reduction for diffusion tensor imaging). Such
advanced techniques are particularly
relevant in applications in patients, such
as the elderly or children, with limited
tolerance for longer scan times.

Simultaneous Multi-Slice employs an innovative
technique to acquire imaging slices simultaneously
rather than sequentially – reducing 2D acquisition
times by up to a factor of 8.

Simultaneous Multi-Slice can particularly benefit brain surgery cases through
surgical mapping, potentially helping to
reduce post-surgical deficits, and ultimately leading to improved efficiency
14

in the utilization of OR resources.
Developed under collaboration between
Siemens and several partners including the Athinoula A. Martinos Center
for Biomedical Imaging, Massachusetts
General Hospital/Harvard Medical
School and the Centre for Magnetic
Resonance Research (CMRR), University
of Minnesota, USA, Simultaneous MultiSlice thus brings advanced applications
into the clinical routine.

1.5T and Magnetom Skyra 3T systems,
then expanding to the portfolio. The
focus, in addition to expanding the application offering, is achieving consistency
across the entire fleet of scanners and
managing these effectively. One consistent user interface, as well as intuitive protocol optimization allowed by
the DotGO scanning software further
aid in providing standardization and
reproducibility.

A new application called GOBrain enables clinically validated brain examinations in just five minutes.
Image courtesy of Athinoula A. Martinos Center at Massachusetts General Hospital.

Another new application called
GOBrain enables clinically validated
brain examinations in just five minutes, and was developed in collaboration with the Department of Radiology
and the Athinoula A. Martinos Center
at Massachusetts General Hospital in
the U.S. Facilitated in part by Siemens’
high-channel density coils and the
unique MRI scanning software, DotGO,
the clinically essential image orientations and contrasts are acquired at the
push of a button. Patient throughput is
improved, and costs per scan can potentially be reduced. Shorter scan times are
better tolerated by patients, and can help
reduce rescans and/or sedation, which
can be timeconsuming and costly.
In addition to speed and quality,
standardization across systems is also an
important element for hospitals when it
comes to meeting healthcare efficiency
demands. With its syngo MR E11 software platform, Siemens introduces a
uniform application platform for the
Magnetom family. The first available
scanners will be the Magnetom Aera
D I
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The syngo MR E11 software
platform and applications are also
designed for the MR-PET scanner
Biograph mMR5, which has now
scanned over 50,000 patients. A new
technology called BodyCOMPASS5
is designed to enable motion-free
PET images with MR-based motion
compensation beyond gating, which
could be particularly beneficial in
delineating abdominal and lung
lesions which are prone to motion.
This and other planned improvements with the new software show
the synergistic potential of the
Biograph mMR, as it utilizes the
MR information to improve PET
beyond its current capabilities. An
advanced and unique whole-body
PET Attenuation Correction system
with a 5-compartment is planned to
be available to also include bones,
and is designed to result in an even
better comparability to PET/CT.
Siemens Helathcare
Erlangen, Germany
www.healthcare.siemens.com
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Aging population

Correlation found between
serum levels of pro NT - BNP and
brain microstructure changes
Several pathologies of the heart, e.g. atrial fibrillation, myocardial infraction and heart failure are associated with brain pathologies such as stroke and dementia.
A group of Dutch researchers set out ti investigate whether such a heart-brain connection existed at an earlier stages of disease. They did so by comparing Diffusion Tensor
Imaging MRI imaging of the brains of 2432 elderly participants with the plasma levels
of pro NT-BNP, a systemic marker whose levels can provide information on early cardiac
dysfunction.
Preliminary results were presented at the recent RSNA congress. This article summarizes
the findings.
Dr Hazel Zonneveld, from the Department of
Epidemiology and Radiology at Erasmus University
Medical Center in Rotterdam, Netherlands. presented
the results at RSNA 2015.
“Heart and brain diseases are big problems in aging
individuals and are expected to grow even more, We
know that myocardial infarction, heart failure and atrial
fibrillation are associated with an increased risk of stroke
and dementia. Our study investigates whether the heartbrain link is present at an earlier stage of disease”
Dr. Zonneveld and colleagues analyzed data from
2,432 participants in the Rotterdam Study (57.4 percent women, mean age 56.6 years), a prospective, population-based study designed to investigate chronic
diseases in Rotterdam’s aging population. Participants
with overt heart disease, dementia and brain infarcts
(strokes) were excluded from the analysis.

Diffusion tensor MR imaging was used to analyze microstructural changes
in the brain. It is thought that microstructural brain changes precede brain
changes, such as white matter lesions.
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Participants in the study underwent brain MRI,
includingdiffusion tensor imaging (DTI), and blood testing to measure levels of N-terminal pro b-type natriuretic
peptide (NT-proBNP), which is primarily used to help
detect, diagnose and evaluate the severity of heart failure.
“NT-proBNP is released into the bloodstream in
response to myocardial wall stress,” Dr. Zonneveld said.
“Studies have demonstrated that NT-proBNP provides
information on cardiac dysfunction even in the absence
of overt heart disease.”
The researchers evaluated the brain MRI results
for markers of early brain disease, including a loss of
brain volume, microstructural changes and white matter lesions, which indicate areas of cells that have been
damaged by injury or disease.
“DTI gives us information on the microstructural
organization of the brain’s white matter,” Dr. Zonneveld
said. “It is thought that microstructural brain changes
precede brain changes, such as white matter lesions.”
The results of DTI showed that participants with
higher NT-proBNP levels had worse microstructural
organization within the white matter. A statistical analysis revealed that higher NT-proBNP levels were also
associated with smaller total brain volume and larger
white matter lesion volume.
“The brain volume loss was predominantly in the
gray matter,” Dr. Zonneveld said.
According to Dr. Zonneveld, this study is the first to
demonstrate an association between NT-proBNP and
the microstructure of the brain.
“This implies that the heart and brain are intimately
linked, even in presumably healthy individuals, and
gives important information about the development of
disease as we age,” she said.
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Industry News
By Greg Freiherr

Practical issues shape RSNA
showcase

L

ung images made by MR rivaled those by CT and a
heart reconstructed from MR data beat on big and small
screens. But these clinical results, obtained with technology on the fringes of R&D, were in the minority at the RSNA
meeting held November 27 to December 2, 2015 in Chicago.
Far more common at booths hosted by large and small vendors alike was evidence of a decidedly practical approach to
medical imaging, one shaped by a future focused on value and
productivity.
Now that the dust from the great recession has settled,
mature markets are taking shape, ones stable, dependent on
replacement cycles and fed by machines stripped of the bells
and whistles that used to push back clinical horizons.
Upgrades bore witness to this change – GE’s “SIGNA
Explorer Lift” program, which promises to provide next generation MR capabilities for long-operating magnets. Hitachi
pitched the SE platform upgrade for its CT portfolio. New
equipment achieved old performance goals in highly effective and economic packages. Toshiba heralded its low-dose
16-slice Lightning CT. GE unveiled the Revolution ES, a highperformance version of the Revolution CT designed for use in
the emergency room.
Mid-tier systems are up to routine radiological clinical tasks,
as newly packaged, low-dose CTs crowd out previous generations in vendor portfolios. High-performance and dedicated
systems promise entry to new markets.
Thirty-seven percent of procedures in CT are carried out
in the emergency department (ED), making the ED the “fastest growing procedure segment for CT,” says Scott Schubert,
general manager for global premium CT at GE healthcare.
“Examples like polytrauma, the ability to do free-breathing
scans; and the ability to image people fast in a trauma situation
is the advantage of this scanner, which can image head-to-toe
in under five seconds.”
Siemens is also targeting the ED for CT sales. Siemens exec
Michael Wendt, Ph.D., sees this especially as an opportunity
for its premium CT scanners, which align two X-ray sources
at approximately a 45-degree angle to each other. This allows
very fast scanning, freezing the motion of the heart of even
very sick patients, such as those complaining of chest pain with
fast and irregular heartbeats.
“What a lot of institutions are looking for right now is a CT
scanner in the emergency department to identify immediately
The author
Greg Freiherr is head of the US-based firm, the Freiherr group, which specializes in corporate consulting and editorial services for the medical imaging industry
email: greg.freiherr@gmail.com
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Koning Breast CT produces isotropic images, rotating 360 degrees around the
breast. It requires no breast compression and exposes the patient to an x-ray
dose in the range of diagnostic mammography, according to the company. The
FDA cleared the system in February 2015 for diagnostic use.
Images courtesy Koning Corporation.

what is wrong with this patient,” says Wendt, senior vice president of imaging and therapy systems at Siemens Healthcare.
“If you are looking at the cost of healthcare overall, it pays off
very quickly if you find out early what is happening instead of
putting someone into the hospital and observing them – or in
the worst case, treating them for the wrong thing.”
Siemens introduced the concept of dual-source CT scanning a decade ago. Initially it was promoted for scanning
patients at two different X-ray energies. This dual-energy CT
(DECT) has since proven useful in better characterizing some
pathologies. At RSNA 2015, Siemens showcased TwinBeam
technology, which splits the beam produced by a single X-ray
tube to produce two beams of different energy X rays. TwinBeam provides DECT at the lower capital cost associated with
a single x-ray source scanner, appealing to facilities that may
be interested in offering the tissue characterization advantages
of DECT.
Dedicated CTs.

Koning Corporation demonstrated breast CT in a mobile
trailer parked on the edge of the RSNA exhibit floor. Unlike
tomosynthesis, which sweeps the breast in a limited arc, the
Koning Breast CT, which cleared the FDA in February 2015,
makes a 360-degree rotation around the breast, producing
isotropic images – without compression and at an x-ray dose
within the range of diagnostic mammography.
“Our goal is to move this technology to the next level,
complete the clinical trial, and submit for a screening indica-
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MR scans achieved with modified Dixon protocols, as well as an
approach, called ScanWise, for managing patients with conditional
MR implants.
“The goal is really faster scans, quicker exams, and lower dose –
all things that are related to being much more patient centric,” says
Rob Cascella, CEO of Philips Imaging Business Groups. “We want
to get that person in and out of the scanner more quickly; we want
to minimize discomfort; and we want to be able to do that in a very
automated way because I think resources are going to be scarcer.”
Expanding clinical reach.

Carestream Health’s experimental OnSight 3D Extremity System looks and works
different than any other CT. Patients step into the gantry for a weight-bearing
scan of the foot, ankle or knee. Or, from a seated position, they position their
elbow, wrist or hand in the center of the raised and rotated gantry. Photo courtesy
Carestream Health.

tion,” says David Georges, Koning senior vice president of sales and
marketing.
In the future, a dedicated CT may be available for use in orthopedics. At RSNA 2015, Carestream Health showed an experimental
version of such a scanner. Its OnSight 3D Extremity System is
unlike any other CT in how it looks and works. The gantry, which
looks like a backwards “C”, can be suspended parallel to the floor.
Patients take one step into the center for a weight-bearing scan of
the foot, ankle or knee. Or, from a seated position, they position
their elbow, wrist or hand in the center of the raised and rotated
gantry.
OnSight’s small footprint allows siting in physician offices, imaging centers, or hospitals, according to James Burns, Carestream
chief technology officer for X-ray and ultrasound. The scanner is
self-shielding and can be plugged into a standard electrical outlet.
Software developed by Carestream corrects the image for metal
artifacts.
“If (the patient ) has a metal brace or knee replacement, we can
take the artifacts from the metal out of the image, so the anatomy
can be seen much better,” Burns says.

MR emerged at RSNA 2015 as an example of how advanced
technology may expand the utility of a modality. Two new applications – lung imaging with MR and cardiac MR – stood out. Suresh
Narayan, senior manager of MR market development at Toshiba
America Medical Systems, explains that certain tissues in the
human body provide very little MR signal. Lung is one of those
areas. At RSNA 2015, Toshiba introduced a unique lung imaging
sequence for use on its Vantage Titan 3T system.
The MR sequence has been clinically validated. And, because
it does not involve ionizing radiation or the administration of a

Toshiba’s unique MR lung sequence, unveiled at RSNA 2015, may provide a good
alternative to CT lung scans. Images courtesy Toshiba America Medical Systems.

Productivity shapes future tech.

Siemens’ effort to develop protocols that reduce the time needed
to do MR brain scans exemplified the industry’s interest in productivity, namely its GoBrain and SMS (Simultaneous Multi-Slice)
software packages. GoBrain is designed to render in just five minutes clinically validated brain exams in multiple orientations and
relevant contrasts. SMS cuts scan time through the simultaneous
excitation and readout of multiple slices. When used in diffusionweighted imaging, SMS can trade off scan time and higher spatial
and diffusion resolution.
“These are putting MR in a different world, because you can
answer clinical questions significantly faster,” says Siemens exec
Wendt.
Philips’ application of its “Magic Glass” technology to spectral
CT has a similarly practical edge. Magic Glass can create a window displaying the spectral image quickly and easily as part of the
company’s IntelliSpace PACS. Philips also showed mDixon XD,
its latest version of software for accelerating the image-enhanced
18
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contrast medium, this ultrashort echo time sequence may provide
a good alternative to CT lung scans, Narayan says.
GE’s chief marketing officer for MR, Ionnis Panagiotelis, predicted that the company’s new ViosWorks would make cardiovascular scanning with MR routine. This would be a big change. Less
than one percent of current MR procedures involve cardiovascular
scans, according to Panagiotelis. This is due to their complexity and
time-consuming nature, he says. But, by leveraging supercomputing via the cloud, ViosWorks can reduce scan time to about ten
minutes; patients can be scanned using a free-breathing technique;
and the images can be made available for display anywhere in the
world on any display device with access to the Internet, even a
smartphone.
Radiology’s broadening scope in medical practice was reflected
by PACS vendors’ product expansion across the enterprise. Collaboration tools were in vogue. Siemens’ TeamPlay, Sectra’s Enterprise Image Management system and Philips’ duet of Oncology
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Dashboard (for the oncologist) and Measurement Assistant (for the
radiologist) stood out for how they might help radiologists work
with other specialists.
Breast tomo matures.

Rumors swirled at RSNA 2015 that tomosynthesis might be
the subject of a multi-center trial similar to the landmark Digital
Mammographic Imaging Screening Trial (DMIST), published September 16, 2005, in the New England Journal of Medicine. This led
to discussions about the effects such a “TMIST” trial might have.
Ten years ago, DMIST established the value of full field digital mammography, igniting demand for this technology and,
ultimately, thrusting Hologic into a market leadership position
in the U.S. Hologic followed through with the evolution of
FFDM, establishing a commanding position among mammographers in the next generation of digital breast imaging technology – tomosynthesis. Hologic executives estimate that about
2400 of the company’s Selenia Dimensions currently support
tomo in the U.S. versus only about 250 GE tomo units and
substantially fewer from Siemens, which only received FDA
approval to market this technology in April 2015.
The concern at Hologic is that rather than boost sales of tomo,
as DMIST did for FFDM, a “TMIST” study – with a completion
date years in the future – might dissuade some prospective buyers
to wait until the clinical results have been published, potentially
blunting Hologic’s current momentum.
Also discussed at RSNA 2015 was the subject of patient outcomes, an idea that first arose a decade ago but then faded away.
This time the concept of patient outcomes may be here to stay.
Siemens exec Wendt believes patient outcomes analyses may
help identify and determine ways to diagnose disease early and
accurately. This raises the potential to shift usage patterns to
modalities that produce better clinical results, are more cost
effective, or both.
Outcomes analyses might also buoy clinical decision support
for referring physicians, demonstrating the advantages of ordering
different exams. Through this, best practices might be adopted.
“Our research partners are shifting to outcomes studies and how
together we can very accurately and very early diagnose the patient
appropriately and follow patients in their care,” Wendt says. “I think
there is a lot that can be learned as you do that to really establish the
best diagnostic procedure and set this up within an institution or
even as a gold standard.”
Outcomes might even provide the basis for increasing reimbursements for certain procedures shown to increase efficiency,
reduce cost or improve patient care. Paving the way for the analysis
of these data is the prospect that electronic medical records, gathered at multiple institutions, might be amalgamated and examined.
This data mining could get a boost from “deep learning” algorithms
that allow machines to learn as they go. Deep learning (DL) has
also been proposed as a means for machine-based diagnostic aids.
Making machines smarter.

The development of such artificial intelligence (AI) holds the
potential for improved diagnosis, an opportunity that one company,
a San Francisco-based start-up called Enlitic, is already pursuing.
In the weeks leading up to RSNA 2015, Enlitic – which gave private demonstrations at RSNA 2015 in a room on the edge of an
exhibit hall – sent software engineers to about 80 medical imaging
centers in Australia and Asia. These “forward deployed engineers,”
JANUARY 2016
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ViosWorks could make cardiac MR routine, according to its developer, GE Healthcare.
The new technique, which leverages supercomputing over the GE Health Cloud, cuts
scan time to about ten minutes; allows free-breathing data acquisition; and makes
images available anywhere on the Internet.
Image courtesy GE Healthcare

as company founder Jeremy Howard calls them, brought along a
DL algorithm designed for use on PACS. Once installed, the algorithm begins learning how to interpret medical images, according
to Howard, who hopes that the algorithm will eventually become
smart enough to identify the signs of disease in every imaging
modality in the centers, including MR, CT, ultrasound, x-ray and
nuclear medicine.
In the future, AI might also be used to make scanners smarter.
DL algorithms might be built into MRs, for example. Once onboard
they could tap into the stream of incoming image data, looking for
signs of disease and adjusting the scan parameters to optimize data
acquisition.
“Think about a smart modality,” says Merge Healthcare’s chief
strategy officer, Steven Tolle. “You have a patient in the MR machine
and you do a scout. And you run that scout image through Watson
Health and Watson says, ‘Oh, wait, let’s look over here and take this
view of the patient.’”
Last year IBM purchased Merge Healthcare partly for its clinical expertise, but mostly for access to the billions of medical images
that Merge might provide through its installed base of 7,500 U.S.
healthcare sites. The archived images could help IBM evolve AI as
part of Watson Health, a derivative of the AI platform that gained
prominence as a Jeopardy contestant in February 2011.
AI might be embedded in just about any digital imaging
device, not just MR. AI might look for signs of disease in a
head-to-toe CT scan performed, for example, following a car
crash. The immediate concern may be injury due to blunt
force trauma. But a smart CT scanner could flag evidence of
pulmonary nodules or lung cancer.
And the AI software need not be installed on the scanner. AI
analyses might be run routinely in the background on images sent
for archive on PACS. Such scans might lead to the early discovery of
disease when therapy has the best chance to be effective.
Knowing when and how deep learning should be applied is as
much a challenge as its technical development. That challenge can
be approached best by making sure smart machines are always
subservient to the physician, according to Tolle.
“So long as we focus on the machine being an assistant that helps
the physician, we are okay,” he says. “The minute we start talking
about physicians not being the driver, then there is a problem. And
that is not where we are headed.”
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Orthopaedic Radiology
By Dr J Yorkston

The Advantages of Volumetric Cone Beam
Imaging for Orthopaedic Extremity Exams
Cone beam computed tomography (CBCT) is a variant of traditional computed tomography (CT) and was first described in the late 1970s. The main
difference between the two approaches is the volume of the object that is
imaged at one time. In traditional CT, a narrow slice of the patient is imaged
with a “fan beam” of X-rays. For an extended volume of the anatomy via CT,
the patient must be imaged multiple times through the fan of X-rays as it
rotates. In contrast, in CBCT, a large-area detector images an extended volume of the patient in a single rotation.
This article summarizes the basic principles of CBCT and describes some
applications of the technology to orthopaedic extremity examinations. An
associated article describes some examples of clinical applications *

I

n traditional CT reconstruction [Figure 1. Top Panel],
the z-axis spatial resolution (the spatial resolution in
the direction of motion of the patient) is determined
by the speed of translation of the patient through the
imaging X-ray fan, coupled with the speed of rotation of
the Xray source around the patient. In this z-axis direction (i.e. the sagittal and coronal planes), the resolution
from traditional CT is typically lower than in the perpendicular x-y plane (i.e. the axial plane).
The complexity ot this imaging procedure can be
compared with CBCT, which offers a more simplified
system design [Figure 1. Bottom Panel]. With CBCT,
there’s no need for high-speed “slip ring” technology. It
also delivers a volumetric reconstruction that has isotropic spatial resolution in all three directions. CBCT
has only recently become practical with the introduction of large-area highspeed digital X-ray imagers
such as flat-panel detectors. based on hydrogenated
amorphous silicon (a-Si:H). The large area, excellent
image quality, high resolution and fast readout these
new detectors deliver have enabled a range of newly
specialized volumetric imaging systems. These have
been designed for specific anatomical locations such as
dental, ENT and breast imaging, and systems used for
image guidance in radiation therapy and intraoperative
The author
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FIGURE 1. Comparison between traditional CT imaging and CBCT. Top panel.
Traditional CT imaging: A narrow slice of the patient is imaged with a fan beam
of X-rays and multiple rotations. Bottom panel. CBCT imaging: A large-area
detector images an extended volume of the patient in a single rotation.
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of the reconstruction compared to that typically achieved with
traditional single-source acquisition. An example of the effect on
the final image is shown in Figure 3 Right panel.

FIGURE 2 . shows a scan of a cadaver knee specimen acquired on an investigational CBCT system (left image) and an image of the same specimen scanned on a
standard CT (right image). Note the difference in spatial resolution obtained with a
system specifically designed for extremity imaging.

applications.An example of the difference between images
generated by traditional CT and CBCT is shown in Figure 2
The generation of volumetric CT images generally has two
distinct stages: image acquisition and volume reconstruction.
Image Acquisition

The system*referenced in this paper, uses a high-performance
flat-panel detector and a unique three-source X-ray tube design
[1] and is illustrated in Figure 3 Left Panel. This detector allows
for the rapid acquisition of X-ray projection, which helps minimize the negative impact of patient motion. The three-source
X-ray tube was designed to reduce the well-known “cone beam”
artifact that has traditionally impacted large volume CBCT
reconstructions. This design significantly increases the volume

Workflow
One underappreciated aspect of many CBCT systems is
patient workflow. The Carestream prototype system described
in this paper was designed with patient entry to the imaging
volume as one of its most important features. This proprietary
“patient entry door” allows easy patient setup for both standing
and sitting configurations. [Figure 4]. In addition, this design
allows for imaging of a single knee, foot or ankle in a natural,
weight-bearing configuration. The ability to more accurately
determine the relative placement and orientation of the bones
in the foot, ankle and knee under realistic load conditions is currently under investigation.
Radiation dose
Imaging only one extremity at a time also reduces patient
exposure to ionizing radiation below the dosages typically associated with traditional CT systems. Several recent publications
indicate that the typical range of dose levels used with CBCT
systems (CTDIvol in the range ~5-10mGy) are less than dose
levels used by CT (CTDIvol~20-50mGy) [2,3]
Volume Reconstruction

To create a high-quality, reconstructed 3D volume from
a cone beam system requires several corrections. Due to the
increased volume that’s imaged at one time, X-ray scatter plays
a more significant role in CBCT than in traditional CT. The
Carestream research system incorporated a scatter-correction
approach designed to remove much of the scatter in the reconstructed volumes. [Figure 5].
As with traditional CT, the presence of highly attenuating
objects, such as metal implants, can seriously compromise the

FIGURE3. Left panel. Three-source vs. one-source configuration. Right panel. The additional Z-Axis reconstruction volume provided by the three-source configuration. (left
image: single-source, right image: three-source).
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tional filtered-back projection (FBP). This
approach invariably requires several simplifying approximations to produce the
reconstruction. These approximations can
compromise the final image quality. More
advanced reconstruction approaches, collectively known as iterative reconstructions,
which use a different mathematical approach,
are becoming more commonplace. When
accurately corrected CBCT data are coupled
with such state-of-the-art reconstruction
capabilities, the resulting images often display
image quality that exceeds what is typically
achievable with the CT acquisition protocols
and reconstructions widely used today in the
medical imaging community[2,4].
Conclusion

FIGURE 4. The “patient entry door”. The images show
the patient, just prior to positioning through the open
door into the scan volume (top image), and once the
door has been closed (lower image). The patient positioning aids that can be seen in the top image help to
reduce patient motion during the scan.

reconstructed volume’s clinical utility. The
investigational system used a proprietary
method for metal-artifact reduction
(MAR) designed to improve the visibility
of the patient’s anatomy in the vicinity of
metal components. [See Figure 6]
To date, the most common method for
volume reconstruction has been conven-

The advent of CBCT imaging systems
designed to address the unique issues of
different clinical specialties presents a
high-value promise. These systems can
extend the use of high-quality threedimensional imaging to a much wider
audience than previously served by
traditional CT. Volumetric imaging in
nontraditional locations will require the
combination of small physical size, optimized patient workflow, weight-bearing
imaging and state-of-the-art reconstruction with advanced scatter and metal
correction features – making CBCT a
well-suited system for Point of Care.
Carestream Health has a long history
in the field of volumetric cone beam
imaging and is bringing this expertise
to the field of orthopaedic extremity imaging. Carestream, through its

FIGURE 5. Scatter correction. The prototype scatter
correction feature is designed to remove scatter from
reconstructed volumes.

research and investigational studies,
continues to develop novel features and
functionality specific to 3D extremity
imaging in orthopaedic offices, trauma
centers and sports medicine clinics, in
addition to hospital-based radiology
and emergency departments.
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* Disclaimer.
The Carestream Investigational CBCT system featured in this paper was specifically developed to
image extremities (hands/wrists, elbows, knees,
feet/ankles), and utilized a number of unique
capabilities related to data acquisition and volume
reconstruction. The system is investigational and is
not avaliable for commercial sale.
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By Dr S Demehri

High-resolution 3D weight-bearing imaging of lower
extremities using dedicated CBCT
This paper describes the use of a prototype cone
beam computed tomography system dedicated to
extremity imaging in the examination of patients with
lower extremity pathologies. The system was co-developed by scientists at Carestream Health and Johns
Hopkins University in the United States .
The CBCT system has demonstrated spatial and contrast
resolution beyond the limits of conventional multi-detector CT
(MDCT) at a reduced radiation exposure [1]. The new system
has been designed to image both upper and lower extremities,
with the lower extremities also capable of being imaged in a
weight-bearing configuration. This unique capability can unveil
and better characterize certain pathologies in the knee and ankle
joints such as meniscal extrusion, altered tibiofemoral joint space
morphology, flatfoot deformity, and distal tibiofibular syndesmosis insufficiency. As described in a recent paper [2], the prototype
system has been shown to have adequate image quality for diagnostic tasks in extremity imaging. Specifically, CBCT system’s
images were considered “excellent” for bone and “good/adequate”
for soft tissue visualization tasks. Additionally, the image quality
was equivalent/superior to MDCT for bone visualization tasks.
Conventional radiography and MDCT have long been the
modality of choice for diagnosing bone and joint injuries in lower
extremities. But the complexity of the anatomy and biomechanical derangement that can occur during weight-bearing or other
loaded conditions may not be detectable during non-weightbearing conventional examinations.
In addition to the CBCT system advantages over MDCT
described above, namely dose reduction and weight-bearing
imaging, the CBCT system also provides advantages in reduced
total cost of ownership, simplified site considerations, and pointof-care access.
There are widely accepted deficiencies in current imaging
modalities (e.g. MDCT) in relation to diagnosing common maladies. The weight-bearing capability of the system has shown the
potential to improve the diagnosis of various maladies such as
flatfoot deformity as discussed below.
In order to demonstrate the clinical feasibility of the CBCT system in an office-based orthopaedic practice, we examined patients
with lower extremity pathologies, such as acute as well as chronic
knee, foot, and ankle injuries.
The findings in this study motivate areas of future work in
improving the CBCT system performance and investigating
potential future applications of the CBCT system. The continued
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FIGURE 1. The MRI image (right) shows the presence of a fibrous band at the calcaneonavicular interface. CBCT 3D volumetric images (left) show the subtle flattening
of the arch on the weight-bearing image associated with flatfoot.

optimization of iterative-based reconstruction techniques is likely to further
improve soft tissue image quality relative
to MDCT. Furthermore, application to
peripheral quantitative CT, where excellent bone visualization and isotropic
spatial resolution (combined with highquality scatter correction for improving
the accuracy and precision of CT attenuation determination) could permit
FIGURE 2. High-resolution 3D
CBCT of the ankle demonstrates quantitative measurement of bone minno osseous coalition at the cal- eral density and subchondral bone/joint
caneo-navicular interface.
morphology. For instance, the presence
of flatfoot and associated biomechanical
derangements can be better evaluated using weight-bearing highresolution CT examinations in order to differentiate between
rigid versus flexible flatfoot, and to determine the underlying
anatomical abnormality associated with such biomechanical
derangement.
In knee imaging,
weight-bearing 3D highresolution CBCT can
detect
biomechanical
derangements such as
meniscal extrusion in
patients who are at high
risk for osteoarthritis.
Further, weight-bearing
3D imaging of the knee
FIGURE 3. Weight-bearing and non-weight-bearing
images show meniscal extrusion (small yellow lines) and ankle [Fig. 1] could
and biomechanical derangement in the weight-bear- be used for diagnosis and
ing image of this patient with osteoarthritis.
treatment assessment of a
number of other pathologies such as soft tissues or osseous impingements and/or malalignments in a functional weight-bearing state [Fig. 2, 3].
References:
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Radiology Workflow
By D Henshaw, G Okawa,K Ching, T Garrido, H Qian, J Tsai

Access to radiology reports
via an online patient portal:
the experiences of referring
physicians and patients
Providing patients with unfettered access to their
health information is a pivotal step toward redesigning health care systems to better meet patients’ needs.
[1] However, access to radiology results has been
tightly controlled. Reports function as proprietary
communication between radiologists and referring
physicians who then communicate results to patients.
[2] Patients experience the waiting for radiology
results as stressful, frustrating, and an unnecessary
delay in receiving care.[3] Radiologists and referring
physicians recognize patients’ dissatisfaction with the
process and may be dissatisfied themselves because of
the potential for results to “fall through the cracks.”[4]
Nevertheless, they may be concerned that patients will
not understand radiology reports, resulting in greater
anxiety for patients and increased demands on provider time.[4]
Few reports exist of organizational experience with
releasing radiology results to patients via an online
patient portal integrated with an electronic health
record (EHR). In 2013, Kaiser Permanente Hawaii
(KPHI) enabled referring physicians to manually
release radiology reports to patients via such a portal.

patient portal, kp.org; in March 2014, 51% of Internetusing KPHI members aged 13 and up had registered.
In January 2013, KPHI began enabling referring physicians to manually release radiology reports (without
images) to patients via kp.org. Radiologist-prepared
reports are released intact to patients, except for mammograms, for which a release process already existed,
and inpatient and emergency department imaging
studies. Referring physicians release results by highlighting a radiology report in the EHR and clicking on
a ‘kp.org release’ button; they can add accompanying
comments to patients. Physicians can also release all
historical results.
In 2013, 133 referring physicians (103 primary care
providers [PCPs]) released 9,311 radiology reports, an
average of 837 per month; 5,468 (59%) were X-rays
[Table 1]. Of the 9,311 released reports, 4,643 (50%)
were for studies completed before 2013 that referring
physicians released using a ‘release all’ option and
4,668 (50%) were for studies completed in 2013. Of
the latter, patients viewed 3,527 (75%), mostly within
a week of release, and 3394 (73%) were released by
PCPs, representing 7.3% of all PCP-ordered imaging
with completed reports.

RELEASING RADIOLOGY REPORTS

Approximately 240,000 KPHI members receive
all necessary care from 500 physicians representing
all clinical specialties. In 2004, KPHI implemented
KP HealthConnect, an EHR that includes an online
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In February 2014, an online patient survey was
distributed via email to 2,450 KPHI members with
released results. An online survey was also distributed
to 79 referring physicians who had released reports.
We analyzed survey data using descriptive statistics;
the KPHI Institutional Review Board waived oversight
of this quality improvement project.
508 patients completing the survey within two
weeks were included in the analysis, a response rate
of 21%. 377 (75%) respondents agreed that they could
easily access radiology reports on the portal. 446 (88%)
members agreed that accessing radiology reports on
the patient portal was important to them, and 38
(7%) respondents strongly disagreed that access was
important. 250 (49%) patients reported that their physician communicated with them about results before
release; 109 (21%) reported no communication with
a physician before accessing radiology reports. 149
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(30%) respondents did not recall communicating with a
physician or did not respond. 286 (56%) patients did not
contact a physician by email, telephone, or an office visit
after reviewing a radiology report; 126 (25%) patients did.
96 (19%) patients did not recall contacting a physician or
did not respond. Patients offered additional comments;
some wanted increased access, including images, and others wanted results in lay terms [Table 2].
Provider survey

48 referring physicians responding within two weeks
were included in the analysis, a response rate of 61%. 42
(88%) agreed that releasing radiology reports to patients
was useful. When asked if they would prefer automatic
release of reports one week after completion, eliminating manual release and providing a window for reviewing results with patients, 28 (58%) physicians strongly
or somewhat agreed and 20 (42%) strongly or somewhat
disagreed.
35 (73%) referring physicians reported unchanged follow-up work (emails, telephone calls, and office visits)
related to radiology reports. Six (13%) physicians reported
less follow-up work, five (10%) reported more work, and
two (4%) did not respond. When asked why they stopped
releasing reports, 21 (44%) referring physicians responded
that they were still doing so. Among those who stopped,
the most frequent (13, 27%) reason was forgetting it was
available. Four (8%) physicians stopped due to concerns
about potential confusion and anxiety among patients.
Physicians included comments related to the need to
explain results to patients and mixed opinions about autoreleasing reports [Table 3].
DISCUSSION

Manual release of radiology reports was well received
by the majority of patients. Most referring physicians
found it useful, and it had negligible impact on physician
workloads. Very few physicians stopped releasing radiology reports to patients out of concern that it generated
confusion and anxiety for patients.

“...Auto-releasing reports may
work best for X-Rays...”

Strengths of our study include that it is among the
first to document organizational experience with releasing
radiology reports to patients. In addition, our observation
period of an entire calendar year captured the impact of
a maturing program, and we assessed the experiences of
both patients and referring physicians. Limitations include
the fact that it took place within an integrated health care
delivery system with unknown generalizability of results,
JANUARY 2016
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Modality

Number of studies released
N = 9311

X-ray

5468 (59%)

Ultrasound

1256 (13%)

Computed tomography

1011 (11%)

Magnetic resonance imaging/
angiography

793 (8%)

Biodynamic

530 (6%)

Nuclear medicine

253 (3%)

TABLE 1. All released reports by imaging modality.

although we have no reason to believe that KPHI’s organizational or membership characteristics influenced the
findings. A similar release of radiology reports can take
place in any setting with an online patient portal. Patients
and physicians responding to the surveys might have differed from non-respondents in ways that affected their
experiences and responses. Finally, a very low volume of
2013 radiology reports were released to patients; more
released reports might yield different findings.
Our findings suggest that some arguments against
releasing radiology reports to patients are unfounded.
[5] Fewer than 10% of referring physicians were concerned that releasing reports generated confusion and
anxiety among patients, and most reported no workload
increases related to follow-up of radiology results. Referring physicians reviewed reports before selecting them for
release, which prevented patients from accessing reports
before physician review and ‘filtered’ which reports were
released. [5]
However, the survey also indicated areas we needed to
address. Patients commented that the language of radiology reports was not always intelligible, and fewer than half
received communication from a referring physician about
released reports. A lack of a clear consensus among primary care physicians about auto-release of reports indicated a need for more experience with this functionality.
We held a discussion at a primary care department
meeting to solicit input on four issues. First, we wanted
to know if physicians should be expected to explain all
released results, even normal findings. Most PCPs felt
that physicians should communicate with patients when
radiology reports were released and that attaching a note
to the report was the most efficient way to do so.
Second, we asked if using lay language in reports
released to patients would eliminate the need for physician communication. PCPs responded that they still
needed to communicate results to patients, but a standardized report format would reduce required explanations. They did not want lay-language reports because
the same reports must also serve the need for communication between radiologists and referring physicians. Suggestions for improving the clarity of radiol-
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Positive experience
“My doctor placed a message in my e-mail that was attached to the report, which is
great.”
“It’s helpful and much more efficient to see it online.”
“I was glad to get my results so uickly and easily.”
“I am very pleased with the radiology and blood test reports”
More access
“My biggest issue is that some reports have never been released to me while others
have.”
“I cannot find all my X-ray results. I assume certain ones do not get released to
patients.”
“I had an elbow x-ray, chest x-ray, CT scan. Only the elbow report is showing—very insufficient reporting on those tests.”
“I would have liked to see the images.”
More comprehensible report
“I wish there was more of an explanation or summary as to what the results mean.”
“Medical terms not easy to comprehend. It would be better to describe results in layman’s terms.”
“Explanation needs to be better for a lay person.”

Table 2. Some Patients’comments about accessing radiology reports on-line.

ogy reports include reducing jargon
and uncommon abbreviations, which
represents a substantial undertaking
for radiologists.[2] For more complicated and detailed reports, such
as those for CT and MRI scans, physician-to-physician communication
could focus on the most important
information—the “bottom line”—at
the top of the report, with incidental
findings listed below.
Third, we probed for unreported
workload increases resulting from
follow up for radiology reports. PCP
responses during the meeting reinforced the survey findings. Workload increases were insignificant,
although some providers reported

more phone calls related to incidental findings. Finally, we asked about
auto-releasing X-ray reports. PCPs
did not report strong opposition and

“...a delay before releasing
reports would allow
physicians ro communicate
with patients before they
access radiology reports...”
expressed disparate opinions about
optimum timing. Some favored rapid
auto-release because patients want
results soon after exam completion;

others were concerned about being
unable to quickly reach patients to
review reports before release. PCPs
were particularly concerned about
reaching colleagues’ patients when
they were providing cross coverage.
PCPs expressed reluctance about
auto-release of CT and MRI reports
for two reasons. First, the increased
likelihood of a clinically significant
finding increases the importance of
physician-patient communication
before report release. Secondly, CT
and MRI reports are generally longer and more complex than X-ray
reports; PCPs were concerned
that auto-release would generate telephone calls or emails from
patients who did not understand
them. Based on this feedback, we
decided to auto-release only plain
X-ray reports as the likelihood of a
clinically significant finding is lower
compared to CT and MRI scans, and
the language is easier for patients to
understand.
CONCLUSION

Physician manual release of radiology reports via an online patient portal is important to patients and useful
to physicians and minimally impacts
referring physician workloads. Autoreleasing reports may work best for
X-rays, and a delay before releasing
reports would allow physicians to
communicate with patients before
they access radiology reports.
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INDUSTRY EXHIBITIONS

Arab Health 2016 trade show
besieged by exhibitors
At a time when many other medical trade shows and
exhibitions are inexorably shrinking with fewer and fewer
companies attending to exhibit their wares, the trade show
that seems to be bucking the trend — so far at least — is
the Arab Health exhibition held traditionally at the end of
the month of January in Dubai, (this year 25th Jan - 28th
Jan). Already several weeks before the show is scheduled
to open its doors Arab Health 2016 is already “Sold out”
and cannot accept any more companies wishing to rent
floor space to exhibit their products. The 2016 exhibition
will thus showcase more than 4,000 companies exhibiting
their latest innovations to more than 130,000 healthcare
professionals attending from 163 countries.
Compared to the established radiology congresses such
as RSNA and ECR, not to mention the myriad of national
radiology and international radiology sub-specialty congresses, Arab Health casts its net much more broadly tahn
pure radiology and aims to include all disciplines and sectors spread throughout the modern hospital and health
care services.
Although the vast exhibition spaces and stands of all
shapes and sizes are the event’s most striking feature, there
is also an extensive programme of scientific and medical
subjects, with no fewer than twenty separate conferences
covering not only optimal management of individual diseases and pathologies but other challenges facing modern
healthcare institutions. Radiology is also represented:
Total Radiology Conference.

For radiologists, the can’t miss feature is the well
established “Total Radiology Conference”, which is now
its 15th year. Sponsored by the great and the good in the
field of radiology, including the Cleveland Clinic, and

Long before the doors are scheduled to open on 25th Jan. the exhibition space
of the Arab Health 2016 congress is “Sold out”. More than 4000 companies
will be exhibiting.
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companies such as Philips, AGFA, Carestream, Elekta,
GE Healthcare, Siemens, VINNO Technology, the
Total Radiology event is a four-day multidisciplinary
scientific meeting which presents the latest advances
in medical imaging, accurate imaging diagnosis and
improvement of care quality for radiology patients in
the Middle East.
The topics covered in this radiology conference feature
enhanced efficiency of established modalities such as X-ray
and sonography for optimal utilisation and high-end imaging utilities like MRI, PET/CT and how these can be helpful
in their native healthcare environment. World-renowned
experts will discuss latest advancements in musculoskeletal
imaging, breast imaging, nuclear medicine and neuroradiology. Sessions on key and diverse aspects of radiology
and special sessions for radiographers have been arranged
throughout the event.
Image Guided Interventions

In addition to the well-established Total Radiology
Conference meeting, a new conference on ‘Medical image
guided interventions, IGI” has been introduced to Arab
Health 2016. The conference will focus on the increasingly important role IGI has played in healthcare over the
past two decades, and the considerable research activity
being carried out in the fields of new imaging devices and
technologies, imaging agent development, image-guided
systems, methodologies and therapies. These advances
provide unlimited possibilities of image-guided interventions in all areas of patient diagnosis, treatment and
monitoring. Many IGI require a multidisciplinary team
for effectiveness and a growing interest from practicing
surgeons, physicians and therapists working with scientists and engineers is changing the approaches to patient
diagnosis and treatment globally.
These developing revolutionary approaches are currently impacting the clinical management of disciplines
such as neuroradiology, neurosurgery, oncology and orthopedics. In addition, these technologies and procedures
could significantly improve patient outcomes, for minimizing patient risk and death, for decreasing procedure
time and increasing throughput as well as for reducing
healthcare costs.
Although advancements in technologies and systems
are rarely initiated in the Middle East, the aim of the conference is to encourage the use of modern tools and systems
for the diagnosis, treatment and monitoring of IGI for
multiple diseases.’
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Women’s Health
Premium Ultrasound System designed to
meet the needs of Women’s Healthcare

The WS80A Elite instrument from
Samsung is a high resolution premium ultrasound system which delivers exceptional image clarity and is
designed to meet the needs of women’s healthcare by leveraging Samsung’s S-Vision hybrid beamformer
technology. This comprises both
advanced hardware and software,
and allows advanced intricate digital
programming, which better defines
the shape of the ultrasound pulse.
The result is more precise transmission and reception of the ultrasound
signal, resulting in exceptional image
clarity.
In addition to the advanced beamforming capabilities, the system also
incorporates the next generation single crystal probe technology known
as S-Vue transducers. Employing a
superior crystal design, these provide
more efficient piezoelectric properties, resulting in wider bandwidths for
superior penetration and higher quality resolution on even the most challenging of patients.
Other features of the WS80A Elite
include:
ClearVision. This is an advanced
multi-filtering technology designed
to decrease speckle, enhance border
detection and display exceptional
contrast resolution. ClearVision significantly enhances image clarity,
28

providing more confident assessment
of fetal anatomy.
S-Flow is a highly sensitive Doppler
technology utilizing both phase (directional) and amplitude data to ensure
confident vascular documentation on
even the smallest peripheral vessels.
MPI provides a quick and efficient
method of performing fetal Myocardial Performance Index Doppler measurements. MPI also improves workflow during fetal heart examinations
with an easy one-click operation.
ElastoScan technology facilitates an
effective method for assessment and
documentation of tissue stiffness. ElastoScan may prove an effective adjunct
to conventional grayscale imaging,
often providing more defined visualization of tumor margins.
5D ULTRASOUND
Incorporated in the WS80A system,
5D ultrasound is a suite of advanced
applications designed to streamline
workflow while enhancing reproducibility for a more consistent and
confident clinical assessment. 5D is
a logical advancement in volumetric
ultrasound, and addresses the needs
of today’s women’s healthcare professionals. 5D semi-automated assessment of anatomy reduces exam time
by locating standard image planes and
anatomical structures including fetal
heart, brain, long bones and nuchal
translucency.
There are several sub-applications:
Fetal heart examination. 5D Heart
is an innovative application designed
to simultaneously display nine standard fetal cardiac views capturing one
dynamic cardiac cycle. The application utilizes intelligent navigation
technology to quickly assess fetal
cardiac anatomy and simplify documentation of the fetal heart examination, thus reducing operator dependency, saving time and enhancing
reproducibility
D I

E U R O P E

.Fetal brain measurement. Using
intelligent navigation, 5D CNS provides six measurements (BPD, HC,
OFD, Cerebellum, Posterior Fossa,
Atria of lateral ventricle) from three
transverse views of the fetal brain to
enhance measurement reproducibility
and streamline workflow.

5D Limb Vol. allows an accurate estimation of fetal
weight, nutrition status based on the volume data
of fetal limbs, in addition to reducing exam time
with only 3 seed points setting.

Fetal long bone detection. The 5D LB
application efficiently locates, displays
and measures fetal long bones (Radius,
Ulna, Humerus, Femur, Tibia and
Fibula) from within the 3D dataset,
streamlining workflow while enhancing measurement reproducibility.
Nuchal translucency measurement. Using intelligent navigation,
the 5D NT application simplifies the
NT measurement process by locating the precise mid-sagittal plane in
a single step. Semi-automatic measurements are then performed to
improve NT accuracy and reduce
examination time.
Follicle measurement. The 5D Follicle app identifies and measures multiple ovarian follicles for rapid assessment of follicular size and status during gynecology examinations.
Samsung
Seoul, Korea.
www.samsungmedison.com
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T EC H N O LOGY update
3 MP Diagnostic Monitor
with Sharpness Recovery
Technology

EIZO have released their
RadiForce RX350, a 21.3-inch
3 megapixel monitor for displaying chest X-ray, CR, and
DR grayscale images and color
images such as 3D rendering and
image fusion. The new model
is equipped with the company’s
Sharpness Recovery technology
which is designed to overcome
the decrease in sharpness of the
original image common to all
high-brightness LCD panels due
to the aperture ratio of the pixels
becoming larger. EIZO’s technology restores lost information in
contours, resulting in an image
being displayed with maximum
clarity. A research study is being
conducted on the RadiForce
RX350 by Emory University in
the United States, to evaluate the
precise user benefits of the new
technology.

Other features are:
To increase workspace efficiency, the monitor’s width, height,
and depth have been reduced by
30% difference compared to its
predecessor. The thinner, black
front bezels are ideal for viewing
the screen in dark reading rooms,
making it easier to focus on
images, while the original white
stripe design around the sides of
the monitor presents a fresh, clean
aesthetic to promote a comfortable, user-friendly environment.
Using the DisplayPort connection
on the monitor, users can drive
several monitors in a daisy chain
sequence. This allows users to
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configure a multi-monitor setup
without the complicated hassle of
excessive cabling.
EIZO Corporation
Ishikawa, Japan,
www.eizo.com

Premium Ultrasound System

The newly laumched premium ultrasound system from
Mindray, the Resona 7, is powered by the company’s ZONE
Sonography Technology, which
transforms ultrasound metrics
from the conventional signal
processing technique of beamforming to channel data-based
processing. The ZST+ platform
incorporates multiple imaging advances such as: Advanced
Acoustic Acquisition, Dynamic
Pixel Focusing, Sound Speed
Compensation, Advanced Image
Processing, and Total Recall
Imaging. These features help elevate the new system’s ultrasound
image quality to a new level.
“Mindray is continuously
exploring ways to improve diagnostic confidence. We are proud
to introduce Resona 7, the first
ZST+ platform-based premium
ultrasound system solely developed by a Chinese manufacturer,” said Ms. Sarah Li, General
Manager of the Medical Imaging
System Business Unit. “As the
fruit of the combined efforts by
our Shenzhen and U.S. research
teams, Resona 7 offers innovative
clinical features with the most
intuitive gesture-based workflow.
It is truly leading a new wave of
innovation for ultrasound.”
The ZST+ platform in Resona
7 is able to deliver more valuable
tools for clinical research. One
of these tools is V Flow (Vector
Flow), which offers vivid, accurate, and angle-independent
visualization of complex vascular hemodynamics profiles at the
speed of up to 600 frames per
second. With the comprehensive
data it provides, V Flow looks set
to become the most valuable tool
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for vascular clinical research.
Resona 7 also elevates clinical
intelligence to a new level with
smart acquisition and calculation. Smart Planes, for example,
is the industry’s first ultrasound
system to allow fully automatic
and accurate detection of the
most significant planes and frequently used measurements of
the fetal central nervous system.
This tool can improve diagnostic throughput as well as reduce
user dependency.
Mindray
Shenzhen, China
www.mindray.com

Molecular Imaging

The recently-introduced Discovery IQ PET/CT platform from
GE’s Molecular Imaging division, deliveries both outstanding image quality and intelligent quantitation. The system
delivers the highest NEMA
(National Electrical Manufacturers Association) sensitivity
(up to 22 cps/kBq), the largest
axial field-of-view (up to 26 cm)
and the highest clinical NECR

JANUARY 2016

(Noise-Equivalent-CountRate) in
the industry. The system enables
very fast acquisition times, allows
for low dose scans and delivers outstanding image quality for small
lesion detectability. Thus Discovery IQ can image with both half the
PET dose and half the scan time.
The large FOV enables scanning in
the fewest possible bed positions
and scans full organ such as a thorax respiratory MotionFree study as
little as 4 minutes.
GE Healthcare
Chalfont St Giles, Bucks, UK.
www3.gehealthcare.com

Web-based PACS

The SynapsePACS system from
Fujifilm is simple to use and a 100%
web-based, intuitive and scalable
solution designed to meet exacting
needs anywhere and at any time,
with on demand access providing
images in less than 2 seconds. The
system improves efficiency and
workflow whilst enhancing access
to patient data. The system’s scal-

able architecture enables the same
product to be installed in any setting. Fujifilm’s Access over Network
(AON) compression method optimises the archiving and distribution of data to guarantee the rapid

JANUARY 2016

display of images without sacrificing image quality. The system offers
integrated advanced visualisation
tools, mammography functionality
and XDS natively enabled as standard; it supports improvements in
reporting efficiency and accuracy
whilst providing total system management giving maximum productivity
Fujifilm
Tokyo, Japan
www.fujifilm.eu

are available in 14*17 inch and
10*12 inch (imaging size).
A new detector battery charger
allows both sizes of detector batteries to be charged at the same
time, even while the unit is being
used. New crystal lead batteries for
powering the unit offer 30% more
autonomy, for more exposures
between charging.
As an option, the mobile DR
solution can be fitted with a detec-

Mobile DR system

Agfa HealthCare has launched
its latest mobile direct radiography
(DR) system which, in addition to
the company’s recently launched
FreeView technology, includes
a number of new features such
as new detectors, crystal batteries and a detector battery charger,
optional detector status light and
Bluetooth capability. The maneuverable and wireless mobile DR
delivers powerful imaging on the
move with instant high quality
image capture. The gold standard
MUSICA image processing and
workstation connectivity enhance
bedside workflow productivity and
maximize image quality, at doses
as low as reasonably achievable.
The FreeView technology allows
the telescopic arm to be collapsed
when it is being moved. The unobstructed view offers safer maneuverability, and allows the technician
to get to the patient swiftly and
securely, through corridors, around
the patient’s bed or ward, etc. The
column can be quickly popped
back up at the patient’s bedside.
FreeView technology also makes it
easier to maneuver in critical care
and surgical suites in which overhead equipment has been installed.
Other new features including new
detectors, available in Cesium
Iodide (CsI) or Gadolinium OxySulphide (GOS) technology. These
detectors offer maximum convenience and portability, with high
Detective Quantum Efficiency
(DQE) and spatial resolution and
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tor status light that will visually
indicate when the unit is ready
for exposure (green) and during
X-ray exposure (yellow). Bluetooth
device support is also available
as an option for sites that wish to
use a Bluetooth keyboard, mouse,
barcode scanner, etc. “Using innovations such as the FreeView
technology and the other new
features, we are going further in
helping hospitals and users operate efficiently in their real environments, while continually enhancing the delivery of patient care.”
said Louis Kuitenbrouwer, Vice
President Imaging Division of Agfa
HealthCare
Agfa Healthcare
Mortsel, Belgium
www. agfahealthcare.com
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TECHNOLOGY update

Launch of improved screening and
diagnostics mammography system with
Digital Breast Tomosynthesis option

The Finnish company Planmed has introduced a
new mammography unit, the Planmed Clarity 3D,
which utilizes advanced Digital Breast Tomosynthesis
(DBT) technology, enabling enhanced diagnosticsespecially for patients with denser breast tissue.
DBT technology resolves the challenge of overlapping tissue structures by producing a 3D volume of the breast. As a whole, the new Clarity 3D
enables sharp reconstructions with a higher visibility
of microcalcifications and delicate tissue structures
through its patented Continuous Sync-and-Shoot
method. This new approach to tomosynthesis imaging eliminates motion blur and artifact intrusion,
ensuring that small calcifications and blood vessels
can be seen with clarity.
The clear images that the Planmed Clarity 3D
provides are achieved through use of the company’s unique continuous Sync-and-Shoot movement
and innovative lightweight TomoMarker technology
which is fitted to the Clarity systyem prior to DBT
acquisition and improves tomographic image quality
and accuracy to give artefact-free images.
During the DBT exposure 15 low-dose projection
images are acquired at +/- 15 degree angles and the
resulting image stack displayed following the automatic application of a fast iterative reconstruction
algorithm. The result is that the radiologist has the
ability to “see” into and beyond tissue structures,
enabling accurate diagnosis even with dense breast
tissue cases.
“The incidence rate of breast cancer, the most
common invasive cancer among women, continues to increase in both developed and developing
32
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countries. However, breast cancer related mortality
has visibly decreased in countries with screening programs. This can be explained by early detection and
improved diagnostic and treatment methods”, states
Vesa Mattila, Managing Director of Planmed Oy.
Along with DBT, the Planmed Clarity 3D system
has several features which enable a rapid screening
workflow, as well as easy diagnostic imaging and
biopsy procedures. For radiologists, the new solution offers exceptional image quality and diagnostic
confidence. The ergonomic and easily approachable
design of the unit helps to reduce patient anxiety,
and excellent usability is guaranteed by the intuitive
dual touch screens that adapt to each of the available
imaging modes.
The system has a compact footprint and so can be
installed in small rooms with restricted space or even
in mobile units. The system runs off a standard wall
electrical outlet, which makes installation easy and
facilitates routine daily use. The Flow touch control
enhances usability through use of dual touchscreens
which provide a clear and simplified user experience.
For example, it is possible to display a reference mammogram at the unit to aid positioning; alternatively
an individual customized workflow sequence can be
used.
In addition to the 3D Digital Breast Tomosynthesis
imaging option the Planmed Clarity 3D system also
provides 2D Full Field Digital mammography.
The high quality images that the system delivers are produced using optimum, low patient dose.
The high-speed tungsten rotating anode X-ray tube,
robust high sensitivity Amorphous Silicon detector
and all-digital Full Field Flex-AEC allow high patient
throughput without compromising image quality. Full
Feld Flex-AEC is fully automatic and determines the
optimum exposure parameters for all breast tissue
types.
The ‘ClarityGuide’ system is available for digital
stereotactic biopsy guidance. It is extremely lightweight, and is compatible with both vertical and lateral biopsy approaches including the use of popular
models of vacuum-assisted biopsy device. Geometric
magnification views are carried out with the lightweight magnification table, available in either a x1.6
or x1.8 magnification factor.
Planmed OY
Helsinki, Finland
www.planmed.com
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TECHNOLOGY update
Lighter wireless flat panel

The AeroDR LT from Konica
Minolta has been designed to maximize efficiency by minimizing the
effects of wear and tear that come
with alternative wireless flat panels.
The lightweight, hardened, IPX6rated, liquid resistant enclosure allows
radiologists to help optimize patient
outcomes, productivity and return on
investment both in-room and outside
of the radiology department, such
as at the patient’s bedside or in ER/
trauma or intensive care/critical care
units. The AeroDR LT weighs only
2.5 kg and can support patients up to
300 kg on a bed.
Advanced digital features, such
as compatibility with AeroSync
automatic exposure detection and
roaming capabilities, and usability
with most fixed and portable X-ray
devices, are vital in the modern radiology department. Whether on the
go or in the treatment room, radiologists make a patient diagnosis
with AeroDR LT’s ability to preview
images within one second of use and
deliver fully processed images in as
little as six seconds.

Customers can leverage the
AeroDR LT to help streamline workflow and avoid unplanned downtime.
The lithium ion capacitor lets users
have up to 4.1 hours of imaging use
or 150 images with only a 13-minute charge time. The reliable built-in
panel drop sensors and continuous
panel handling data monitoring can
JANUARY 2016

help reduce repair costs and avoid
catastrophic failures.
Konica Minolta
Tokyo, Japan.
www.konicaminolta.com/healthcare/

reimbursement and an increasing
workload for healthcare professionals.
Barco
Kortrijk, Belgium
www.barco.com

Display approved for multimodality breast imaging

Updated 3Tesla system

The Coronis Uniti from Barco is
the only display with additional FDA
clearance for specialty imaging exams,
beyond the original indication for 2D
and 3D mammography, to encompass
multiple breast imaging modalities:
breast MRI, breast ultrasound, CT and
ultrasound, and vascular and gynecological ultrasound as well as PACS.
The system incorporates Barco’s patented I-Luminate technology. offering

4 times the brightness of conventional
mammography displays, the Coronis
Uniti enables radiologists to see
extremely subtle details with greater
clarity. This is especially important in
helping to make better clinical decisions in dense breast tissue.
The idea behind I-Luminate is as
simple as it is effective. By increasing the display brightness, the number of Just Noticeable Differences,
i.e. the threshold at which a change
on the screen is perceived, increases,
enabling faster inspection and detection of smaller objects. This also
reduces windowing and leveling time,
which has a huge impact on workflow
efficiency and clinical productivity.
I-Luminate maintains compliance to
DICOM GSDF and has no impact on
the lifetime of the display. I-Luminate
is another example of Barco’s commitment to increase healthcare productivity while maintaining high clinical standards, in a time of declining
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The Vantage Titan system from
Toshiba is the company’s latest 3-Tesla
MRI system and incorporates the
company’s new gradient coil system
employed in Saturn Gradient, which
enables higher image quality with
open-bore MRI systems. It also provides a suite of advanced applications,
achieving robust, efficient, and highly
accurate examinations in the safe and
reliable environments.
By incorporating the company’s
innovative RF transmission technique Multi-phase Transmission, the
new Vantage Titan 3T system brings
abdomen imaging into routine clinical settings, which up till now had
been difficult with conventional 3T
MRI systems.. In addition, to meet the
market demand for a compact system,
the required installation space has
been minimized to 36 m2. Usually the
incorporation of a large-aperture open
bore and higher gradient field output
increases heat generation and causes
vibration of the gradient coil during
image acquisition, so adversely affect-

ing image quality These downsides are
overcome in the Vantage 3T system,
featuring high cooling capability and
vibration suppression. In this way any
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shifts of the center frequency due to
heat generation and signal dispersion
due to vibration are suppressed, thus
resulting in high SNR and consistent
high-quality images. Many new applications are installed in the latest software
and more flexible parameter editting
supported by a new sequence development environment allows full use of
the system capabilities,. For example
this makes it possible to scan using the
Ultrashort TE technique which visualizes tissues with an extremely short T2
value, enabling visualization of regions
which had been previously difficult to
depict with conventional MRI systems.
This expands the capability of MRI
examinations to new regions such as
the lung fields.

Expanded indications for gridless
X-ray imaging software
SkyFlow from Philips is an X-ray
imaging software incorporating
advanced algorithms that produces
high-contrast images for all anatomies in situations where clinicians
decide not to use a grid. The company’s first digital imaging solution
provides grid-like contrast improve-

Gridless chest radiograph processed with Philips
Skyflow software

Toshiba MRI systems enable efficient examinations for a wide variety
of other body regions. The company’s
EasyTech system, a function to automatically set scan slices by analyzing
the shape of target anatomy, has been
enhanced to offer both higher examination throughput and reproducibility. The new EasyTech system incorporates the advanced scanning plane
positioning function: NeuroLine+ to
support head scan, CardioLine+ for
cardiac scan, and SpineLine for spinal
scan. With CardioLine+, in addition
to automatically set six basic cardiac
planes, further eight-planes setting
become available: right ventricle,
valve and outflow tract. The newly
installed SUREVOI Cardiac automatically detects appropriate settings for
cardiac examinations by recognizing
the position of the heart, providing
easier and more efficient workflow
with higher reproducibility.
Toshiba
Otawara, Japan
www.toshibamedicalsystems.com
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ment and enhanced confidence
for grid-less radiography, which
improves clinician’s workflow and
supports “first-time-right imaging”
by decreasing the need for retakes
due to misalignmentof the grid.
The technology is proven for
bedside chest exams and is being
expanded to include other anatomies. The imaging software reduces
the effect of scattered radiation by
using an algorithm that requires no
operator input and automatically
adjusts contrast enhancement based
on the amount of scatter, giving clinicians a crisper image to improve
their diagnostic confidence. A study
found that radiographers using SkyFlow technology in a grid-less workflow for chest exams saw an average
of 34 seconds of time savings per
examination compared to workflow
with a grid. The software can be
used for all patient types, including
bariatric cases.
Often radiographers face challenging
work environments due to varying
patient conditions, tight spaces in the
exam room, and the tangle of tubes
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and cords to navigate. Clinicians often
choose not to use a grid in imaging to
save time caused by grid alignment and
ensure patient comfort. However historically, grid-less imaging has resulted
in scattered radiation, causing a significant loss of image contrast, making it difficult for radiologists to make
an accurate diagnosis. Now, grid-less
workflow with SkyFlow technology
provides grid-like image contrast and
enables faster, less error-prone workflows than other non-grid options.
“Philips understands the growing need
of healthcare providers to increase cost
savings while improving patient care,”
said Robert Cascella, executive vice
president and CEO, Philips Imaging.
“SkyFlow helps providers meet these
challenges by simultaneously increasing productivity and patient comfort
through shorter examination times
and more comfortable positioning
without a grid.”

Gridless chest radiograph with standard processing

A special session at RSNa 2015 was
devoted to a discussion of how digital scatter correction offers a novel,
patient-adaptive image processing
that provides grid-like contrast
enhancement for mobile radiographs without using an anti-scatter grid, and its impact on clinical
image quality and workflow.
Philips,
Eindhoven, The Netherlands
www.medical.philips.com/
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Weight-bearing 3D exams
can get your patients
back OnTrack.

A world leader in diagnostic imaging is planning a
revolution in Cone Beam CT.
The CARESTREAM OnSight 3D Extremity System is
being designed to be OnTarget with your needs –
planned capabilities include weight-bearing
extremity exams, easy patient access and superb 2D
and 3D images. And, OnSight is projected to keep
you OnBudget, with a price that’s truly affordable.
So get ready – we’re designing OnSight to set
a new pace for CBCT imaging.

© Carestream Health, Inc., 2015. CARESTREAM is a trademark of Carestream Health.

OnTrack. OnTarget. OnBudget.

INVESTIGATIONAL: NOT AVAILABLE
FOR COMMERCIAL SALE
This information for CBCT applies
ONLY in the European Union.

carestream.com/cbct

OnSight 3D Extremity System

