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CT screening of lung cancer:
not so clear-cut after all

F

or once it looked like a clear,
unchallengeable decision. Less
than a year ago, the redoubtable U.S. Preventive Services
Task Force (USPSTF) confirmed its
recommendation regarding low dose
Computed Tomography screening of
patients at high risk of developing lung
cancer. Essentially this means that private insurers in the United States must
cover the cost of CT screening of subjects
deemed to be at high risk of lung cancer.
It has to be admitted that this recommendation itself took a long time in
coming, since it was based on the results
of the National Lung Screening Trial
(NLST) whose conclusions were published as long ago as 2011. Basically the
National Lung Screening Trial (NLST)
compared two ways of detecting lung
cancer: low-dose CT and standard chest
X-ray. It was found that participants
who received low-dose CT scans had
a 15 to 20 percent lower risk of dying
from lung cancer than participants who
received standard chest X-rays. This is
equivalent to approximately three fewer
deaths per 1,000 people screened in the
CT group compared to the chest X-ray
group over a period of about 7 years of
observation. Lung cancer is the leading
cause of cancer death worldwide and,
in the Western world causes as many
deaths as the next 4 four most deadly cancers combined (breast, prostate,
colon, and pancreas). Since in general
lung cancer is largely asymptomatic, or
at least with the usual symptoms common to smokers such as coughs, most
patients diagnosed with lung cancer
today already have advanced disease
(40% are stage IV, 30% are stage III), and
the current 5-year survival rate is only
16%. Five-year survival rate of stage IV
patients can be as low as 2%.
All in all, the clear-cut NLST results
were behind the recent USPSTF recommendation in favour of low-dose CT
screening of subjects considered to be
at high risk of lung cancer. The principal criterion of being at “high risk” is
defined as being a heavy smoker, or a
heavy smoker who has recently given
up the habit. And by heavy smoker, they
mean what they say: a “heavy smoker”
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identified by the NLST is someone who
has accumulated 30 pack-years of cigarette consumption. For the uninitiated
a pack-year is not, as naively might be
supposed, a pack of cigarettes per year,
but rather the use of one pack of cigarettes a day for a year.
Inevitably in the United States the
decision of the all-important USPSTF
to effectively recommend insurance reimbursement for low-dose CT scans
for high-risk subjects triggered a public
outcry against an initiative to support
patients whom are widely considered
by the general public “to have only
themselves to blame”. Unlike some cancers, which typically evoke sympathy
and concern, lung cancer patients often
experience stigma, isolation, and social
judgment. In some instances, patients
with lung cancer blame themselves and
are filled with regret for having failed to
take the advice to quit smoking. Patients
who smoked (even those who had long
ago quit) find themselves not only battling their disease but also rebuke and
self-recrimination.
Just when it looks as this debate seems
to be settling down, along comes another,
this time from a group of oncologists and
statisticians who question the calculations of the USPSTF group regarding the
level of overdiagnosis in lung cancer .
(Reich JM & Kim JS Quantification and
consequence of lung cancer CT overdiagnosis Lung Cancer. 2014 Dec 19. pii:
S0169-5002(14)00512-1).
Familiar to observers of the ferocious
current debate about the pros and cons
of mammography screening, overdiagnosis is defined as screening identification of cancers which would otherwise
have remained inevident within the individual’s lifetime. Reich and Kim estimate
that the level of such overdiagnosis in
lung cancer screening is as high as 36%.
They point out that “Only harm can
result from screen identification of overdiagnosed persons whose cancers are by
definition destined to remain clinically
inevident”. They recommend caution in
advocating population screening at least
until the results of European trials are
available.
Nobody ever said it would be easy. n
3
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IMA GI N G NEWS
Images of brain after mild stroke
predict future risk

A CT scan of the brain within 24 hours of a mild, nondisabling stroke can predict when patients will be at the highest risk of another stroke or when symptoms may worsen,
according to new research published in the American Heart
Association journal Stroke. (Wasserman JK et al. Computed
tomography identifies patients at high risk for stroke after transient ischemic attack/nondisabling stroke: prospective, multicenter cohort study.Stroke. 2015 Jan; 46(1):114). Like stroke, a
transient ischemic attack (TIA) is caused by restricted blood
supply to the brain. Symptoms may last only a few minutes. “All patients should get a CT scan of their brain after
a TIA or non-disabling stroke,” said Jeffrey J. Perry, M.D.,
M.Sc., co-senior author of the study and associate professor of
emergency medicine at the University of Ottawa in Canada.
“Images can help healthcare professionals identify patterns
of damage associated with different levels of risk for a subsequent stroke or help predict when symptoms may get worse.
Most patients with these symptoms undergo CT scanning. It
has been estimated that 40 percent of patients who received
CT scans within 24 hours of a TIA or non-disabling stroke,
had brain damage due to ischemia. Compared to patients
without ischemia, the probability of another stroke occurring
within 90 days of the initial episode was:
(i) 2.6 times
greater if the CT
image revealed newly
damaged tissue due
to acute ischemia;
(ii) 5.35 times
greater if tissue was
previously damaged
(chronic ischemia)
in addition to acute
ischemia;
(iii) 4.9 times greater if any type of small vessel damage
occurred in the brain, such as microangiopathy, in addition
to acute ischemia;
(iv) 8.04 times greater if acute and chronic ischemia
occurred in addition to microangiopathy.
While 3.4 percent of the people in the study group had a
subsequent stroke within 90 days, 25 percent of patients with
CT scans showing all three types of damage to their brain had
strokes.“During the 90-day period, and also within the first
two days after the initial attack, patients did much worse in
terms of experiencing a subsequent stroke if they had additional areas of damage along with acute ischemia,” said Perry.
“These findings should prompt physicians to be more aggressive in managing patients with TIA or non-disabling stroke
who are diagnosed with acute ischemia, especially if there is
additional chronic ischemia and/or microangiopathy.” Measures to avert a new stroke might include cardiac monitoring
or medications to lower blood pressure, treat high cholesterol
or prevent blood clots.
http://tinyurl.com/CT-TIA-paper
JANUARY 2015
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US radiology departments prepare
for Ebola cases

Radiologists from the National Institutes of Health
(NIH) and Emory University School of Medicine in the
United States have issued a special report on radiology
preparedness for handling cases of Ebola virus. The
report (Bluemke DA & Meltzer CC. Ebola Virus Disease:
Radiology Preparedness Radiology. 2014:142502) outlines
their protocols and recommendations.
“Clear and frequent communication with the healthcare staff is essential during this time of heightened
public concern and understandable caution,” said report
co-author Carolyn C. Meltzer, M.D., from the Departments of Radiology and Imaging Sciences, Psychiatry
and Behavioral Sciences, and Neurology at Emory University School of Medicine in Atlanta.
In the U.S., there are currently four biocontainment
facilities with specialized isolation rooms and staff
trained to treat patients with Ebola virus.
“Medical imaging does not provide diagnosis of Ebola
virus disease, but patient assessment in the emergency
department and treatment isolation care unit is likely
to require imaging services,” said the report’s co-author,
NOMEX_Dez_14.qxd 19.12.2014 13:57 Seite 1
David A. Bluemke director of the Department of Radiology and Imaging Sciences at the NIH Clinical Center.
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At present, the role of medical imaging in Ebola care
is to exclude other diagnoses or assess complications of
the virus. For the radiology team to provide the best possible medical care for the patient while maintaining full
protection of the medical staff, medical imaging exams
of patients with Ebola virus should be performed within
a specialized isolation unit.
Portable X-ray units and bedside ultrasound imaging have been used in biocontainment units. Radiology
departments must develop customized standard operating procedures for performing imaging procedures in
an isolation unit.
Currently, two
different strategies
exist. In the first,
the radiologic technologists do not
enter the patient’s
room, known as the
Hot room. In this
approach, medical technologists
instead stay in the
Warm room (anteroom) and provide verbal instructions
for equipment use to nurses or physicians in the Hot
room. In the second approach, radiologic technologists
enter the Hot room to assist in operation of the imaging
equipment. This approach is needed when the equipment
is more complex.
The authors emphasize that every effort should be
made to perform general X-ray procedures in the isolation room rather than transporting the patient to the
radiology department.
Preparation for procedures in the Hot room includes
ensuring that all supplies are in place (including lead
aprons, equipment disinfectant/wipes and equipment
covers) and that batteries in the portable equipment are
fully charged. The X-ray detector is then double bagged
and each bag is separately zip-locked prior to entering
the patient’s room.
Transporting a patient with Ebola virus to the radiology department for a medical imaging procedure is
not advisable and requires additional precautions. For
example, the patient transportation route must be coordinated with the hospital’s infection control team.
In addition, disinfection of radiology procedure
rooms requires many hours and may prohibit diagnostic
treatment of other patients in the facility. CT and MRI
equipment are not designed for imaging of patients with
Ebola or other highly contagious diseases. Small crevices
in the gantry table and moving parts are extremely difficult to protect with plastic covers, and bodily fluids
can accumulate in narrow recesses that are inaccessible
to surface cleaning.
“Radiology staff directly involved in the care of
patients with Ebola virus disease need to be educated
regarding procedures of the isolation unit and regarding appropriate donning and doffing of correctly-sized
personal protective equipment,” Dr. Bluemke said.
http://tinyurl.com/Radiology-Ebola
6
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Research shows potential of
Photoacoustic Imaging for cervical
Cancer Detection
Thanks largely to the advent of Pap smear screening, cervical cancer deaths have decreased dramatically since the 1960s.
In the last two decades, better treatment outcomes and more
powerful imaging techniques have steadily pushed 5-year
survival rates ever higher. The latest weapons in modern
medicine’s arsenal are two new anti human Papilloma virus
vaccines. As promising as all this is, cervical cancer still claims
far too many lives. Hundreds of thousands of women around
the world die of cervical cancer highlighting the continued
need for more advanced screening methods to detect more
cases of the disease early, when it is most treatable.
In a recently published paper (Peng et al. Detection of cervical cancer based on photoacoustic imaging—the in-vitro results.
Biomedical Optics Express 2015; 6: 135 ) a team of researchers
from the Central South University in China have shown that
photoacoustic imaging — which is already under investigation
for detecting skin or breast cancers —has also the potential to
be a new, faster, cheaper and non-invasive method to detect,
diagnose and stage cervical cancer with high accuracy.
Photoacoustic imaging (PAI) is a hybrid optical imaging
technique that combines the high optical contrast of pure
optical imaging with the high spatial resolution and the deep
imaging depth of ultrasound. In PAI, short laser pulses are
used to irradiate biological tissues. Some of the laser energy
is absorbed by the tissues and converted into heat, leading
to rapid thermal expansion inside the tissues that produces
ultrasonic waves. The generated waves are then detected by an
ultrasonic sensor to form photoacoustic images of the tissues.
The researchers describe how they examined 30 cervical tissue

Comparison between the normal cervical tissue and tissue lesion for different stages.
From top to bottom are the pathological images for the normal cervical tissue (first
row) and tissue lesion (second row), the photo image (third row) and corresponding
DMAP images (fourth row) of representative experiments respectively. Margins of
the normal tissue (green) and cervical lesion (red) are indicated in the photo and
DAMP images.
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samples with photoacoustic imaging.
Some were taken from healthy women
and some of the samples contained the
cancerous cells of a cervical tumor. They
found that photoacoustic imaging could
distinguish the cancerous from the normal tissue and had the potential to evaluate the stage of the cancer.
“Our results show that the photoacoustic imaging may have great potential in the clinical diagnosis of cervical
cancer,” said Jiaying Xiao, professor of
biomedical engineering at Central South
University, who led the research. “The
technique is non-invasive and can detect
lesions in the cervical canal, an area conventional methods fail to observe. The
photoacoustic imaging can also evaluate
the invasion depth of cervical lesions
more effectively.”
Compared with other cervical screening methods, the researchers added that
photoacoustic imaging also has a much
higher penetration depth by using ultrasound as the localizing signal, which is
less scattered than light. Therefore, the
optical absorption distribution can be
obtained deep in the biological tissue.
While the work is preliminary, it provides solid experimental basis for future
studies. The ultimate goal is to develop
an endoscopic photoacoustic imaging
probe scanning the cervical canal, which
would be a quicker, cheaper and noninvasive method for the diagnosis of
cervical cancer.

Interventional
Radiology Procedure
Preserves Uterus in
Patients with Placenta
Accreta
Results presented at the recent RSNA
meeting showed the value of an interventional radiological procedure that
can preserve fertility and potentially
save the lives of women with the serious pregnancy complication known as
placenta accreta in which the placenta
abnormally implants in the uterus. This
can lead to additional complications,
including massive obstetric hemorrhage at delivery. Hysterectomy is commonly required to control such bleeding. “Massive obstetric hemorrhage
is the number one cause of maternal
mortality worldwide and abnormal plaJANUARY 2015

cental implantation is a major risk factor for this,” said Dr Patrick Nicholson
an interventional radiologist trainee at
Cork University Hospital in Cork, Ireland. Dr Nicholson explained that in
Cork University Hospital patients with
abnormal placental implantation are
treated by a multidisciplinary team that
plans both an elective Caesarean (C-)
section and prophylactic internal iliac
balloon placement under fluoroscopic
guidance. Immediately prior to the
patient’s C-section, the interventional
radiologist uses specialized techniques
to insert balloons into the two internal
iliac arteries in the pelvis that supply
the uterus with blood flow. “Following
the delivery of the baby, these balloons
can be inflated to slow blood flow to
the uterus, which allows the obstetrician
time to gain control of the hemorrhage,”
Dr. Nicholson said. The balloon pro-

cedure has been used by other groups
as well but the unique feature of the
Cork study was that the researchers were
able to show that were no maternal or
fetal complications resulting from the
interventional procedure. In the study of
the procedure the charts of all patients
with abnormal placental implantation
who received prophylactic internal iliac
balloon placement since 2009 were retrospectively reviewed. Over a 44-month
period, the hospital treated 21 patients
(mean age 35) who underwent balloon placement immediately followed
by C-section. In 13 of the 21 deliveries,
the arterial balloons were inflated and
when no longer needed, deflated and
removed from the patient. The interventional radiology procedure was a technical success in 100 percent of the cases.
However, despite use of the balloons,
two of the patients required a hysterectomy. “Without the balloons, many
more of the patients would likely have
required a hysterectomy,” Dr. Nicholson
D I
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said “We are the first group to report
on the fetal outcomes associated with
prophylactic internal iliac artery balloon
placement. There were no adverse outcomes for the babies as a result of this
procedure.”
Dr. Nicholson indicated results of
the study add to a growing body of evidence that high-risk placental implantation pregnancies are best managed in a
multidisciplinary setting. “This research
highlights the value of interventional
radiology in managing this very serious,
high-risk condition to control bleeding
and maternal and fetal complications,”
Dr. Nicholson said.

MRI study of development of cardiac damage in young people
with diabetes
A new study to be led by a research
team at Leicester Hospitals in the UK
aims to use MRI to determine how
young people with Type-2 diabetes
develop heart damage.
The research team, led by Dr Gerry
McCann, Consultant Cardiologist at
Leicester’s Hospitals and Prof Melanie
Davies, Director of the Diabetes Centre and Professor of Diabetes Medicine at the University of Leicester, will
use MRI scanning to investigate 100
younger adults with diabetes. The study
will randomly allocate patients to different treatment arms. The first group
will receive optimal blood sugar lowering treatment and lifestyle advice.
The second, a very low calorie diet and
the third, moderate intensity exercise
training. The research team hope that
conducting MRI scans throughout this
period will indicate whether early heart
damage can be completely reversed. Dr
McCann stated: “Patients with diabetes
are four times more likely to develop

7
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heart failure and other circulation problems. Younger diabetics have the greatest life-time risk of complications and
death. It is essential that we develop
tools to diagnose heart failure early and
effective treatments to prevent this serious life threatening condition progressing. This work, supported by the UK’s
National Institute for Health Research
(NIHR) will involve Leicester’s cardiovascular and diabetes research units
working together to combat heart failure
developing in patients with diabetes.”
It is hoped that by using the evidence
produced by the MRI scans to compare the different treatment methods,
improved treatments can be identified
that prevent hospitalization with heart
failure and premature deaths.
Professor Davies noted: “We have
seen a dramatic increase in the numbers
of people developing Type-2 diabetes at
a younger age. Our previous work has
shown that younger people already have
evidence of heart damage. We want to
see if we can intervene and reverse these
really worrying changes. I am delighted
that we have been awarded NIHR funding to allow us to carry out this important and innovative work in Leicester.”
http://www.ncbi.nlm.nih.gov/
pubmed/24970723

Cancer screening supported enthusiastically by general public
in UK.
The debate regarding the true value
of cancer screening continues to rage.
On the one hand epidemiologists and
statisticians present data analyses which
suggest that there may be significant
over-diagnosis in screening in areas
such as breast cancer, prostate cancer or
lung cancer. Given that such screening
programs usually, and inevitably, involve

8

the use of ionizing radiation, there is
the possibility that such screening programs may actually do more harm than
good. On the other hand many radiologists in the front line staunchly defend
screening.
It is not clear whether the ferocity
of the screening debate has actually
affected the attitude of the general
public regarding cancer screening. To
answer this question a study was carried out by researchers in the United
Kingdom (Waller J, Osborne K, Wardle
J Enthusiasm for cancer screening in
Great Britain: a general population survey. Br J Cancer. 2014. doi: 10.1038/
bjc.2014.643). A population-based
survey was used to assess attitudes to
cancer screening, screening history
and demographic characteristics, in
men and women aged 50-80 years.
Data were collected using face-to-face
computer-assisted interviews in 2012.
It was found that attitudes to cancer
screening were overwhelmingly positive in the UK pu8blic surveyed with
almost 90% believing that screening is
‘almost always a good idea’ and 49%
saying they would be tested for cancer
even if it was untreatable. Attitudes
were particularly positive among
those who had previously taken part
in breast or colorectal screening. The
authors recognise that their findings
suggest that attitudes to cancer screening are very positive in Great Britain
but caution that widespread enthusiasm for cancer screening may hamper
attempts to encourage a greater appreciation of the limitations and potential
harms of screening.
http://tinyurl.com/waller-et-al-paper

Brain MRI Reveals
New Hope for Patients
with Anorexia Nervosa
Researchers from the Translational
Developmental Neuroscience Lab led by
Professor Stefan Ehrlich at the Department of Child and Adolescent Psychiatry and Psychotherapy of the University Hospital Carl Gustav Carus at the
Faculty of Medicine of the Technical
University of Dresden (used state-ofthe-art MRI techniques to investigate
the consequences of anorexia nervosa
on brain structure.
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Their novel findings obtained by
measuring “cortical thickness” for the
first time in the eating disorder have
been published in the prestigious journal “Biological Psychiatry” (King et
al Global Cortical Thinning in Acute
Anorexia Nervosa Normalizes Following
Long-Term Weight Restoration.Biol Psychiatry. 2014 doi: 10.1016/). The authors
conclude that “the global thinning of
cortical gray matter observed in acutely
ill adolescent patients can be completely
reversed following successful weight
rehabilitation therapy”.
Previous studies of changes in brain
structure associated with anorexia nervosa have been limited in their ability
to clarify important questions regarding
the regional specificity and persistence
of anomalies following therapy. In contrast, the analytical strategies employed
by the Dresden scientists in their large
sample of both acutely ill and long-term
recovered patients allowed for precise
measurement of cortical gray matter on
a sub-millimeter scale at over 100,000
locations across the entire surface of the
brain. Prof. Stefan explained, “Not only
is the spatial expanse in acute anorexia
nervosa noteworthy but so is the magnitude of cortical gray matter thinning–
comparable to that typically observed in
Alzheimer’s disease.”
Study participants underwent MRI
scanning immediately following admission to specialized eating disorder clinics at the Dresdener University Hospital
and following successful therapy with
complete restoration of normal weight,
eating behavior and menstruation.

JANUARY 2015
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Roughly half of the patients that receive
treatment successfully maintain these
criteria – it is an extremely long road to
long-term recovery for those afflicted
with anorexia nervosa.
“We observed complete normalization of cortical gray matter thickness
in the long-term weight rehabilitated
patients in our sample”, exclaimed Prof.
Ehrlich, “which is a particularly encouraging finding for those suffering from
the disorder.” However, while this study
shows that changes in brain structure
can improve with therapy, anorexia nervosa may have other serious long-term
consequences that are not reversible,
such as reduction of bone mass due to
osteoporosis.
The Department of Child and Adolescent Psychiatry and Psychotherapy
of the University Hospital Carl Gustav
Carus at the TU Dresden is renowned
for the treatment of eating disorders.
Attracted by its reputation patients
come from all corners of Germany to
receive state-of-the-art therapy. Among
the services provided at the “Eating Disorders Treatment and Research Center“
are a specialized inpatient unit, outpatient clinic and a family day clinic.
http://tinyurl.com/King-et-al-paper

Imaging studies investigate tendinopathy
caused by frequent
mobile phone texting
Text messaging has become widespread, particularly among collegeaged young adults, giving rise to concern that high rates of texting may
result in musculoskeletal disorders,
such as tendinopathies whose pathophysiology is largely unknown.
A recently published paper (Gold
JE et al Serum and MRI biomarkers

JANUARY 2015

in mobile device texting: a pilot study.
Hum Factors. 2014; 56: 564). aimed
to determine if serum biochemical
biomarkers and MRI results differed
between groups of high volume texters
(>230 texts sent/day) and low volume
texters (< 25 texts sent/day). A secondary aim was to ascertain what any
correlation between the biochemical
and imaging biomarkers could tell
about the pathophysiology of early
onset tendinopathies. The researchers
recruited ten females with a mean age
of 20 years and measured the serum
levels of 20 biomarkers of inflammation, tissue degeneration, and repair
and used conventional MRI and MRI
mean intratendinous signal intensity
(MISI) to assess thumb tendons. The
correlation between MISI results and
serum biomarkers was also examined.
It was found that all high volume texters (but only one low volume texter)
had tendinopathy as shown by MRI.
Significantly Increased serum levels
of TNF receptor 1 were found in high
volume texters compared to low volume texters, Serum levels of TNF-RI
and TNF-alpha correlated with MISI
in these tendons, as did IL1-RI. The
researchers recognize that the number
of subjects is too low for definitive
conclusions and that further studies
with larger sample sizes are needed
but maintain that their results suggest that early onset tendinopathy

with concurrent inflammation may be
occurring in prolific texters.
In another study, this time with a
greater number of subjects, (Akkaya
N et al Ultrasonographic Evaluation
of the Flexor Pollicis Longus Tendon
in Frequent Mobile Phone Texters
Am J Phys Med Rehabil. 2014 Aug)
a group of researchers used ultrasonography to study the flexor pollicis
longus tendon in frequent mobile
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phone texters. A total of 149 subjects,
aged 18-40 years, were recruited as
frequent mobile phone texters (n = 71)
or infrequent texters (n = 78). Demographic data and estimate frequency
of texting were noted. Thumb pain
during activity, range of motion for
thumb joints, grip and pinch strengths,
and Quick Disabilities of arm, shoulder, and hand were evaluated. Standardized bilateral ultrasound evaluations were performed, and tendon
area measurements were done with
axial imaging at the midthenar region
and midproximal phalangeal region
with the manual trace technique. The
groups were similar except for the
mean estimate number of messages/
month (P = 0.001). It was found that
the thickness of the flexor pollicis longus tendon was significantly thicker
in the frequent texter group than in
the low texter group and the thickness
of the tendon correlated significantly
with number of messages sent (P =
0.001).The authors also believe that
further studies are needed to elucidate
whether such changes become problematic later on in life.
http://tinyurl.com/Gold-et-al-paper
http://tinyurl.com/akkaya-et-al-paper

MRI in patients with
cochlear implants
A recently published study (Kim BG
et al Adverse Events and Discomfort
During Magnetic Resonance Imaging
in Cochlear Implant Recipients.JAMA
Otolaryngol Head Neck Surg. 2014.
doi: 10.1001) described studies carried out to assess adverse events during MRI examinations of patients with
Cochlear Implants (CIs) and to investigate the safety and diagnostic efficiency of MRI in patients fitted with
CIs with internal magnets. A CI can
help patients with severe to profound
hearing loss. Approximately 300,000
people worldwide have the device.
However, undergoing MRI can pose
concerns for patients with CI because
of exposure of the internal magnet
in the cochlear implant to the strong
electromagnetic field of the MRI.
A team of clinicians from the Soonchunhyang University College of Medicine, South Korea reviewed the medical
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records of 18 patients with CIs who had
MRIs between 2003 and 2014 at a their
university hospital. Of the patients, 16
had undergone MRI in a 1.5 Tesla scanner and two patients had an MRI in a
3.0 Tesla scanner. The MRIs included
12 brain scans. There were 18 scans
of other areas of the body.
Of the 18 patients, 13 completed
their MRI scan without complication (25 of 30 scans). However five
patients even thise fitted with protective head bandages could not complete their MRI because of pain: one
of these patients experienced magnet
displacement. Another patient tolerated the pain and discomfort of her
third MRI scan, despite having gauze
bandages, but experienced magnet
polarity reversal. The two patients
that underwent 3.0-T MRI scanning,
did so without bandaging and experienced no adverse events or complications (one patient had an MRI
of the knee and the other patient,
who had an MRI of the shoulder, did
report some discomfort). Hearingrelated performance was unaffected
in three CI patients who had major
adverse events associated with MRI
scanning. The authors report that “In
the present study, however, we found
that seven of the 13 patients who
had not undergone general anesthesia (seven of 19 MRI scans) experienced discomfort or pain during
the MRI scans. Indeed, one patient
who had undergone general anesthesia was awakened by pain during the
MRI scan and could not complete
the MRI. The investigators state that
their data clearly demonstrate that
a significant proportion of patients
experienced discomfort or pain during the MRI process and were unable
to complete the scans. Therefore, in
addition to device safety and image
10

quality, patient comfort should be
considered when performing MRI
procedures. In a related commentary,
Emanuel Kanal, M.D., of the University of Pittsburgh Medical Center,
writes: “Kim et al have reinforced a
strong lesson for us all, that what may
be considered safe by some may well
be unsafe or unacceptable to others.
Their reminder to consider not just
mere safety but also morbidity and
acceptability to the patient, is refreshing indeed. This should be added to
our list of considerations prior to
determining any risk-benefit assessment and patient scan recommendations regarding exposure of patients
with implants to MRI environments.”
http://tinyurl.com/Kim-et-al-paper

Image Wisely campaign launches New
Fluoroscopy Initiative
Fluoroscopy is the third largest
source of medical radiation exposure behind computed tomography
and nuclear medicine. Fluoroscopy
provides tremendous diagnostic and
treatment value and is used in many
types of examinations and procedures, including barium enemas, cardiac catheterization, arthrography,
angiography and biopsies.

The Image Wisely campaign
(Imagewisely.org) already offers
online educational materials for computed tomography and nuclear medicine exams. Fluoroscopy is the latest
addition provided by Image Wisely,
which helps radiology providers optimize radiation dose and provide safe,
effective imaging care. The new materials provided by the ImageWisely
D I
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organization cover a broad array of
topics including principles of radiation safety for patients and the teams
performing fluoroscopy procedures,
dose monitoring, teamwork, organizational culture, checklists and other
tools from the process improvement
perspective. Also included are protocols and techniques on principles for
diagnostic fluoroscopic procedures,
interventional procedures and cardiac procedures.
“Fluoroscopy can deliver one of
the higher radiation doses in medical
imaging. This new initiative will help
radiology providers deliver quality
patient care and optimize radiation
dose and image quality during fluoroscopic procedures,” said Richard
Morin, Ph.D., co-chair and American
College of Radiology (ACR) representative to Image Wisely.

“Our goal is to ensure that every
facility uses appropriate dose reduction techniques when performing fluoroscopic procedures,” said Donald
Peck, Ph.D., American Association
of Physicists in Medicine (AAPM)
representative to Image Wisely. “The
new Image Wisely webpage is a onestop location to find advice and links
to credible resources to help facilities reduce the incidence of adverse
reactions to the patient due to excess
radiation and improper technique.”
Image Wisely also offers free radiation safety cases on Imaging Wisely
When Evaluating for Pulmonary
Embolism; Technical Errors and
Image Quality in Digital Radiography; Dose Management in Endovascular Image-Guided Neuro-Interventions; CT Dose and Size-Specific
Dose Estimate (SSDE). Image Wisely
is a United States collaborative initiative of the ACR, RSNA, ASRT and
AAPM. The four charter members
of Image Wisely represent more than
200,000 physicians, radiologic technologists and medical physicists who
play key roles in medical imaging.
www.imagewisely.org
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Quality Assurance
By Dr H. Delis & Dr A. Meghzifene

Supporting Quality Improvement
in Diagnostic Radiology through
Comprehensive clinical Audits:
the IAEA QUAADRIL tool
The United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) has highlighted that medical procedures are by far the largest
manmade source of exposure to ionizing radiation, which continues to grow
at a substantial rate. Diagnostic radiology represents the vast majority of this
medically related exposure [1]. Although the basic justification of using ionizing
radiation for human imaging has been long accepted, the continuous development of technology and scientific knowledge has led to an unceasing striving
for imaging optimization, not only in terms of patient exposure, but also in
terms of human resources and use of infrastructures. For this reason many
individual radiology departments, health institutions and national authorities
seek to establish effective systems for managing quality in healthcare.
This article describes the International Atomic Eenergy Authority’s Quality Assurance
Audit for Diagnostic Radiology Improvement and Learning (QUAADRIL) which is
being increasingly recognized for its usefulness in diagnostic radiology practice.

T

he World Health Organization has defined
Quality Assurance in radiology as “an organized effort by the staff operating a facility to
ensure that the diagnostic images produced are
of sufficiently high quality that they consistently provide
adequate diagnostic information at the lowest possible
cost and with the least possible exposure of the patient to
radiation” [2].
One of the key elements within this framework of
quality is the comprehensive and critical review of the
practices in a medical radiation facility. This audit process
is synonymous with an independent external evaluation,
assessment or peer review. The International Basic Safety
Standards [3] define this process as radiological review
and emphasize that “Registrants and licensees shall ensure
that radiological reviews are performed periodically by the

radiological medical practitioners at the medical radiation
facility, in cooperation with the medical radiation technologists and the medical physicists. The radiological review
shall include an investigation and critical review of the cur-

The authors
H. Delis & A. Meghzifene
Dosimetry and Medical Radiation Physics Section, Division of
Human Health,
International Atomic Energy Agency, Vienna, Austria

FIGURE 1. IAEA methodologies for comprehensive clinical audits in radiation
medicine.
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Quality Assurance
rent practical application of the radiation protection principles
of justification and optimization for the radiological procedures
that are performed in the medical radiation facility”.
The same concept is also reflected in the recently published guidelines of the European Commission, which
define the comprehensive clinical audits as “a systematic
examination or review of medical radiological procedures
which seeks to improve the quality and outcome of patient
care through structured review, whereby medical radiological practices, procedures and results are examined against
agreed standards for good medical radiological procedures,
with modification of practices, where appropriate, and the
application of new standards, if necessary” [4].
The International Atomic Energy Agency, promoting the need
of clinical audits, or peer review missions, in radiation medicine
has developed comprehensive guidelines that can support the
auditing process in all disciplines, namely Radiation Therapy [5],
Nuclear Medicine [6] and Diagnostic Radiology [7] [Figure 1].
The corresponding tool for Quality Assurance Audit for Diagnostic Radiology Improvement and Learning (QUAADRIL) [7]
is the youngest of these documents and is being increasingly
recognized for its usefulness in diagnostic radiology practice.
Clinical audits

The general principle of audit imposes the requirement that
the auditors have to be independent of the service or process
to be audited. However, often clinical audits can be internal,
even within the same health care institution, so long as the
principle of independence is implemented by nominating
auditors from different departments of the same institution.
Internal audits should be routine activities within a good
quality system.
Emphasis has recently been placed on external audits, in
which the auditors are external to the institution to be audited
and thus totally independent. The value of external audits lies
mainly in providing the audit with more universal and broader
perspectives, removing the possible inability of internal auditors to recognize, in their own environment, the weaknesses
and limitations which may involve long-standing or routine practices. External auditors are the experts that, through
independent and unbiased review of the facility practices and
procedures are able to better identify drawbacks and suggest
interventions that would result in quality improvement.
The IAEA audit guidelines [5-7] outline the principles and
criteria for good practice of the various components of the
clinical service, followed by guidelines for the conduct of the
audit. Furthermore, they provide audit checklists, assisting
the auditors during the audit and at the same time facilitating
independency of the review process.
The auditing process, as described by the IAEA, takes place
in a completely voluntarily manner, as an impartial source of
advice on quality improvement. Therefore, it should be clear
that clinical audits are not designed for (i) licencing purposes,
(ii) investigation of accidents or reportable medical events or,
(iii) investigation for entry into cooperative clinical research
studies.

deliver good quality diagnostic imaging or interventional
procedures, does not receive any official certification or
acknowledgement at the end of the audit. What the facility should expect, as an output of a comprehensive clinical
audit, is a systematic review of the current practice and
identification of areas of improvement. The result of the
audit will include specific recommendations towards:
• Improving clinical practice;
• Strengthening of the QA programme;
• Ensuring that the requirements for patient protection
are met;
• Development of local (internal or national) clinical audit
programmes;
• Development of the facility/institution.
In a typical external audit three main counterparts
are identified: the auditing body (which in the case of
QUAADRIL is the IAEA), the requesting facility and the
audit team. Following the initial request for audit, originated by the facility, the auditing body will evaluate it in
terms of facility readiness. If the request is approved, a
proposed time-line for the audit process will be agreed
upon between the facility and the audit body, subject to the
availability of the audit team. The auditing body acts as an
independent body that will coordinate the process, identify
international experts that can serve as auditors, make the
necessary arrangements for the audit and finally communicate the audit outcomes. The facility or department to be
audited is responsible for the in-house preparation of the
audit and delegates corresponding professionals to communicate, if necessary, with the auditors prior and during
the audit.
The audit team will consist of a multidisciplinary peer
review panel with expertise in diagnostic radiology and familiarity with clinical audit methodology. At least one member
of the audit team must be able to interview members of the
audited department in a language they understand, and for

QUAADRIL clinical audits

The requesting facility, which is expected to have at least
the basic infrastructure and quality processes in place to
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this reason, the composition of the audit
team will usually include as a minimum:
a radiologist, a diagnostic radiology
medical physicist and a radiographer or
diagnostic radiology facility manager.
Audit site visit

During the period following the
approval of the audit request, communication is necessary, between the
audit team and the corresponding
professional of the facility, in order
to better prepare for the audit, review
the information provided and, if necessary request additional information. However the core component of
the audit is the site visit, which typically consists of three main parts: the
entrance briefing, the review and the
exit briefing.
During the entrance briefing the
auditors are introduced to the facility
staff members and present the goals
of the audit and the audit methodology, highlighting their commitment to
respect the facility and patient confidentiality. This is followed by a presentation describing the facility organization, governance and mission, and
information about the vision of the
facility and the perceived benefits of
the clinical audit.
The review process uses interviews,
observations and documentation
review, and is be carried out in line with
the audit schedule [Fig. 2]. Sometimes
these can provide sufficient evidence
of the local practice meeting ‘good’
practice standards. Often, however, it is
desirable to support these observations
with the results of suitable measurements or tests. These measurements
and tests should be carried out using
appropriate methods and equipment
independent of the host facility/institution. The purpose of the tests and measurements is to verify the technique
and accuracy of the local methods, as
well as the competence of the local staff.
In order to assist the auditors during
the audit, and at the same time to facilitate independency of the review process,
standard detailed audit report forms are
included in the QUAADRIL document.
These forms have been created by an
international multidisciplinary group of
experts to cover:
• Quality management procedures
and infrastructure,
• Patient related procedures
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• Technical procedures, and
• Education, training and research
programmes.
At the end of the review, the audit
team will prepare a draft report to be
presented during the exit briefing. The
auditors are expected to comment on
the extent to which the facility has met
the criteria for good practice, as outlined in the guidelines, highlighting
positive findings. During the exit briefing, the draft report is discussed and
facility members are strongly encouraged to clarify any issues which they
consider might have been misunderstood by the auditors. Finally an action
plan is discussed with the objective of
addressing the recommendations of
the audit team, particularly those that
may be urgent in nature.
Audit report

The entire final audit report, including detailed data, observations, findings
and recommendations, is considered
confidential and is distributed only to
the requestor of the application and
the designated contact persons of the
audited institution. Upon request of
the audited institution, an abbreviated
report, typically consisting of the summary and recommendations, can be sent
to the government body of the facility/
institution.
As the purpose of clinical audit is
quality improvement, the facility is
expected to develop an action plan in
response to the audit recommendations.
Ideally, this action plan is required to
be submitted to the auditing body and
is used to monitor the response of the
facility. In addition it might be included
in a follow-up review or partial audit.
If, during the audit, issues of serious safety concern are identified, they
should be addressed immediately by the
facility. If, after an agreed time interval,
the auditing body is aware that the facility has failed to address significant recommendations relating to serious safety
concerns, the facility will be informed
that they have the responsibility of
notifying the appropriate regulatory
authorities.
Conclusions

Clinical audits are intended as an
independent assessment of how actual
clinical practice compares with good
practice, and of how well the systems
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in place are achieving a set of objective
quality standards, with the primary aim
of improving patient care. Audits are
essentially a process of fact finding and
interpretation and, as such, provide an
efficient tool for improvement of quality.
Comprehensive clinical audits
require that a facility has at least a
basic infrastructure and quality
processes in place. They provide an
independent and unbiased view of
actual practice, aiming to identify
any deficiencies and to suggest interventions that would lead to quality
improvement. Even departments or
facilities with evolving quality management system can benefit from the
guidelines for comprehensive clinical
audits, as these describe the objective set of requirements and standards that define the so called “good
practice”.
More information

For more information on
QUAADRIL audits, contact H. Delis:
email: H.Delis@iaea.org
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Computed Tomography
The diagnostic yield of recommended
chest CT exams prompted by findings
in outpatient chest radiography
There are many reports on how and why radiologists recommend further imaging studies for
their patients but relatively few studies on the precise diagnostic value and patient outcomes
of such recommended additional examinations. A recently published paper [1] describes the
analysis of the diagnostic yield of chest CT exams recommended by radiologists on the basis of
abnormalities detected on outpatient chest radiographic images. Not only does the study underline the importance of follow-up CT exams in patients with abnormalities on chest x-ray but it
shows that radiologists should be confident that their recommendations are adding value and
ultimately protecting patients.
The numbers of recommendation for additional imaging (RAIs) have been increasing steadily, resulting in criticism that this trend has been responsible for the overall
increase in imaging and associated costs. A counter-argument that has been put forward is that the true clinical
value of additional imaging cannot be assessed simply on
the basis of the number of additional imaging nor on simply the costs of such additional imaging. In fact as Porter
[2] has pointed out, achieving high value for patients must
become the overarching goal of health care delivery, with
value defined as the health outcome achieved per money
spent. Although critics [3] of this concept have pointed out
that this outcome/cost ratio criterion of value in healthcare
could reward mediocre outcomes just because they are
cheap, [2] Porter maintains that his value assessment is
what matters for patients and what unites the interests of all
actors in the healthcare system. If value improves, patients
payers, providers and suppliers can all benefit while the
overall economic sustainability of he health care system
increases.
A group at the Massachusetts General Hospital, Harvard
Medical School in Boston USA recently decided to analyze
their hospital’s records to enable an evaluation (using the criterion of the ratio of clinical outcome to the incremental cost)
of the effect of additional CT imaging triggered by radiologists’ interpreting outpatient chest X ray (CXR) examinations.
CXR is one of the most common outpatient diagnostic
imaging modality. In fact a study of high-cost imaging
derived from RAIs showed that chest radiographic and
computed tomographic imaging account for the highest recommended imaging examination pairs. However
despite this high prevalence, the outcomes of recommended chest CT examinations based on radiographic
examinations are not well understood.
The particular purpose of the study was to evaluate the
diagnostic yield of recommended chest CT examinations
prompted by abnormalities detected at outpatient radiographic examinations of the chest.
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Study design

The radiology department of MGH receives imaging
referrals from over 2500 hospital-based physicians and
more than 1000 community-based physicians, composed
of 16% primary care physicians and 84% specialists. A total
of more than 300 000 outpatient diagnostic imaging studies
are carried out per year and the images are interpreted in
the radiology department by more than 100 staff radiologists, more than 85% of whom are subspecialists according
to organ system
The hospital’s radiology information system was queried
for all outpatient diagnostic imaging examinations with
chest radiographic examination codes. The selection of
patients is shown schematically in Figure 1. For each patient
in the study cohort, the radiology information system was
queried to identify whether the patient had received a chest
CT examination at the institution within a 1-year period
after the index chest radiographic examination.

FIGURE 1. Schematic representation of the patient selection process. CXR =
chest radiographic examination.
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Follow-up chest CT examinations were categorized based on
two criteria. First, the reports for all follow-up chest CT examinations were compared with the reports for the index chest radiographic examinations to determine whether the CT examination
contained an abnormality that corresponded to the finding on the
index chest radiographic image that prompted the recommendation for chest CT examination. Only corresponding abnormalities
that appeared on CT images were considered for the study.
Second, if a corresponding abnormality was identified on the
chest CT image, the same radiologist determined the etiologic
cause of the abnormality that was most likely, and categorized the
abnormality as clinically relevant or not clinically relevant based
on whether the finding required treatment or a further diagnostic
work-up. “Clinically relevant” was defined as an etiologic cause
that required treatment or further diagnostic work-up, such as
malignancy, infection, indeterminate pulmonary nodules, interstitial lung disease, and sarcoidosis.
Results

As Harvey et al. point out [1] the US health care systems is
shifting from volume-driven to value based payment models, so it
is increasingly important for the radiology community to validate
the clinical effect of its work.
The study from the MGH group demonstrated that chest CT
examinations obtained within 1 year of RAIs are associated with
a high diagnostic yield of clinically relevant findings, and one
in every 13 examinations yielded a previously unknown malignancy. These findings suggest that RAIs for chest CT examinations prompted by outpatient chest radiographic examinations
represent a valuable contribution to patient care.
Radiologists who interpret outpatient chest radiographic
images in the study made recommendations in 10.3% of cases,
with recommendations for CT examination in 4.5% of cases. The
overall recommendation rate is comparable to rates previously
reported for thoracic radiology and general radiography, which
ranged from 7.7% to 10.9%, with notable differences in study
design. The MGH group are unaware of another study that specifically reported chest CT recommendation rates from outpatient
chest radiographic imaging. Older patients and current or former
smokers were statistically more likely to receive recommendations
for chest CT imaging, which may reflect a higher likelihood of
radiographic abnormalities and a lower threshold for radiologists
to recommend a chest CT examination in these patients.
Conclusions

When the researchers looked at the chest CTs obtained within one
year of the index chest X-ray, they found that 41.4 percent detected a
corresponding abnormality requiring treatment or further diagnostic workup. One in every 13 yielded a corresponding abnormality
representing a newly-diagnosed, biopsy-proven malignancy.
“In this era of concern about radiation dose risk, these findings
suggest that the extremely low predicted risk of radiation-induced
cancer associated with a chest CT is orders of magnitude less
than the potential clinical benefits,” said study co-author Dr H.
Benjamin Harvey, . “If ordering physicians see a recommendation
for chest CT, they need to ensure that the patient gets the recommended imaging.”
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FIGURE 2. Examples of lesions seen on chest radiographic images that prompted a
recommendation for chest CT examination and the corresponding abnormality on chest
CT. (a, b) In the first example, a nodular opacity (arrow on a) is seen projecting over the
right posterior ninth rib in the chest radiographic image of a 50-year-old woman who
presented with cough; the recommended chest CT examination demonstrated this to be
callus from a remote rib fracture (arrow on b). (c, d) In the second example, a nodular
opacity (arrow in c) is seen projecting over the left anterior first rib on the chest radiographic image of a 53-year-old man who is a former smoker and presented with cough;
the recommended chest CT examination demonstrated this to be a suspicious nodule
in the apicoposterior segment of the left upper lobe (arrow in d). On resection, this was
found to be well-differentiated adenocarcinoma of the lung.

More than one-third of patients in the study group who were
recommended for follow-up chest CT did not receive the exam
within one year—an oversight that could result in missed or
delayed diagnoses, the researchers said.
“More research is needed to understand the possible reasons
for the less-than-optimal adherence to RAIs after chest X-ray,” Dr.
Harvey said. “One thing we’re looking at is how the recommendation language affects recommendation adherence.”
The researchers hope that their study helps improve awareness
of the importance of follow-up CT.
“These results show that radiologists should be confident that
their recommendations are adding value and protecting patients,”
study author Dr. Alkasab said. In summary, the data suggested that
chest CT examinations recommended to evaluate an abnormal
finding on an outpatient chest radiographic image have a high
yield of clinically relevant findings, including newly discovered
malignancy.
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Philips acquires Volcano to expand position in
image-guided therapy market

Varian to buy Mevis Medical Solutions

Philips and Volcano Corporation, a leader in catheter-based
imaging and measurement solutions for cardiovascular applications have announced that they have entered into a definitive merger agreement under which Philips will pay a purchase price of EUR 1.2 billion.
In the last few
years, Philips has
created a leading image-guided
therapy business
through
strategic investments
in R&D, partnerships and technology licenses, and
now has a portfolio
of interventional
imaging
equipment, navigation tools, and services, and a sizeable global
customer base. One in every three interventional X-ray systems sold globally is a Philips system.
In image-guided treatments of the heart and blood vessels,
there is an increasing trend to use advanced catheters that
are capable of producing ultrasound images of the interior of
blood vessels (intravascular ultrasound or IVUS) or perform
blood flow measurements (fractional flow reserve or FFR).
There is a growing body of clinical evidence that the use of
such technologies in conjunction with interventional X-ray
helps improve procedural outcomes.
With 2013 sales of approximately USD 400 million, San
Diego, California-based Volcano is a leader in catheter-based
imaging and measurements for minimally invasive diagnostics and treatment of coronary artery disease and peripheral
vascular disease. Volcano is the only company in the industry
with a leading position in both IVUS imaging and FFR measurements. In addition, the company possesses the broadest
product portfolio around these two technologies, a leading IP
position and a nascent peripheral vascular therapeutics business that targets a segment with a double-digit growth rate.
The combination of the two industry leaders will create
new sources of recurring revenue streams and increase sales
growth for Philips in the EUR 4 billion image-guided therapy
market.
Upon completion of the transaction, the Volcano business
and its 1,800 employees will be part of a dedicated, new imageguided therapy business group within Philips, which will be
led by Philips executive Bert van Meurs, an experienced leader
in the health care industry with a proven track record in the
image-guided therapy market.
www.philips.com
www.Volcanocorp.com.
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Varian Medical Systems has announced that it intends
to acquire MeVis Medical Solutions AG, the company
based in Bremen, Germany that provides image processing software and services for cancer screening.
MeVis’ innovative software is marketed to imaging
equipment manufacturers for screening breast cancer as
well as lung, liver, prostate, and colon cancer. The acquisition would also include the proprietary MeVisLab software platform, a research and development environment
facilitating the efficient realization of tailored software
solutions using a rapid prototyping approach. MeVis
software for breast cancer screening has been sold to some
10,000 clinics around the world. “Varian is excited to add
cancer screening software to its portfolio of imaging components solutions for diagnostic imaging manufacturers,”
said Dow Wilson, CEO of Varian Medical Systems. “Early
detection and treatment of tumors can have a significant
impact on outcomes for cancer treatment and we are looking forward to the prospect of adding advanced software
for early cancer detection to our product portfolio.”
“We believe we can integrate MeVis technology to offer
our customers smarter flat-panel detectors and imaging
workstations for cancer screening,” said Sunny Sanyal,
president of Varian Imaging Components. “This would
enable us to help equipment manufacturers get new lifesaving diagnostic products to market faster.”
Cancer screening is a growing global focus.
Early detection
has been shown to
save lives in both
breast and lung
cancer.
Following
the acquisition,
the MeVis team
would continue
to develop cancer
screening and image processing applications at its current
facility in Bremen, where it would operate as a center of
excellence within Varian’s Imaging Components business, which is headquartered in Salt Lake City, Utah,
USA. Varian’s offer reflects an approximately 16 percent
premium over MeVis’ average share price over the past six
months. The offer is contingent on a minimum acceptance rate of 75 percent of the MeVis shares outstanding. A number of major shareholders have committed to
accepting the offer, representing over 70 percent of the
MeVis shares outstanding.
www.varian.com
www.mevis.de
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Lexmark acquires Claron
International

Early January, the US-based company Lexmark announced that it has
acquired Toronto-based Claron Technology, Inc., the provider of medical
image viewing, distribution, sharing
and collaboration software technology. Lexmark paid a cash purchase
price of approximately $37 million,
which was funded entirely with Lexmark’s non U.S.-based cash.
Originally founded in 1991 when
IBM divested a number of its hardware
manufacturing operations, including
printer and printer supply operations
Lexmark has been progressively moving away from printer hardware. In
2010 Lexmark acquired Perceptive
Software, a developer of Enterprise
Content Management systems. More
recently, Lexmark acquired PACSGEAR a provider of connectivity solu-

tions for medical image management
and electronic health records.
Claron’s enterprise medical image
viewing platform offers easy, webbased access to patient imaging studies from picture archiving and communication systems (PACS) or vendor neutral archives (VNAs), enabling
referring physicians, clinicians and
specialists to view patient imaging
studies and collaborate in real time to
improve patient care. These systems
help healthcare delivery organizations
provide universal access to patient
imaging studies and other content
across and between healthcare enterprises. One of Claron’s medical image
solutions is a universal Web-based
zero-footprint viewer that enables
diagnostic interpretation of medical
images and related digital information
on a variety of computers anytime,
anywhere across a healthcare provider’s enterprise. This universal viewer
20

supports viewing of all cleared digital imaging and communications in
medicine (DICOM) imaging modalities and both 2-D and 3-D viewing.
Delivering a medical view comparable
to any PACS solution, there is no need
to download any software.

Claron will report into Lexmark’s
Perceptive Software. With the acquisition, Perceptive Software expands its
offering to healthcare providers by
enabling referring physicians and clinicians to access, view and collaborate
on patient information and medical
images that reside outside the electronic medical records (EMR) systems,
while concurrently image-enabling the
EMR and providing easy Web-based
access via desktop and mobile devices.
Claron and Lexmark’s other healthcare technology acquisitions are
enabling Perceptive Software to further
expand its medical content management strategy. The combination of Perceptive Software’s content and process
management platform; industry-leading VNA functionality to enable centralized storage, management and medical imaging sharing; and the universal
viewer, will enable Perceptive Software
to offer unique, interoperable solutions
with vendor neutrality that help eliminate silos that exist today within, and
between, healthcare organizations. The
result is improved access to content and
better patient care.
The surgical navigation portion of
Claron will not transfer to Lexmark
and will operate in the future under
the name Claronav.

Carestream collaborates to
provide cloud-based teleconsultation on cruise ships

MSC Cruises has become the first
cruise line to offer a 24/7, multilingual
pediatric telemedicine service on board
its entire fleet of cruise ships thanks to
an agreement with the renowned InstiD I
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tuto Giannina Gaslini Children’s Hospital in Genoa, Italy. As part of this collaborative effort, Carestream provides
a cloud-based teleconsultation portal
to enable the Institute to deliver remote
diagnosis, second opinions from specialists, patient monitoring and referrals wherever needed at any time.
The cruise line will use the Carestream portal across its fleet to
enhance on-board medical response
and deliver diagnosis and therapeutic
functions that were previously only
possible on land. The link works via
satellite communications and will be
available on all MSC cruise itineraries anywhere in the world.
Based on Carestream’s Vue for
Vendor Neutral Archive (VNA) system and Vue Motion viewer, the teleconsultation portal will enable the
Institute to capture and view different file formats using a zero-footprint
platform that does not require local
software installation.
“The expertise of our specialists
is being made available beyond the
walls of Gaslini,” said Paolo Petralia,
the Director General of the Gaslini
Institute. “This enables doctors on the
ship to confirm their diagnoses and
treatments using a cutting-edge system of remote image and data transmission. This reaffirms the Gaslini
Institute’s commitment to offer the
best care everywhere while developing the most advanced and efficient
means of information technology.”
The process of teleconsultation
is managed through Carestream’s
Cloud-Based Services. The applicant
connects to the secure web portal and
once logged in, can enters a request
enclosing relevant diagnostic images,
reports, videos or any other multimedia documentation. The intuitive portal does not require support
on-site and is easy to learn, which
facilitates quick adoption by the staff
on board. The medical specialist at
the Gaslini Institute automatically
receives an email notification and
connects to the portal to view the
request and provide medical advice.
The applicant is then notified of a
response via email, and can view and
download the response by accessing
the web site.
www.carestream.com
www.msccruises.com
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King Fahad Medical City
teams up with Barco for
enhanced care and comfort
for patients

The buoyant Middle East healthcare sector is increasingly focused on
providing high-quality services for
patients. At King Fahad Medical City
(KFMC) hospital, Saudi Arabia’s largest medical facility, delivering outstanding patient care is a core value.
Located in Riyadh, the 1059-bed
King Fahad Medical City (KFMC)
is renowned for its commitment to
innovation and cutting-edge healthcare technology and is reciognized
as a modern organization at the forefront of healthcare technology. That
frontrunner role is visible at each and
every one of KFMC’s sites, including
the 140-bed Rehabilitation Hospital.
Since its opening in 2004, the Hospi-

tal has been committed to providing
outstanding diagnostic, therapeutic
and rehabilitative services for the
patients. To enhance overall productivity and improve patient well-being
and comfort, the healthcare group
selected CareConnex, Barco’s interactive patient care solution powered
by Hospedia. KFMC recognized that
the solution would help the Rehabilitation Hospital further raise the
level of patient services. Its installation includes interactive patient
care software and back-office systems in addition to 140 18.5” widescreen smart terminals and mounting
arms for deployment at the patient
bedside. The software is customized to make sure that the interface
and applications meet the hospital’s
specific needs. This includes interfaces to VoIP telephony, the hospital
information system (HIS) and other
networked systems. The result is an
all-in-one solution that offers a host
JANUARY 2015

of interactive applications such as
access to the HIS, patient educational
videos and the hospital’s communication systems as well as the innovative,
triple-play patient infotainment system that offers radio, TV and Internet services.
Clinical staff, for their part, now
have instant access to patient data at
the point-of-care, which significantly
improves their workflow and, consequently, the quality of care. In addition, since records are updated in real
time, the error margin has dropped
significantly.
www.barco.com

2 was similar to the PK profile in
older pediatric patients and adults.
Investigators also observed a similar safety profile for Gadavist in this
pediatric population.

First MRI contrast agent
approved for pediatrics younger than 2 years of age

The FDA has approved Bayer’s
Gadavist MRI contrast agent for use
in pediatric patients less than 2 years
of age, including term neonates, to
detect and visualize areas with disrupted blood brain barrier and/or
abnormal vascularity of the central
nervous system. The product was
previously approved for such use in
patient populations over the age of 2.
The FDA’s priority review was based
on a study showing that the pharmacokinetic (PK) and safety profiles in
pediatric patients less than 2 years
of age were similar to those of older
children and adults at standard dose
(0.1 mmol/kg). The study enrolled 47
pediatric patients with ages spanning
from term neonates to 23 months
with normal renal function from nine
centers across the U.S., Canada and
Europe. Forty-four pediatric patients
were evaluated for safety and efficacy
and 43 were eligible for a PK profile
evaluation, including nine term neonates less than 2 months of age. The
study found that the Gadavist adverse
event (AE) profile was consistent with
what has been seen in older populations. In one patient, vomiting was
reported as a mild adverse drug reaction (ADR) to Gadavist. The most
common non-serious AEs unrelated
to Gadavist were cough, nasopharyngitis, rhinitis, pyrexia and vomiting. Serious AEs were unrelated to
Gadavist and were reported in three
out of 44 patients.
The data showed that the Gadavist
PK profile in pediatric patients under
D I

E U R O P E

“Until this study, there were
limited data regarding the use of
gadolinium-based contrast agents
in pediatric patients younger than
2 years of age, and there has been
a significant need to better understand how they work in our youngest patients,” said Dr. Ravi Bhargava,
study investigator and pediatric
radiologist, University of Alberta,
Edmonton, Canada. “Ultimately, it’s
important for us to have safe and
effective tools to help us accurately
detect abnormalities and visualize
areas of the central nervous system
in children of all ages.”
With this label expansion, Gadavist is appropriate to use for MRI of
the central nervous system at a standard dose of 0.1mmol/kg for patients
of all ages – term neonates to adults.
In the EU a respective supplemental application for Gadovist (trade
name for Gadavist outside of the US)
is currently undergoing regulatory
review.
Gadavist (gadobutrol) injection
was first approved in the U.S. in
March 2011 for intravenous use in
diagnostic MRI in adults and children (2 years of age and older) to
detect and visualize areas with disrupted blood brain barrier and/or
abnormal vascularity of the central
nervous system. Gadavist was further approved in June 2014 in the
U.S. for MRI of the breast to assess
the presence and extent of malignant
breast disease.
http://healthcare.bayer.com
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100th RSNA reveals past as prologue to future
The 100th meeting of the Radiological Society of North America was both a look over the shoulder of radiology and a glance ahead.
Historic and artistic exhibits punctuated the RSNA floor, featuring old school radiography and outside-the-box
applications. A virtual reality video testified to radiology’s successes, featuring Roentgen himself. But it was
the 21st century hardware surrounding these exhibits that best demonstrated how far radiology had come
and where it would go.
Low-dose CTs, efficient MRIs, ultrasound scanners plied with elastography, vendor neutral archives, and
breast tomosynthesis scanners were among the highlights viewed by many of the 56,000 who attended. It
was a diorama of the past, present and future fashioned inexorably by government policies, some that took
shape over decades, others just taking shape now.
The decision of the United States national social insurance
system, Medicare taken weeks prior to RSNA 2014 to pay
for low-dose CT lung cancer screening capped a decade of
meticulous research assessing its clinical value, giving reason
for a languishing CT community to believe, as it toured rejuvenated CT portfolios on the exhibit floor, that the darkest days
of the modality were behind it.
America’s Affordable Care Act had snapped into place in
2014. With one foot on the accelerator and the other on the
brake, this political anomaly was designed to constrain costs
as it broadens utilization. Achieving these conflicting imperatives would increase demand for low-cost, wide usage core
modalities, so believe the makers of ultrasound and radiography equipment. These vendors appeared ready to meet that
demand with products showcased at the RSNA.
Value-based medicine and patient-centric imaging were
the broader themes. Increased efficiency and improved patient
outcomes were the watchwords. In this, information technology fitted well with its streamlined workflow and simplified
operations reflected in vendor neutral archives.
As the meeting geared up, a kerfuffle among leading makers of digital breast tomosynthesis (DBT) products raised
the profile of this modality, just as a shift in Medicare policy
announced in October promised to pay providers more for its
use and research described during the meeting supported the
extended use in screening. This confluence of factors made
DBT a hot topic of conversation, one that if it persists could
energize DBT worldwide.
Low-dose CT

The fee-for-service paradigm that rewarded American
healthcare providers for their purchase of imaging equipment
in the 1970s, 80s and 90s had given way to massive belt-tightThe 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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ening in the 2000s. Especially hard hit was CT. After peaking
in 2011, CT procedure volume fell an average 5.5% in each of
the next two years, according to IMV Medical Information
Division. With it fell the sale of CT units in the U.S.
The American marketplace that had fuelled innovation
during the modality’s heyday was withering At RSNA 2014,
however, it looked as though a turnaround was in sight.
The rising interest in lung cancer screening spurred Philips to develop software designed to assist in the screening
process Siemens announced that it had submitted to the
FDA a low-dose protocol compatible with its CT scanners.
The company noted that CT scanners are now FDA cleared
for diagnostic – not screening – purposes. Its protocol for
lung cancer screening would change that, if accepted by the
FDA, ensuring image quality sufficient to spot lung cancer
at low dose.
Rather than applying to just one product, the Siemens
protocol would apply to several. Of course, they would have to
meet operating specs associated with low-dose CT, generally
considered to be less than 1.5 mSv per exam.
Siemens showed at RSNA 2014 its low-dose 16-slice
Somatom Scope, which came as no surprise to visitors of ECR
2014, where it was initially unveiled. The Somatom Force was
framed as the next generation in dual-source CT, a low-dose
scanner capable of operating at low-tube voltages of between
70 and 100 kilovolts. Two filters optimize its low-dose profile,
reducing patient radiation exposure by 50% compared to
systems of similar diagnostic capability.
While having direct impact in the U.S., the value of such
systems for lung cancer screening will not be restricted to
the U.S. alone. Momentum for this type of exam had been
building for a long time, as witnessed by peer reviewed studies
dating back more than a decade. Most remarkably, results in
the National Lung Screening Trial published in 2011demonstrated a reduction of at least 20% mortality was possible, if
low-dose CT screening was implemented.
The question of whether third party payers would pick
up the tab was answered in the weeks preceding the RSNA
meeting with the Medicare decision to cover screening under
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Carestream’s all-touch control panel helps distinguish
the company’s first ultrasound scanner, the Touch,
from competitors. Scheduled for commercial release in
the third quarter of 2015, Touch features an integrated
graphics processing unit, in place of a traditional CPU,
and smart transducer technology coupled with a singleboard system design. Image courtesy of Carestream

certain conditions for high-risk smokers 74
years and younger, a decision that could set
the stage for adoption in developed nations
around the world.
Touring CT exhibits across the RSNA
RSNA floor there was a palpable hope that
the interest in low-dose CT would spread.
At the super premium end, Siemens
launched a new version of its Somatom
Definition Edge CT, featuring TwinBeam
Dual Energy X-ray tubes. The two tubes
enable simultaneous imaging at different
energy levels, generating data sets whose
comparison can help differentiate tissues,
as in the case of uric acid and non-uric acid
kidney stones.
Philips returned with its IQon Spectral
CT, a work in progress in 2013, a product in
2014. Its detector simultaneously discriminates between x-ray photons of multiple
energies, generating a grayscale anatomical
image and, upon demand, color-enhanced
images that indicate the composition of
tissues and structures.
Toshiba served up its Aquilion ONE
Family as field-upgradable starting with a
mid-tier 320-slice scanner (Aquilion ONE
320) stepping up to one that delivers twice
that many slices (Aquilion ONE 640) and
then the high-end ViSION Edition with
640 slices and an ultrafast rotation of 0.275
second. GE noted that it had begun shipping its super-premium Revolution CT
with a rotational speed akin to the highend ViSION Edition.
Core modalities

Efficiency and effectiveness will win the
day, if value-based medicine replaces feefor-service. In such a paradigm, ultrasound
and x-ray would rule.
24

Having previously entered radiography,
Carestream dropped the other shoe at
RSNA 2014 with its unveiling of a workin-progress high-performance ultrasound
scanner. Named for the touch screen that
takes the place of a traditional keyboard, its
Touch ultrasound system packs advanced
imaging capabilities into a compact, cartbased footprint.
The company is planning to launch two
models in the third quarter of this year,
each addressing a different level of performance. Both will be built around a soft user
interface and will include smart transducers that activate with the press of a button
on the transducer itself.
GE extended its investment in pocketsized Vscan, launched in 2009, with a twoin-one probe. One transducer captures
shallow views; the other looks more deeply
into the patient.
Several vendors claimed the expansion
of clinical capabilities through the use of
shear wave elastography, a technology that
first gained attention as the core technology
of SuperSonic Imagine’s Aixplorer ultrasound scanner. Digital analyses possible
with this form of elastography may provide objective indicators of disease, according to manufacturers who described the
clinical potential of this advanced form of
ultrasound.
Pointing to the LOGIQ E9, GE detailed
what might be achieved, describing quantitative measures characterizing early signs of
liver fibrosis, for example, or breast cancer.
As some makers of ultrasound equipment — who previously had provided primarily anatomically based units — home
in on elastographic applications, the pioneer of shear wave elastography extended
the anatomic capabilities of its Aixplorer
scanner. A high-frequency, hockey-stick
shaped transducer by SuperSonic Imagine was described by the French company
as expanding the scanner’s utility in musculoskeletal and sports medicine achieved
through the optimized visualization of
muscles, tendons, ligaments and joints.
The company also showed a second probe,
a single crystal transducer, designed to
visualize very low blood flow, a capability important for transcranial doppler and
abdominal vascular measurements.
Intellectual property obtained through
the acquisition of Panasonic’s ultrasound
business in early 2014 allowed Konica
Minolta to build and then at RSNA 2014
launch an advanced point-of-care ultrasound unit. Mindray Medical International
D I

E U R O P E

Siemens’ latest version of its Somatom Definition Edge
CT features TwinBeam Dual Energy X-ray tubes that fire
x-ray beams at different energy levels. The resulting
data sets can used to help differentiate tissues, as in
the case of uric acid and non-uric acid kidney stones.
Image courtesy of Siemens

showcased its M9, a premium compact
echocardiography system. The Chinese
company also showed an enhanced version
of its ZS3 ultrasound platform, obtained as
part of its corporate purchase of Zonare in
2013. Samsung commercially launched its
RS80A high-resolution ultrasound scanner, shown at RSNA 2013 as a work in
progress.
Developments in x-ray were in vogue as
high-profile companies sought to expand
offerings in this core modality. Konica
Minolta claimed to have the world’s lightest cassette-type DR detector in its AeroDR
Premium, a detector that measures 35 cm
x 43 cm yet weighs only 2.6 kg. FujiFilm’s
FDR D-EVO II showed a work-in-progress panel measuring 24x30cm built from
a high efficiency cesium iodide film.
MRI’s new look

Efforts to improve efficiency in line with
value-based medicine were not restricted
to core modalities. Siemens showed an
MRI scanner tailor-made for this new
healthcare environment. Distinguished by
low-capital and operating costs, the workin-progress 1.5T Magnetom Amira will
appeal mostly to small and medium-sized
hospitals, ccording to Siemens, although
larger facilities looking for a second or third
MRI may be interested, as well. When ready
for release, Amira will run on DotGO,
software, which the company says will
speed operations by suggesting sequences
matched to scan requirements.
Philips unveiled its Ingenia 1.5T S with
Ambient MR In-Bore, a high-field workhorse set to begin shipping the first quarter
of 2015. Ingenia 1.5T S emphasizes image
quality, including advanced fat-free and
motion-free techniques, along with in-bore
visual and audio technologies that enhance
patient comfort.
GE’s work-in-progress Signa Pioneer
JANUARY 2015
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Aquilion ONE ViSION maps brain perfusion dynamically in three dimensions, allowing function and flow analysis
in one gantry rotation. At RSNA 2014, Toshiba presented an Aquilion ONE field-upgradable family that provides an
upgrade path from 320 slices (Aquilion ONE 320) to 640 (Aquilion ONE 640) to the super premium ViSION Edition
with ultra-high speed rotation.
Image courtesy of Toshiba America

3.0 T scanner with MAGiC is designed to
cut imaging times by two-thirds, according
to the company. MAGiC allows the simultaneous acquisition of multiple image contrasts, for example, T1, T2, STIR, T1 FLAIR,
T2 FLAIR and proton density. The resulting data can be later processed to change
acquisition parameters retrospectively.
The company’s noise-reducing SilentSuite
will be an integral part of the new system,
which has yet to win FDA clearance or CE
marking.
Hitachi showed a work-in-progress
3T version of its Oval product family, so
named for its oval-shaped bores. Also as
a work in progress, the company unveiled
for its Oval 1.5T MR scanner the Evolution
5.0 upgrade, which includes perfusion arterial spin labeling, as well as k-space parallel
imaging, breast spectroscopy, T2 relaxation
mapping, and optimized FSE.
Future IT

Likely to be incentivized by value-based
medicine will be information technology.
IT took root in radiology in the early 1980s
to archive what was then referred to as “soft
copy” images. The explosion of CT and
MRI had led to printers and films specially
designed to capture images from these
modalities, but recording digital images
with analog media would not last long.
Ultimately, PACS took over. Recently
enterprise-wide imaging and the dissolution of “silos” characterized by practices
within cardiology, orthopedics and other
heavy users of medical imaging are push26

ing for innovation that will make archiving,
distribution and display more efficient and
effective. Vendor neutral archive (VNA)
appear to have the potential to do so.
Carestream directed attention to its
VNA as part of the company’s Vue for
Clinical Collaboration Platform. Compatible with radiology, dermatology, endoscopy and cardiology, Vue for Clinical Collaboration is meant to break down the silos
of healthcare practice, as it compiles and
shares images among “ologies” in and outside the enterprise.
BridgeHead introduced HealthStore
Independent Clinical Archive as a modular
solution, working in concert with the company’s Healthcare Data Management platform, promising to enhance data access by
allowing departmental applications, such as
PACS, to handle workflow activities.
Agfa HealthCare emphasized collaboration through its Enterprise Imaging Suite,
a VNA-based bridge of the “ologies” that
emphasizes efficient workflow solutions
and timely communication with referring
physicians.
A kerfuffle over breast imaging

Digital breast tomosynthesis (DBT) is
hardly new. But the dynamics that surfaced
at the RSNA did much to increase interest
in this women’s health modality.
As radiology prepared to converge on
Chicago, Medicare publicized its decision
to reimburse screening and diagnostic 3D
mammography. The new policy, which
D I
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took effect January 1, 2015, clears the
way for providers to receive $57 for tomo
screening and diagnostic exams in addition to the assigned payments rates of $130
or greater for 2D mammo studies.
Vendor controversy contributed further
to DBT’s rising profile. Although Europeans are well familiar with GE’s SenoClaire,
as it received the CE Mark in July 2013,
RSNA 2014 was the first major opportunity
for GE to present the system to prospective
U.S. customers as a viable product, having
received FDA approval only four months
earlier.
The company’s efforts to distinguish
SenoClaire from Hologic’s Selenia Dimensions turned the rivalry between these two
companies red hot. GE emphasized SenoClaire’s process of making separate x-ray
exposures as it arcs partially around the
breast. Company representatives on the
GE booth said static images eliminated the
possibility of “blurring”.
Hologic took exception, since its system
acquires individual images on the fly rather
than through a stop-and-go process. Company reps stated emphatically that experience with Selenia Dimensions systems
demonstrates that its approach to imaging
is clinically effective.
Similarly heated debate enveloped
claims by the two companies about patient
radiation dose.
Future debate may intensify, if and when
Siemens enters the U.S. market. The German company filed for FDA approval in
June for an add-on option to its Mammomat Inspiration digital mammography
system. Systems have been available commercially since 2009 in Europe, Asia, and
South America.
Also driving discussions of DBT were
results presented during the meeting about
the benefits of screening with this modality.
Research performed at the University of
Oslo showed that the use of DBT in concert with full-field digital mammography
(FFDM) increases cancer detection in
women with dense breast tissue by 30%
compared with FFDM alone.
Whatever boost these results provide
DBT in the near future may accelerate
as other radiological research is done
to validate the Oslo results. Plans are
already in the works at the Medical University of South Carolina and University
of Toronto to do just that. Results from
some 30 clinical sites are expected to be
gathered over the coming five years.
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Magnetic resonance Imaging
By Dr. Nobuhiko Hata and Ms. Jae Hee Park

3T MR-guided in-bore Transperineal
Prostate Biopsy using Robotic
Needle-Guidance Templates
INTRODUCTION

Prostate cancer accounts for 28% of newly diagnosed
cancers and typically occurs in older men over the age
of 40. It is a leading cause of cancer death among men
in the United States [1] and also Europe. For diagnosis, patients with prostate-specific antigen (PSA) levels greater than 4ng/mL or with suspicious results on
digital rectal examinations are encouraged to undergo
prostate biopsy [2]. The results of first transrectal ultrasonography (TRUS)-guided prostate biopsy, however,
prove to be negative in 66% of patients with PSA levels greater than 4ng/mL and it has been estimated
that about 15% to 31% of a standard sextant sampling
are falsely negative [2,3,4,5,6]. This occasionally leads
to repeated TRUS-guided prostate biopsies without
definitive diagnosis. A false-negative result may be the
result of sampling error intrinsic to the sextant sampling [7,8,9,10,11,12]. Increasingly, the relatively low
sensitivity of TRUS-guided prostate biopsy is being
questioned and alternative approaches to TRUS-guided
biopsy are being pursued [11,13,14].
Magnetic resonance image (MRI)-guided and MRItargeted TRUS-guided biopsy are alternative methods to
TRUS-only-guided biopsy for detecting and diagnosing
prostate cancer. This is especially true for men with multiple
negative TRUS-only-guided prostate biopsy results despite
high PSA levels [15,16]. In a recent study, MRI-guided
biopsy detected cancer in 71% of patients who had received
at least 1 negative TRUS-only-guided prostate biopsy result
[10]. Published values for MRI-guided biopsy range from
51% to 59% in literature [17,18]. For MRI-targeted TRUSguided biopsies, the diagnostic rates have been reported as
62.9% in [19] and 69.7% in [20].
Robotic devices

To further enhance MRI-guided biopsy, robotic devices
have been introduced to improve needle placement accuracy with the goal of improving diagnostic yield [21, 22].
Multiple MRI-compatible robotic devices for transrectal
and transperineal biopsies have been introduced and
The Authors
Dr. Nobuhiko Hata and Ms. Jae Hee Park.
Brigham and Women’s Hospital and Harvard Medical School,

Biopsy procedure

A 3 Tesla wide-bore MRI scanner (MAGNETOM Verio
3T, Siemens AG, Erlangen, Germany) was used in all
biopsy procedures. Detailed descriptions of the manual
approach and the robotic approach are described in [32]
and [33]respectively.
The manual approach utilized a manual needle guidance
template comprised of a grid of holes 1.3mm in diameter
and spaced 5mm apart. A planning and navigation software,
3D Slicer (www.slicer.org), was used to plan which guide
hole would be used for needle insertion and how deep to
insert the needle for each core sample collection [34].
The robotic approach used a motorized robotic needleguidance template, which can set the needle insertion hole
with a control resolution of 0.001mm [33]. During the
robotic approach, the 3D Slicer software was modified to
issue a motion control command to the robotic needleguidance template to align the needle insertion hole to the
transperineal needle placement trajectory. A confirmation
image was taken using axial 2D multi slice Turbo Spin
Echo after clinicians inserted the needle.
ROBOTIC NEEDLE GUIDE

Two ultrasonic motors with integrated optical encoders are used in the robot. The motor rotations are

Boston, MA, USA
email: hata@bwh.harvard.edu
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applied clinically. Such robotic devices have been shown
to give improved results [23,24,25].
Evaluation of the performance of transperineal robotic
devices, however, has so far been limited to phantom or
animal studies and have not been clinically used for MRIguided biopsies [26,27,28,29]. A recent review article [30]
expressed concern that the clinical usefulness of MRI-compatible robotic devices remained to be seen in MRI-guided
biopsies of prostate.
Therefore, in a paper recently published by our team,
we reported the results of clinical deployment of a robotic
needle-guidance template for in-bore 3T transperineal MRguided prostate biopsy [31]. This study described the utility of a robotic needle-guidance template for in-bore 3T
transperineal MR-guided prostate biopsy by comparing
manual and robotic biopsies through a two-arm mixed
retrospective-prospective study.
The article presents the highlight findings from this
study [31].
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transmitted to vertical and horizontal
prismatic motion of each cross bar
by a leadscrew-and-nut mechanism.
A needle insertion position is created on the axial plane of the template by the cross point of the bars.
The structural body of the motorized
template is made of brass alloy screws
and Ultem resin. Timing-belts, pulleys, and miter-gear set compose the
non-ferrous transmission parts.
The 3D Slicer, an open-source surgical
navigation software, was extended with
the ProstateNav module to calibrate the
robot to images, plan needle placement to
targets, monitor the position of inserted
needles and also to control the motorized
template remotely [32].

Clinical studies

Our study was conducted with 96 patients
in 99 cases; 43 of these cases were performed using the robotic template and
the remaining 56 cases were performed
using the conventional needle guide template. The average age of the patients was
66.01 (±6.81) years, the median prostatespecific antigen level was 8.50 ng/mL, and
the median prostatic volume was 42.75 cc.
There was no statistically significant difference in patient characteristics between
the manual and robotic groups.
For each procedure, a log file was
kept for analysis. For 88 cases, 47
manual and 41 robotic, image-based
accuracy analyses was performed. In
addition, the “core” procedure time

was recorded in order to compare the
procedure time between the robotic
and manual approach. This “core” procedure time refers to the elapsed time
between the registration image scan
and the final image scan. In addition,
the number of sample cores collected
from each target was recorded as well.
A core was considered as a positive
cancer if, on pathology analysis it
had a Gleason score of 6 or higher.
This diagnostic record for each core
is referred to as “diagnosis per core.”
Additionally, the diagnosis for the subject was recorded as positive if one of
the cores from the subject was cancerpositive; such a record is referred to as
“diagnosis per subject.”

FIGURE 1. Robotic needle-guidance template set up in 3-T In-Bore MRI. Once the patient is laid down onthe patient board and preparation at the perineum site is complete,
the robotic needle-guidance template is screwed onto the patient board.

FIGURE 2. Comparison of the robotic needle-guidance template (left) and the manual needle-guidance template (right).
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Magnetic resonance Imaging

FIGURE 3. Comparison of the robotic (left) and manual (right) needle-guidance templates. Both templates are positioned at the patient’s perineum and attached to the
table with screws.

RESULTS

A significant statistical difference was
found in the accuracy log when data
regarding the best attempts of needle
placement were analyzed. The robotic
approach (2.39 mm) had statistically significant higher accuracy (p<0.027) compared to the manual approach (3.71mm).
Furthermore, the mean core procedure
time for the manual group was 100.63
minutes whereas core procedure time in
the robotic group was only 90.82 minutes.
In comparison of the record of diagnosis
per subject, no statistically significant difference existed between the manual and
robotic groups; positive cancer was confirmed in 30 of 56 cases in the manual
group (53.57%) and 25 of 43 cases in the
robotic group (58.13%).
In studying the diagnosis per core,
however, cancer was detected in 174 of
541 cores (32.16%) taken from patients in
the manual group, while 137 of 310 cores
(44.19%) taken from the robotic group
was cancer positive. This suggests that the
robotic approach has a greater chance of
providing positive cancer core than the
manual approach (p=0.018).
DISCUSSION

This study presents a quantitative comparative analysis of the accuracy of an
MRI-guided prostate biopsy robot by
comparing the clinical usage results of
a robotic needle-guidance template to
those from a manual template for in-bore
3T transperineal MR-guided prostate
biopsy. Overall, the robotic needle-guidance template achieved better targeting
accuracy, more positive tissue from the
cancer core, and reduced core procedure
time in comparison with the manual
30

approach.
Usage of MRI guidance allows clinicians to employ intraoperative images to
not only see the target, but also to adjust
the needle position [30]. This function
improved the accuracy of needle placements in both the robotic and manual
approaches. However, there was a greater
improvement in accuracy with the
robotic template compared to the manual template (3.86 mm with the robot
and 2.80 mm with manual placement in
log-transformed values). These data show
that the clinician is better able to finetune the needle position using the robotic
template during MRI-guided biopsy.
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Book review
Critical Observations in Radiology
for Medical Students
Ed by Katherine R. Birchard,
Kiran Reddy Busireddy, Richard
C. Semelka
Pub by Wiley-Blackwell April
2015, pp 312 € 43.50

Critical Observations in Radiology for Medical Students
is an ideal companion for medical students and clinicians,
with a focus on medical learning and patient management
to support clerkship rotations and internship training.
This brand new title delivers comprehensive radiological
illustrations of various pathologies on different modalities,
guiding the reader through the processes of understanding
different imaging techniques, requesting the most appropriate medical imaging modality and procedure in order to
reach a clinical diagnosis.
With a simple approach to a wide-range of organ-based
important pathologies from an imaging point of view, this
comprehensively illustrated volume uses a simple consistent
categorization scheme. Critical Observations in Radiology
for Medical Students is a timely, manageable and concise
learning resource, with broad topic coverage and enhanced
learning features to help students and clinicians answer the
question, ‘which test should I order?’ and confidently diagnose and manage conditions.
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Ultrasound
By Dr V. Vilgrain

Real-time ShearWave Elastography:
new Applications for Evaluating the Liver
The Technique of ShearWave Elastography has recently been shown to be
applicable to in two very different patient populations.

O

ver the past decade, several studies have clearly
demonstrated the usefulness of the technology
of ShearWave Elastography (SWE) in the accurate, non-invasive and quantitative assessment
of liver stiffness [1, 2]. ShearWave Elastography was pioneered and developed by the French company SuperSonic
Imagine and was used in the studies described in this article.
SWE ultrasound systems enable physicians to evaluate the
stiffness of liver tissue in real time and two-dimensionally,
thus yielding important diagnostic information regarding
disease staging and also helping in the non-invasive monitoring of the progression of liver disease.
In this article we describe two new studies, one investigating a patient population with no history of liver disease
and the other concerning patients with advanced cirrhosis.
The results of these studies suggest that the benefits of
SWE are applicable to incidentally discovered liver lesions
on the one hand [3] and, on the other, to the evaluation of
the severity of portal hypertension which is an important
factor in determining patient prognosis in cirrhosis [4].
Incidentally identified Tumors

The first study examined the usefulness of SWE for
evaluating incidentally discovered focal liver lesions in
73 patients who had no history of chronic liver disease
or extrahepatic cancer [3]. The reason for focussing on
these patients was that, although in such a group, where
any tumors are most likely to be benign, nevertheless in
the event that the tumor is malignant, early detection is
crucial. In such cases diagnosis must be quick, accurate,
reproducible, and non-invasive.
This patient group is also interesting to study because
they present with the whole spectrum of liver lesions. Other
elastography studies have focused exclusively on patients with
liver metastases, which have a hard texture, or on patients with
hemangiomas which are soft. An evaluation of the usefulness
of SWE at a stage prior to such patient triage is more representative of radiological practice in the real clinical world.
Our evaluation of incidentally discovered liver lesions,
several statistically significant conclusions could be drawn,
on the basis of SWE measurements of stiffness.
Dr. Valérie Vilgrain,
Chair of the Department of Radiology, Hôpital Beaujon,
Univ Paris Diderot, Sorbonne Paris Cité, France
email: valerie.vilgrain@bjn.aphp.fr
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FIGURE 1. Incidentally found liver lesion in a 47 yr old woman. Ultrasound
examination shows a lesion near the hepatic venous confluence.

Not only was there a statistically significant difference in tissue
stiffness between focal nodular hyperplasia and hemangioma, but
also between the different subtypes of hepatocellular adenoma.
These latter do not represent a homogeneous entity; indeed the
choice of the appropriate patient management strategy, which
can extend to conservative treatment, depends on the subtypes.
While the study determined that SWE could indeed
provide valuable information about incidentally identified
tumors, some practical difficulties remain. These include
patient movement, significant steatosis, and difficult lesion
location (e.g. when the lesion is too deep to assess).
Such difficulties notwithstanding, the findings of our
study could have a major impact on how unexpected liver
lesions should be characterized—namely, by using SWE. The
advantages are that the evaluation is immediate, the possibilities of biopsy-related complications are avoided and practical,
useful diagnostic information is obtained.
Expected Complications

Identifying clinically significant portal hypertension — a
major complication of cirrhosis and contributory factor in
patient mortality — is an important diagnostic task for physicians treating patients with liver disease. Portal hypertension
becomes a clinical risk (for the development of esophageal varices and ascites, among other complications) when the hepatic
vein pressure gradient is greater than 10 mm Hg. However in
practice the measurement of this pressure gradient is usually
only carried out in a few, specialised clinical establishments; in
addition the measurement procedure itself is invasive.
Therefore, the widespread availability of a non-invasive
method for the detection of portal hypertension would have
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FIGURE 2.MR examination of same patient as in Figure
1. Contrast-enhanced T1-weighted MR image at the
arterial phase demonstrating a hypervascular lesion
near the hepatic venous confluence (arrow). Note a
typical hemangioma in the right posterior liver (dotted
arrow). The lesion was confirmed to be a focal nodular
hyperplasia. FNH have been shown to be much stiffer
than other benign liver tumors.

a real positive impact on the evaluation
and treatment of patients with cirrhosis.
While the degree of portal hypertension is in most patients related to
the major complications of cirrhosis,
including ascites, which worsen the
patient’s prognosis, there is another reason that this information is clinically
useful. The Guidelines from both the
European Association for the Study of
the Liver (EASL) and the American
Association for the Study of Liver Diseases (AASLD) list portal hypertension
as a contraindication for liver resection
in hepatocellular carcinoma (HCC)
[5]. The degree of portal hypertension
is thus critical information in terms of
planning or avoiding surgery.
Developments in Staging Portal
Hypertension

Although cirrhosis used to be considered a single entity, which the patient
either had or didn’t have, it is now
known that the various stages of the
disease include not only decompensated

FIGURE 3. Contrast Enhanced Ultrasound (CEUS)
examination of same patient as in Figure 1. CEUS
shows a homogeneous lesion that markedly enhances
on arterial-phase (arrows)
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FIGURE 4. Shear Wave Elastography (SWE) examination of same patient as in Figure 1. Color mapping of the shear-wave
elastography showing a much higher stiffness in the lesion (arrow) than in normal liver (38kPa vs.10 kPa)

and compensated cirrhosis, but also two
additional forms of compensated cirrhosis, namely the presence or absence
of esophageal varices, which can cause
life-threatening bleeding. The severity of
portal hypertension is the key to staging.
As our study shows, this can be determined non-invasively and all at once
using SWE [4].
The study involved 79 patients and compared the use of two methods to determine
the gradient of the hepatic vein pressure
for each patient. The two methods were
respectively transient elastography (TE),
the one-dimensional imaging technology
and SWE, which is two-dimensional and
produces quantitative measurements of tissue stiffness in real time.
The first finding of the study was
that, unlike TE, SWE was shown to
be able to provide — in nearly all
patients (97%) and independently of
the severity of their liver disease —
reliable measurements of both liver
and spleen stiffness (a second potential indicator of portal hypertension).
In contrast, using TE it was particularly difficult to obtain reliable readings in patients with ascites, which
dramatically decreases the applicability of the technique. SWE remained
accurate even with ascites present.
The second major finding was that liver
stiffness, as measured by SWE, was found
to have solid diagnostic value in detecting
clinically significant portal hypertension.
Conclusion

It can be said that, in some respects, the
liver is more complex than the brain. The
D I
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intermingled tissue of the liver, together
with the possibility of complicating factors such as steatosis, fibrosis, and inflammation, make this organ exceedingly difficult to evaluate. To better understand
this complexity, we have replaced individual modalities [Figures 1, 2, 3]with
multiparametric analysis [Figure 4].
ShearWave Elastography is an
important addition to this technological arsenal. The non-invasive technique
provides extremely useful diagnostic information in a cost-effective and
reproducible manner and contributes
significantly to the overall confidence
of diagnosis.
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TEC H N OLOGY update
Zero-Footprint Diagnostic
Viewer

Claron Technology is a developer of software for enterprise
imaging and advanced visualization
(Claron is currently in the process of
being acquired by the US company
Lexmark).
Claron has just introduced the
diagnostic viewer Nil 4.0, whose
architecture makes it the most
advanced and modern PACS 3.0
zero-footprint viewer and the only
true zero-footprint viewer in this
category. Its server-side rendering
architecture transforms distributed
radiology workflow by eliminating or
minimizing DICOM data pre-fetch
and transfers. When combined with
native interface for the most popular
Vendor Neutral Archives (VNAs),
and seamless integration with universal worklists, it makes the promises of
PACS 3.0 a reality.

“Nil 4.0 is the most extensive
update to the Nil product line thus
far,” said Claudio Gatti, Co-CEO for
Claron. “We now support many different types of deployment topologies, ranging from a multi-tenant
cloud architecture for a large number
of imaging centers and private practises, to a federated server architecture with multiple rendering caches
for large IDN deployment. We are
also introducing NilHub, which
allows deployment, maintenance and
remote monitoring of a large number of Nil servers. These all provide
the foundation for a robust PACS 3.0
viewing solution with a low operating cost.” Nil 4.0 also is optimized to
support efficient, personalized workflow through highly customizable
keyboard, mouse and touch device
shortcuts and hanging protocols.
Another major enhancement
in Nil 4.0 is advanced visualization
capabilities. The market-leading
automated vessel analysis package
36

harnesses for the first time the power
of advanced post-processing in a
zero-footprint solution.
Nil viewers can be integrated into
any DICOM network and are available as turn-key systems for hospitals,
imaging groups or radiology practices. Nil uses highly optimized client-server communication to remain
responsive over different types of
connections.
Claron Technology
Toronto, Ontario, Canada
www.clarontech.com

High-end, Hand-held
Ultrasound System

The newly launched high-end portable SONIMAGE HS1 ultrasound
system from Konica Minolta features
best-in-class imaging technology
with advanced transducer and tissue
harmonic imaging technology. From
the bedside to the procedure room,
the new system provides ease-ofuse and workflow efficiency with an
intuitive, customizable touchscreen
and seamless connectivity to Konica Minolta’s complete, cloud-based
backup and image sharing solution.
The high sensitivity and broadband
linear probes incorporate several
advancements in transducer technology, such as a multi-level matching
layer, optimized component materials and nanofabrication technology.
A five level wave control algorithm is
used to generate separate harmonic
signals that cover the entire receive
spectrum of the system. In this way
the many usual trade-offs between
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resolution and penetration are overcome, providing the right balance for
optimum, best-in-class image quality.
Advanced digital signal processing
further elevates high resolution imaging so that clinicians can visualize
structures as small as several hundred
microns, making it ideal for detailed
tissue visualization and differentiation that increases clinical confidence
and productivity.
By incorporating smart technology with the intuitive touchscreen,
users can program quick keys and
optimize image acquisition with a
“one-button” touch. An ergonomic
design makes it easy to maneuver
around the most difficult patients
and environments for high clinical
confidence across multiple healthcare
environments—in the clinic, at the
bedside or in mobile applications.
KONICA MINOLTA, INC.
Tokyo, Japan
www.konicaminolta.com/

S1F50
Samsung expands
radiology range

Samsung, is reinforcing its commitment to delivering fast, easy and accurate diagnostic solutions for healthcare
providers through its expanded Digital
Radiography (DR), Ultrasound and
portable Computed Tomography (CT)
systems.
In the DR segment, Samsung’s latest system the GM60A, delivers highquality imaging directly to the patient’s
bedside and combines effortless workflow with advanced mobility, high diagnostic confidence with excellent image
quality. The system provides reliable
operation with enhanced usability
provide high-quality care and superior
imaging on the go.
The GC85A, is a new DR system
offering streamlined workflow, diagnostic confidence and improved total cost of
ownership. The GC85A features the new
S-Vue imaging engine, ensuring consistency with high quality, convenient setting of contrast and improved sharpness
and clarity. Its ability to take high quality
images in patients of various sizes and
anatomical structure ensures consistency. With its advanced noise filtering
and capturing of fine pulmonary vessels,
JANUARY 2015

S-Vue also offers improved sharpness and
clarity for accurate diagnosis.
In ultrasound, the new RS80A is a
high-resolution, full-featured, premium
ultrasound system offering an intuitive
user-interface and design, and sophisticated digital image processing and superb
resolution to support accurate diagnosis.
As for portable CT, the Samsung sub-

sidiary NeuroLogica has worked with the
Cleveland Clinic on their Mobile Stroke
Treatment Unit, an emergency response
vehicle equipped with highly specialized
staff, medications and equipment. This
includes a portable NeuroLogica CereTom
Computed Tomography (CT) scanner –
designed to get stroke patients potentially
life-saving care faster by bringing treatment directly to them.
Samsung
Seoul, Korea
www.samsung.com.

S1H10
Simplifying image-intensive
clinical workflows.

A leader in advanced visualization and
enterprise medical image viewing solutions, Terarecon has highlighted major
implementation and innovations of its
JANUARY 2015

iNtuition advanced visualization solution
combined with its new iNteract+ interoperability capabilities.
The latest version 4.4.12 of iNtuition
and iNteract+ focus on the flexibility and
power to perform many mission-critical
image viewing workflows, such as:
• Universal Viewing and Image Sharing for
EMR image-enablement and beyond
• Deconstructed PACS for future-proof
PACS replacement or PACS-on-PACS
• Advanced Visualization for extending
decision support tools
The latest versions of iNtuition and
iNteract+ combine to achieve all of these
goals immediately, while seamlessly leveraging legacy PACS systems and any Vendor
Neutral Archives immediately. Customers
can now take a ‘viewer first’ approach to
image-enablement rather than focusing on
data aggregation as the priority. This is possible because the entire TeraRecon system
and all of the available partner integrations
leverage open-standards communications.
Several customer testimonials confirm the advantages of the systems. Steven Campbell, IS Manager of Diagnostic
Applications for Piedmont Healthcare in
the U.S. said “TeraRecon quickly implemented an enterprise advanced visualization solution across our five hospitals
and simultaneously deployed the zerofootprint viewer to image-enable our Epic
EMR, leveraging our PACS-independent
VNA. In our comprehensive approach
to enterprise image enablement, we have
included everything from image sharing
and remote visualization workflows to
innovative imaging informatics initiatives
such as a de-coupled PACS environment.
TeraRecon is much more to our organization than a technology provider. They are
true partners with our physicians and the
IT organization alike.” With five hospitals
and close to 100 physician and specialist
offices spread across greater Atlanta and
North Georgia, serves nearly two million
patients. Last year 44,000 surgeries were
performed in the hospital systems; 8,000
babies were delivered, 471,695 outpatient
encounters provided 235 organ transplants
completed and nearly 250,000 emergency
room visits handled.
Dr. Marc Wallace, Neuroradiologist and
Director, Imaging Informatics, at Allegheny Health Network in the US, said “Our
organization is in a replacement cycle and
chose to pursue a deconstructed PACS due
to the flexibility it provides us over time. We
D I
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have leveraged TeraRecon advanced visualization solutions across our enterprise for
many years. The capabilities of iNtuition
and iNteract+ working together allowed
us to pursue deconstructed PACS with less
risk, and with the best eye toward collabPET/CT with digital photon counting

The Philips Vereos PET/CT scanner with
Digital Photon Counting looks set to
redefine PET imaging and mark a new
era in clinical performance. The new system provides dramatic improvements of
approximately 2x volumetric resolution,
2x sensitivity gain, and 2x quantitative
accuracy compared to analog systems.
Vereos PET/CT uses photon detection
— i.e. without the use of photomultiplier
tubes — which converts scintillation light
directly into a digital signal with zero
analog noise. The 1:1 coupling of crystals
to light sensors produces a linear count
rate, faster Time-Of-Flight (TOF) performance, and overall sensitivity gains compared to analog systems. With 1:1 coupling of scintillators to digital detectors,
the spatial, timing, and energy resolution
is improved throughout the entire multidimensional field of view, for improved
volumetric resolution. In addition, with
the fastest timing resolution available on
any PET scanner, the superb contrast provides enhanced lesion detectability. The
Vereos PET/CT system has the shortest
bore in the industry and fast scanning,
so patients need to spend less time in the
scanner. Integrated ambient lighting provides a calming atmosphere.
Constant 24/7 confidence is obtained with
iPatient, a personalized patient-centric
workflow built for iterative reconstruction
techniques and high image quality at low
dose levels. The new system can be monitored remotely to help reduce repair time
Philips
Einfdhoven, The Netherlands
www.healthcare.philips.com
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orative multi-specialty workflow.” Serving
the Western Pennsylvania region Allegheny
Health Network is an integrated healthcare
delivery system comprised of eight hospitals. The Network employs approximately
17,000 people, including more than 2,100
physicians on its medical staff.
TeraRecon
Foster City, CA, USA
www.terarecon.com

CB178
Advanced Image Enhancement

Since 1983, the Swedish company ContextVision has been a leading provider of
image enhancement software to the global
medical imaging industry, with the versatile GOP technology at the core of all
the company’s imaging solutions. The
company plays play a key role in helping manufacturers by offering unparalleled diagnostic image quality, ultimately
providing patients with better care. ContextVision offers the latest software and
expertise within all modalities, namely
ultrasound, x-ray, magnetic resonance
imaging, mammography, fluoroscopy and
computed tomography. The company’s
groundbreaking technology and lengthy
expertise have given the company a pioneer position within 2D/3D/4D image
enhancement across multiple modalities.

trast, makes vague structures strong. The
system also provides latitude compression
so that structures in both dense and translucent areas are visible simultaneously
Although the basic principle of the
company’s enhancement methodology
is well-established, the company constantly strives to stay ahead of the latest developments in image processing
research. Performing image enhancement in real time and giving physicians immediate access to images puts
extremely high demands on computational requirements – and on the ability
to offer the technology within state of
the art processors. Several new processing platforms hold enormous promise
and have extraordinary implications
for advancing medical imaging technologies. Context Vision uses the latest hardware technology, which runs on
Multi-Core CPUs as well as on Graphic
Processing Units (GPU), the CELL
processor and DSP. ContextVision has
developed an infrastructure to enable
rapid insertions of the newest processor
and other accelerating hardware.
As part of this endeavour, the company works closely together with several prestigious university and research
For example, ContextVision is currently
co-operating with the Swedish Center
for Medical Image Science and Visualization (CMIV), situated at Linköping
University Hospital in a research project
aimed at the development of fast filtering techniques that will enable the processing of 3D and eventually 4D medical
data in real time on standard hardware
Context VISION
Stockholm, Sweden
www.contextvision.com

Scalable DR solutions

The company’s GOP image enhancement methodology is unique in detecting
structures by examining the significance
of each pixel in an image in relation to
the wider context in which they appear.
In this way, once the structure is identified and analyzed, noise can be suppressed
and the true structure, however weak, can
be emphasized and seen more clearly. In
addition, the software enhances edges
and lines to display more clearly defined
structures and, by enhancing image con38

Agfa healthcare is presenting several new products at the Arab Health
Exhibition.
• The DX-D 400 scalable digital radiography system from Agfa is deceptively
simple, and yet provides image quality
with maximum contrast detail, especially when complemented by Agfa’s
latest generation MUSICA image processing system. Being floormounted, the
DX-D 400 is easy to install — with no
need for expensive ceiling structures —
yet it takes up little space. The system is
highly cost-efficient and can be adapted
into several configurations that enable
D I
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every specific need to be catered for.
Reliable and robust, it is nevertheless
user-friendly for both operator and the
patient thanks to the floating tabletop
and double-touch foot switches.
•The CR 15-X offers versatility and
flexibility, and lets the users define to
quickly and easily adapt their own workflows whenever they want. By choosing
their own choice of throughput versus
resolution for each exam, users stay
firmly in control of optimizing workflow. Suitable for general radiology,
orthopedics, chiropractic and full-leg/
full spine applications, the CR 15-X’s
broad range of application capabilities
— thanks to its four different cassette
sizes — makes it highly versatile and
cost-effective. The single plate CR Needle Imaging Plate (NIP) offers the same
image quality & dose settings as DR thus
offering a potential for dose reduction
between 50-60%.
The MUSICA image processing system delivers high image quality, while
different cassette sizes allow a broad
range of radiography applications thus
minimizing hospital investments and
simplifying the workflow. Installation
and maintenance are particularly easy.
Based on the use of Fractional Multiscale Reconstruction (FMR), the next
generation MUSICA software provides
improved sharpness of images and consistency of visualization, especially for
images with large differences in density.
All this results in a lower total cost of
ownership.
Agfa Healthcare
Mortsel, Belgium
www.agfahealthcare.com
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6MP display meets evolving needs
The latest version of Barco’s
flagship product features
even better image clarity
and uniformity, raising
radiologists’ reading efficiency and productivity to
the next level. Built upon
exclusive IPS-Pro LCD
panel technology, Barco’s
Coronis Fusion 6MP LED has a wide viewing angle for a
screen area that is 100% compliant to the ACR guideline for
luminance ratio. Together with the brightest calibrated luminance (500 cd/m²) and the largest screen size (30.4”) of any
6MP display, the result is that radiologists can now see subtle
details more quickly, with less zooming and panning.
The new model offers the best image uniformity on the market today, with new color uniformity correction at the pixel
level (Color PPU) to eliminate screen noise. In addition, its
enhanced anti-reflective protective front glass helps reduce
eye strain. In addition, the Coronis Fusion 6MP now comes
with Barco’s brand-new productivity tools: stunning SpotView technology that allows focus on lesions or abnormalities that require extra attention. The DimView system can be
configured to automatically dim the auxiliary displays used
for patient work lists or dictation, so radiologists can keep
their focus on the details that really matter. Like all of Barco’s
radiology displays, Coronis Fusion 6MP comes with MediCal
QAWeb, a cloud-based technology for automated calibration
and Quality Assurance to ensure the display is up and running
to perfection at all times. MediCal QAWeb builds on the display’s I-MST (Intelligent Multi Sensor Technology), comprising the patented I-Guard front-of-screen, backlight, ambient
light and temperature sensors that work together seamlessly
to optimize image quality and keep it consistent over time.
Barco radiology displays provide a one-stop-shop solution.
Each display comes with a proprietary display controller – validated with the latest workstations and with all major PACS
applications
Barco, Kortrijk
Belgium
www.barco.com

advanced capabilities, and are
designed for lower
cost of ownership.
They use 34 percent less power
than previous generation MRI systems and require
a smaller footprint
for installation.
• The SIGNA Creator covers an
impressive range
of productivityenhancing applications, such as : “eyes to thighs” coverage,
neuro performance with automated motion correction, MSK
performance with cartilage mapping, multi-planar body imaging with quantitative capabilities and vascular performance
with non-contrast and automated time-resolved imaging.
SIGNA Creator also helps clinicians save time with an automated workflow – including volumetric imaging acquisitions
like Cube, automated brain exams via READY Brain, and
simplified whole body diffusion imaging. OpTix Optical RF
technology can also help boost image quality with premium
analog to digital signal conversion that can provide a gain
in SNR of up to 27 percent over conventional analog signal
receivers.
• The SIGNA Explorer offers clinicians the same workflow as
SIGNA Creator but with an added patient-comfort touch:
SilentScan neuro exam and MAVRIC SL. SilentScan, GE’s
revolutionary quiet technology, takes patient comfort to a
new level. Conventional MRI scanners can generate noise in
excess of 110 decibels (dBA), the equivalent of rock concert
or jackhammer levels. The Silenz pulse sequence dramatically reduces the scan to just three dBA above ambient noise
for neuro exams, a major differentiator for patient comfort.
As for MAVRIC S, this brings the power of MRI to patients
with metal implants by enabling visualization of soft tissue
and bone near the implant.
GE Healthcare
Little Chalfont, Bucks, UK
www3.gehealthcare.com/
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S3b10
Automatic Assessment of Breast Density in 2D
and 3D Mammography

New MRI systems with higher patient comfort
and lower cost of ownership

One of the most renowned brand names in MRI is Signa
which was originally applied to the world’s first high-field
MRI system introduced by GE at RSNA in 1983. Now GE is
introducing two new 1.5T MRI systems, the SIGNA Creator
and the SIGNA Explorer. Built on the proven SIGNA platform,
the new systems were designed to help clinicians improve
workflow, provide lower cost of ownership and impact patient
comfort – all at the same time.
Both systems have intuitive plug-and-play features,
JANUARY 2015
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Volpara have introduced version 3.0 of VolparaDensity,
the first breast density assessment tool available clinically
for use with digital breast tomosynthesis datasets from
multiple manufacturers
The system is immediately available for use with Hologic
tomosynthesis systems and a new version for use with GE
and Siemens tomosynthesis units will be available in early
2015.
Tomosynthesis is the multi-view mammography technique where each of the individual tomosynthesis projections acquired is a low dose, 2D projection mammogram.
E U R O P E
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Clinicians
often screen
patients who
have
dense
breasts using
3D tomosynthesis while
women with
fatty breasts
frequently
continue to
get conventional 2D digital mammography because
of the lower
dose.
The
new system
enables volumetric breast density to
be established for all patients. Studies
have shown that breast density determined by VolparaDensity has been
highly correlated between mammography and tomosynthesis
The VolparaDensity software
uses the same algorithm to process
both the acquired tomosynthesis
projections and the raw data of a
conventional 2D mammogram. The
software also reduces the challenges
of visually determining breast density based on a review of tomosynthesis slices and the new synthetic
2D images (C-View from Hologic,
V-Preview from GE) and enables
consistent density assessments based
on each patient’s actual breast tissue
composition.
“As tomosynthesis users determine
the optimal acquisition mode balancing patient dose and clinical benefit,
VolparaDensity can be configured to
work with conventional 2D image sets
as well as 3D tomosynthesis projection
data. This ensures that every woman
will receive consistent breast density
scores regardless of whether she has
received mammography or tomosynthesis,” said Ralph Highnam, PhD.,
Volpara Solutions CEO and Chief
Scientist.
VolparaDensity is in use at breast
imaging centers worldwide. To date,
4-million women have had their breast
density analyzed using VolparaDensity.
Volpara Solution,
Wellington New Zealand
www.volparasolutions.com
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More diagnostic confidence in angiography
Siemens has introduced two new clinical
applications for angiography.
• The first, Syngo Dyna4D enables timeresolved 3D imaging in angiography, making it possible to visualize not only the three
dimensional volume of the vessels but also
the flow behavior of blood. In interventional radiology and neuroradiology, getting the best possible diagnosis is central to
the success of therapy – before, during, and
on completion of the intervention. For such
procedures, Siemens Healthcare has develImage copyright of University of Wisconsin, oped an innovative angiography software
Madison, USA
module: In contrast to current 3D image
acquisition methods, Syngo Dyna4D makes
it possible to combine spatial and temporal resolution (“3D+t”). Siemens is the
first and only manufacturer to succeed in making this “fourth dimension” visible:
Thus, the physician can track the passage of contrast medium in real time and precisely see how quickly and to what extent the patient’s vessels are filled. This means
that the therapy can be more precisely adapted to the individual patient. For complex anomalies like arteriovenous malformations (AVM) or arteriovenous fistulas
(AVF), the Syngo Dyna4D can be used to evaluate the flow of blood or contrast
agent three-dimensionally
• The Syngo DynaCT Smart is another new application that removes metal-caused
artefacts and for example allows the physician to detect bleedings close to metallic
objects. Metal objects in the body, such as surgical clips or coils like those used in
aneurysm therapy, cause massive streak metal artifacts to occur in CT or CT-like.
This makes it impossible to analyze the areas around such metal objects for diagnostic purposes. The new Syngo DynaCT Smart algorithm removes streak artifacts
caused by metal from the image and visualizes the regions in close vicinity of the
metal in a diagnosable manner. The improved information content of the images
helps to reduce the probability of erroneous decisions and therefore the needs for
additional post-operative exams and/or hospital readmission.
Siemens
Erlangen, Germany
www.siemens.com

S1D10

3D C-arm with flat-panel

The Vision RFD 3D system from
Ziehm is the world’s only 3D C-arm
with flat-panel technology that provides
a 16 cm edge length per scan volume
and combines 2D and 3D functionality
to offer maximum intraoperative control. Available with 30 cm x 30 cm and
20 cm x 20 cm flat-panels, the new flagship system is ideally suited for orthopedics, traumatology and spine surgery,
but also for demanding cardio-vascular
hybrid applications.
Validated in leading clinical centers
in the US and Germany. The new system
D I
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is the only 3D C-arm that combines 25
kW generator with iterative reconstruction algorithm and patented SmartScan
rotation to offer 180° image information
of any anatomical structure. With up to
7 vertebrae in one scan volume, it offers
the largest 3D image volume in the market. For 2D imaging in daily routine the
small footprint of less than 0.8 m² sets
the benchmark in space requirements.
Being 30% smaller than fixed C-arms
and 60% lighter than mobile CTs, the
system can easily be positioned during
all kinds of procedures and effortlessly
be moved from one OR to another.
JANUARY 2015
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Fully motorized
in four axes, Ziehm
Vision RFD 3D is
ideally suited for
hybrid room applications. The C-arm
features a joystick
module with a
function for defining an isocenter
around which the
system moves concentrically. Distance control, an assistance system supporting
non-contact collision protection, allows for enhanced patient
safety: the C-arm movement slows down in the proximity of
the patient and stops before entering a defined safety zone
Ziehm Imaging GmbH
Nuremberg Germany
www.ziehm.com

Updated version of radiation dose management
and contrast analytics systems

Bayer’s Radimetrics Enterprise Platform merges and
mobilizes patient dose histories and current exam details
across all enterprise sites, bringing analysis and quality
solutions to the point of care. The platform provides both
radiation dose management and contrast dose analytics
management and rapid access to patient dose history.
Quality tools at every phase of the workflow let administrators, radiologists, technologists and medical physicists
interact with and share personalized dashboards to conduct clinical and operational analyses on-demand.

S2B70

Portable detectors

Thales has introduced several new products and has
expanded the company’s range of portable detectors, retrofit
solutions, surgical detectors and software. The new products
include the Pixium Portable 3543 EZ which is now available
with a Gadox scintillator. The ArtPix Mobile, a multi-touch
tablet is now able to support both size Wi-Fi detectors: the
Pixium Portable 3543 EZ (Gadox & CsI) and the Pixium
Portable 2430 EZ. In addition, an innovative live Bluetooth

connection to a dose measurement device (DAP) allows the
full wireless solution to control both patient exposure and
dose management. Finally the Pixium 2121S- is the new flat
panel for Surgical C-Arms; a true alternative to conventional
image chains. Its new generation CsI and innovative pixel
design brings unrivalled image quality at low dose. Compact
design and new software features provide critical advantages
for simplified integration.
Thales
Neuilly-sur- Seine, France
www.thalesgroup.com
JANUARY 2015
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Now Bayer has unveiled the version 2.5 of its Radimetrics Enterprise Platform which includes new features, providing information to help optimize radiation dose management and contrast dose analytics to
advance image quality and patient care. The new systems also help radiologists and hospital administrators
meet the new 2015 U.S. Joint Commission Diagnostic
Imaging Standards. “With billions of diagnostic imaging procedures performed every year it’s essential that
patients aren’t exposed to unnecessary levels of radiation,” said Christiane Pering, Chief Medical Officer
(CMO) and Head of Innovation, Bayer Medical Care.
“We recognize the urgency to provide technology that
keeps pace with the evolving needs of radiology.”
The new software is a next generation upgrade of the
platform, which was the first single tool to manage both
radiation dose and contrast dose analytics in computed
tomography (CT). New features include more advanced
contrast dose analytics and new charts and data options
to help identify repeat injections and issues associated with intravenous administration. Enhancements
include the ability to align customers’ various protocol
names to standardized naming conventions from the
RadLex Playbook and further expand capabilities in
mammography and general X-ray modalities, improving analytics and workflow efficiencies. Everything can
be analyzed in line with external benchmarks, helping
administrators further standardize protocols and identify training needs across all enterprise sites.
“The Radimetrics Enterprise Platform allows organizations to collect and analyze data across sites, creating
large-scale, real-world dose registries that can help estabE U R O P E
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lish benchmarks and scanning parameters,” said Dennis
Durmis, Head of the Americas Region, Bayer’s Radiology
business. “We’re now seeing how these data may help
improve protocols, with registry information being presented at international scientific symposia.”
The use of radiation in medicine has led to vast
improvements in the diagnosis and treatment of diseases and patient care. However the ever-increasing
numbers of examinations involving ionizing radiation
mean that there is an inevitable increase in overall
exposure to radiation.
Bayer Healthcare
Berlin, Germany
www.bayer.com

S2B50
Medical video upscaling to HD via USB

Ampronix have announced a new addition, Scanmaxx Laplinx, to the company’s video converter family.
The Scanmaxx series is already well known as a way to
upgrade medical imaging without high replacement cost.
Laplinx has been tailor-made for radiologists, and allows
users to connect their laptops via USB to PACS displays
in their home or office. Simply plugging in a USB cable
gives instant access to external displays, network connection, audio, USB printers & scanners, as well as a keyboard
and mouse. In both widescreen and standard aspect ratio,
video can be mirrored or extended from a computer to
two additional monitors with resolution of up to 4MP.
Scanmaxx Laplinx is the only external USB unit to work
with diagnostic displays and comes with dual DVI video
adapters for medical applications.
Ampronix,
Irvine, CA USA
www.ampronix.com

X-ray Imaging Components Optimized for
Flexibility and Fast Patient Throughput

The latest X-ray imaging components from Varian
Medical Systems for high-speed, high quality, wireless,
and digital imaging systems are now available.
“As the industry adopts digital imaging technology,
we’re able to help our customers with comprehensive
42
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solutions that combine X-ray tubes and digital detectors, and image processing software,” said Carl LaCasce,
Vice President Sales and Marketing for Varian Imaging
Components. “Our components are optimized for digital
imaging systems that support high patient throughput,
flexibility, and usability. Our latest components and
solutions are already designed into new systems for
digital mammography, mobile C-arm and CT imaging.”
Among the latest products are
• Nexus Imaging Software and Workstations. These
process data from mixed inputs, including older systems, RF, and digital radiography (DR) flat-panel image
detectors.
• Mammography imaging components. These are
intended for systems that offer greater patient throughput and advanced high power applications including
tomosynthesis. Varian’s newer digital tubes feature fan
or liquid cooled housings with high heat dissipation
rates. All can be used with standard three inch inserts.
Varian also offers a compact full-field digital detector
with a narrow edge that enables radiologists to acquire
images close to the chest wall.
• A family of OEM and replacement CT tubes — Varian’s CT tubes utilize glass or ceramic and both bi-polar
and anode end grounded (AEG) designs. The AEG tubes
are designed for use at high power, with higher heat
load and a greater “G’ force capacity, making them not
only powerful but also durable. In addition, they offer
reduced dose delivery outside the focal area.
• Wireless, radiographic and dynamic imaging components – PaxScan wireless digital image detectors
enable equipment manufacturers to build digital imaging systems that offer superior image quality at high
throughput level.
Varian Medical systems
Palo Alto, CA, USA
www.varian.com/
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Your CT world,
now in living color
A first-of-its-kind innovation, Philips IQon Spectral CT* uses on-demand
color quantification to help you identify the composition of what you
see. You get anatomical information and the ability to uncover structures
based on material content.

Visit us at Arab Health booth #S2C10

* The IQon Spectral CT is not yet CE Marked. Not available for sale in all regions.

Discover the difference for you at
www.philips.com/IQonSpectralCT

