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peT/cT improves radiotherapy target-
ing for recurrent prostate cancer 

A recently published article has demonstrated that the PET 
radiotracer 18F-fluciclovine can help guide and monitor targeted 
treatment for recurrent prostate cancer, allowing for individualized, 
targeted therapy. [Jani AB et al. Impact of 18F-Fluciclovine PET on 
Target Volume Definition for Postprostatectomy Salvage Radiotherapy: 
Initial Findings from a Randomized Trial. J Nucl Med. 2017; 58: 412] 
“This is the first study of its kind demonstrating changes in post-
surgery radiotherapy target design with advanced molecular imag-
ing in recurrent prostate cancer, with no demonstrated increase in 
early radiotherapy side effects,” explained Dr Ashesh B. Jani, of the 
Winship Cancer Institute of Emory University, Atlanta, Georgia, 
USA. 

It is estimated that one in seven men will develop prostate cancer 
in his lifetime. In 2017, more than 161,000 new cases of prostate can-
cer are expected to be diagnosed in the U.S., and about 26,730 deaths 
from the disease are anticipated. Similar statistics apply in Europe. 

For the Emory study, 96 patients were enrolled in a clinical trial 
of radiotherapy for recurrent prostate cancer after prostatectomy. 
All patients underwent initial treatment planning based on results 
from conventional abdominopelvic imaging (CT or MRI). Forty-
five of the patients then underwent treatment-planning modifica-
tion (better defining the tumor-targeted area) after additionally 
undergoing abdominopelvic 18F-fluciclovine PET/CT. No increase 
in toxicity was observed with this process.The Emory researchers 
determined that the inclusion of 18F-fluciclovine PET information 
in the treatment planning process leads to significant differences 
in target volumes (the areas to receive radiotherapy). It did result in 
higher radiation dose delivered to the penile bulb, but no significant 
differences in bladder or rectal radiation dose or in acute genitouri-
nary or gastrointestinal toxicity. These are preliminary results in a 
three-year study, which hypothesizes that there will be an increase 
in disease-free survival for patients in the 18F-fluciclovine-modified 
treatment group over those in the standard treatment group. 
This study could have implications beyond prostate cancer, as Jani 

points out, “Our methodology is readily applicable to other novel 
imaging agents, and it may potentially facilitate improvement of 
cancer control outcomes.” 
https://tinyurl.com/Jani-et-al-paper 

To screen or not to screen for lung 
cancer? 

Lung cancer screening using a low-dose CT scan can be a 
lifesaving test for high-risk patients. While it offers clear benefits, 
incidental findings and radiation exposure mean there are some 
potential risks associated with annual screening. Most patients do 
not fully understand the benefits or potential harms of a screen-
ing program, nor are they clear on exactly who should undergo 
testing. A new study has determined that a structured prescreen-
ing counseling and shared decision-making visit with health care 
professionals leads to a better understanding of the benefits and 
risks, as well as the eligibility criteria. [Mazzone PJ et al. Impact of 
a Lung Cancer Screening Counseling and Shared Decision-Making 
Visit. Chest. 2017; 151: 572]. Lung cancer screening is recom-
mended for anyone over the age of 55 who has smoked for more 
than the equivalent of 30 pack-years. (Pack-years are calculated 
by multiplying the packs per day smoked by the number of years 
someone has been a smoker). Current evidence suggests that the 
benefits of lung cancer screening for this population outweigh 
the risks, but practitioners also recognize that there is always a 
risk/benefit balance for all interventions. 

“Screening presents a unique challenge to this balance as a 
minority of patients screened will experience the benefit while all 
have the potential to be harmed,” explained lead investigator Dr P J. 
Mazzone, Director of the Lung Cancer Program for the Respiratory 
Institute and the Lung Cancer Screening Program, Cleveland Clinic, 
Cleveland, OH, USA. During the study, investigators designed a pro-
gram that involved a counseling and shared decision-making visit 
for patients prior to starting lung cancer screening. These visits were 
divided into different educational components, focusing on eligibil-
ity requirements, the benefits and harms of lung cancer screening, 
and the personalized benefit and risk for each participant. Patients 
were encouraged to ask questions during sessions. 

After analyzing pre- and post-visit surveys, investigators found 

CTVPOST (red) = CTVPRE (yellow) union CTVPET (pink). Also shown (upper right 
corner) are the PRE (square) vs POST (triangle) dose volume histograms for PTV1, 
PTV2, rectum, bladder, and penile bulb, showing minimal impact on target coverage 
or organs at risk dose with the modified targets.
Image courtesy of A Jani and D Schuster, Emory University.
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that participants initially had a very mod-
est understanding of the eligibility criteria, 
benefits, and harms of screening. However 
after viewing educational materials and 
participating in the shared decision-making 
process with the practitioner, follow-up sur-
veys showed patients had a better grasp on 
the nuances of screening. Patients generally 
felt the messages were delivered at an appro-
priate level and felt more comfortable about 
their decision after the visit.” 

The study showed that people started 

with a better understanding of the ben-
efits of lung cancer screening than the 
harms or eligibility criteria. Researchers 
theorize this is because health care pro-
viders are more comfortable discussing 
the benefits of screening than trying 
to convey the complexities of potential 
harm. Patients with a lower level of edu-
cation were also less likely to understand 
the concepts pre- and post-visit but did 
show benefit from the counseling ses-
sions, leading investigators to recommend 

exploring strategies to enhance the teach-
ing tools used for people with the lowest 
education levels. 

Information about personalized risk has 
been shown to help patients make more 
informed choices about participation in 
screening for other cancers. “This portion 
of the visits may have contributed to the 
increased level of comfort with the decision 
to pursue lung cancer screening expressed 
by our patients,” concluded Dr. Mazzone. 
https://tinyurl.com/Mazzone-et-al-paper 

Small leakages from blood vessels in the brain, known as micro-
bleeds, increase with age and are associated with cognitive decline. 
In a recent study, it was shown that in a group of 84 older patients 
undergoing transcatheter aortic valve replacement (TAVR), nearly 
a quarter developed new microbleeds after their procedure. The 
results of the single-center study weree presented at the recent 
American College of Cardiogy’s Annual Scientific Session. 

Microbleeds can be observed using MRI scans of the brain and 
are detrimental to thinking and memory. Previous studies of MRI 
scans in patients age 80 and older have shown evidence of micro-
bleeds in up to 30 percent of elderly patients. This study revealed 
increased risks of microbleeding among patients who had under-

gone a previous car-
diovascular inter-
vention and among 
those with more 
prolonged expo-
sure to anticoagu-
lant medications, 
which are used to 
prevent blood clots 
that cause strokes 
and mini-strokes 
in patients under-

going cardiac procedures. It is the first study to link microbleeding 
with TAVR and the first to investigate microbleeding as a side effect 
of any cardiac procedure.

“We are all aware of the potential for silent ischemic strokes 
(‘mini-strokes’) after these endovascular procedures, but our study 
points to the opposite risk—microbleeding—that we have not pre-
viously been aware of,” said Dr E Van Belle, cardiologist at the Centre 
Hospitalier Regional in Lille, France and the study’s lead author. 
“With more and more endovascular procedures, which require 
anticoagulants, it could be that these procedures are one of the main 
triggers of microbleeding seen in the older population. It raises the 
concern that we may be increasing the risk of this microbleeding 
with each intervention we perform.”

To shed light on microbleeds and their possible connection 
to endovascular procedures such as TAVR or anticoagulant use 
associated with these procedures, researchers performed MRI 
scans and questionnaire-based neurological tests in 84 patients 
before and after the patients underwent TAVR, the procedure to 
replace a patient’s faulty aortic valve with an artificial valve, which 
is threaded to the heart through a catheter in the groin or chest. 

TAVR is generally used for patients in whom open-heart surgery 
poses an intermediate to high risk, which typically includes older 
patients and those who have multiple health problems). Patients 
underwent MRI scans one day before TAVR and three days after 
TAVR. Questionnaire-based neurological tests were conducted 
prior to TAVR, followed by three days after and six months after 
the procedure.

Before TAVR, MRI scans revealed at least one microbleed in 
26 percent of patients. At three days after the procedure, a total of 
40 percent of patients had microbleeds and 23 percent had new 
microbleeds that were not present before TAVR.

Microbleeds observed both before and after TAVR were associ-
ated with deficien-
cies in thinking 
and memory in 
the questionnaire-
based neurocogni-
tive assessments. 
Factors that were 
associated with a 
significantly higher 
risk of microbleeds 
included having a 
previous cardiovas-
cular intervention, prolonged exposure to anticoagulation, history 
of bleeding, longer exposure to fluoroscopy during TAVR, and bal-
loon post-dilation, a procedure sometimes used in conjunction with 
TAVR to reduce leakage of blood across the new valve.

Van Belle said the results strongly suggest that further research 
is needed to elucidate the causes of microbleeds and determine 
whether changes in anticoagulation management can help to 
reduce the risk. He said that the results suggest systematic MRI 
investigation should be conducted in studies investigating new anti-
coagulation regimen for patients undergoing TAVR. Currently, he 
said, MRI scans of the brain are rarely used to assess safety outcomes 
in cardiovascular studies, in part because MRI cannot be used in 
patients with a pacemaker or other types of implanted devices.

“It is difficult to do this kind of MRI study in this older popula-
tion, but based on our results I would say that it is worth trying 
when investigating a new treatment or treatment modification,” Van 
Belle said. “Both mini-strokes and microbleeds probably play a role 
in cognitive decline. It is possible that using too much anticoagula-
tion therapy could be as bad as using too little.”  

https://tinyurl.com/ACC-presentation

Micro bleeds in the brain can be detected by MRI Schematic representation of TAVR

mri study shows microbleeds in the brain after cardiac Tavr
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Men need more frequent lung can-
cer screening than women, according to 
research presented at the recent European 
Lung Cancer Conference (ELCC) in 
Geneva, Switzerland. “Less frequent screen-
ing would reduce radiation exposure but 
previous studies of longer screening intervals 
produced varied results,” said lead author 
Dr Mi-Young Kim, a radiologist at Asan 
Medical Center, Seoul, Korea. “This may 
have been caused by differences in the clinical 
and radiological presentation of lung cancer 
in women and men.” The recent study inves-
tigated sex differences in newly developed 
lung cancer and calculated the optimal CT 

screening intervals for women and men. 
The study retrospectively included 46,766 
patients who had undergone chest CT 
screening at Asan Medical Center. During 
the study period, 282 patients developed 
lung cancer. Of these, 186 patients were 
diagnosed from the initial CT scan and were 
excluded from the study, while 96 patients 
(85 men, 11 women) were diagnosed from 
subsequent CT scans and were included in 
the study. In the 96 patients, the researchers 
analyzed the CT screening intervals and the 
stage and pathology of lung cancer when it 
was diagnosed, to see if there were any sex 
differences.

The average time between lung can-
cer being diagnosed on CT and the pre-
vious CT scan was significantly longer in 
women (5.6 years) than in men (3.6 years). 
However, the lung cancer stage at diagnosis 
was higher in men: 82% of lung cancers 
diagnosed in women were stage I compared 
to just 49% in men.

Pathological analyses showed that solid 
nodule (72%) was the most common find-
ing in men, while ground glass opacity 

nodule (45%) was the most common in 
women. In men, adenocarcinoma was the 
most common type (42%), followed by 
squamous cell carcinoma (35%), small cell 
lung cancer (18%), and others (5%). All 
women patients had adenocarcinoma.

Kim said: “Because ground glass opacity 
nodule is the most common feature of lung 
cancer in women and all cases are adenocar-
cinoma, the growth rate of cancers might be 
low. Most female patients were non-smokers 
(82%), who have a lower risk of lung can-
cer, while 87% of men were smokers. We 
included all patients screened for lung can-
cer in a 17-year period, but the number of 
women patients was low and further studies 
are needed to confirm the sex differences we 
found.”

She concluded: “Our study suggests that 
the annual follow-up interval for CT recom-
mended in the U.S. is too frequent for women, 
and that scans every 2-3 years might be suit-
able. By reducing the number of unnecessary 
CT scans, we can decrease radiation exposure 
and increase cost effectiveness.”
http://Tinyurl.com/ELCC-paper 

A method for predicting someone’s ‘brain 
age’ based on MRI scans could help to spot 
who might be at increased risk of poor health 
and even dying at a younger age according to 
the results of a study carried out by a team of 
neuroscientists at Imperial College London  
and University of Edinburgh, Scotland (Cole 
JH, et al. Brain age predicts mortality Mol 
Psychiatry. 2017. doi: 10.1038/mp.2017.62). 

Scientists around the world are working 
to find reliable biomarkers that can be used 
to measure age. “We’ve come up with a way 
of predicting someone’s brain age based on an 
MRI scan of their brain,” explained Dr James 
Cole, lead author “Our approach uses the dis-
crepancy between their chronological age and 
what we call their brain-predicted age as a 
marker of age-related atrophy in the brain. If your brain is predicted 
to be older than your real age then that reflects that something nega-
tive may be happening.”

At the heart of the approach is a technique that measures 
brain volume and uses machine learning to estimate the overall 
loss of grey and white matter – a hallmark of the ageing process 
in the brain. Dr Cole took this basic technique and refined it by 
testing it on publicly available datasets of MRI scans of more 
than 2,000 healthy people’s brains, resulting in normalised maps 

which accurately predicted the person’s age. 
Following this fine-tuning, it was then applied 
to scans of 669 people who had undergone 
MRI scans at age 73, giving them a score for 
predicted brain age. Analysis revealed that 
those with a brain age older than their chron-
ological age performed worse on standard 
physical measures for healthy ageing, includ-
ing grip strength, lung capacity and walking 
speed.

Crucially, those with ‘older brains’ were 
statistically more likely to die before the age 
of 80, with the average discrepancy between 
brain age and chronological age being eight 
years for deceased males and two years for 
deceased females.

Currently, the high cost associated with 
MRI scans inhibit the technique’s use as a screening tool in the 
near term, but large scale projects such as the UK Biobank dem-
onstrate the economies of scale that could help reduce the costs 
in future.

The researchers also stress that while the technique has great 
potential, there is still a relatively large margin of error, with the 
absolute error in determining brain age across all of the MRIs 
found to be five years.
https://tinyurl.com/Brain-age-paper 

mri scans and machine learning algorithms can determine ‘brain age’

men need more frequent cT lung cancer screening than women 
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mobile cT stroke unit reduces time 
to image and treatment

For several years now a Mobile Stroke Treatment Unit 
(MSTU) has been operating in the city of Cleveland, OH, 
USA.  The goal of the MSTU is to shorten the time between 
the onset of stroke-like symptoms and the delivery of throm-
bolytic  drugs, which must be administered within three hours 
of when symptoms began. 

The unit resembles an ambulance on the outside, but inside 
it contains highly specialized staff, equipment and medications 
strictly used for diagnosing and treating strokes. It is equipped 
with a portable CT scanner that is capable of imaging the 
patient’s brain to detect the type of stroke they are experienc-
ing. The CT scans are then wirelessly transmitted to Cleveland 
Clinic neuroradiologists, who decipher if the patient is expe-
riencing a stroke, and if so, whether the stroke is ischemic or 
hemorrhagic. A mobile lab is able to test blood samples on 
board. If it is found that the patient is experiencing an ischemic 
stroke – which account for about 87 percent of all strokes – the 
on-board medical team can initiate intravenous (IV) tissue 
plasminogen activator (tPA) to attempt to break up the clot.

“Despite the fact that tPA has been approved to treat stroke 
patients for almost 20 years, it is still underutilized, since 
only 15 percent of patients arrive within the three-hour time 
window for intravenous tPA, making delay in presentation 
the most common reason patients were ineligible for this 
life-saving treatment,” says Dr Peter Rasmussen, Director of 
Cleveland Clinic’s Cerebrovascular Center. 

Now the Cleveland Clinic team have analyzed statistically 
the effect of the MSTU on the time to evaluation and initia-
tion of thrombolytic treatment compared to a control group 
who were brought to the hospital in a traditional ambulance 
(Taqui A et al. Reduction in time to treatment in prehospital 
telemedicine evaluation and thrombolysis. Neurology. 2017; 
88(14):1305).

In a cohort of 100 patients treated in the MSTU vs 53 con-
trol patients, it was found that there was a significant reduc-
tion of median alarm-to-CT scan completion times (33 min 
MSTU vs 56 min controls), median alarm-to-thrombolysis 
times (55.5 min MSTU vs 94 min controls), median door-
to-thrombolysis times (31.5 min MSTU vs 58 min controls), 

and symptom-onset-to-thrombolysis times (97 min MSTU 
vs 122.5 min controls). Sixteen patients evaluated on MSTU 
received thrombolysis, 25% of whom received it within 60 
minutes of symptom onset.

Thus, compared with the traditional ambulance model, 
telemedicine-enabled ambulance-based thrombolysis resulted 
in significantly decreased time to imaging and treatment.

The Cleveland Clinic team behind the mobile stroke 
treatment unit visited one of the first units of its kind in 
Berlin, Germany, to learn more about their experience with 
it. Recently, the Berlin team reported in the Journal of the 
American Medical Association that “ambulance-based throm-
bolysis resulted in decreased time to treatment without an 
increase in adverse events.” In addition, the Berlin unit reduced 
ambulance-arrival-to-drug time by 36 minutes and increased 
IV tPA utilization rate to 50 percent in acute ischemic stroke 
patients.
http://tinyurl.com/Taqui-et-al-paper 

Fatty liver diagnosis improved with 
magnetic resonance spectroscopy 

Taking tissue samples from the liver to diagnose fatty liver 
can be replaced in most cases by a painless magnetic reso-
nance investigation, according to a new study from Linköping 
University in Sweden, published in the scientific journal 
Gastroenterology (Nasr P et al.,Using a 3% Proton Density Fat 
Fraction as a Cut-off Value Increases Sensitivity of Detection 
of Hepatic Steatosis, Based on Results from Histopathology 
Analysis. Gastroenterology. 2017. pii: S0016-5085(17)30267-
6). As a resul of their findings, the authors propose that the 

current value considered to be a normal amount of fat in the 
liver should be lowered.

Excess energy from food and drink can be stored in fat 
cells, or it can be stored as fat in the liver. The condition fatty 
liver has long been associated with unhealthy alcohol con-
sumption. There is, however, a close correlation also between 
being overweight and fatty liver, and the condition is in this 
case known as “non-alcoholic fatty liver disease”, or “NAFLD”.

The condition is often discovered as an incidental. Most 
people who have fatty liver will not experience impaired liver 
function. In some cases, however, scar tissue forms and liver 
cirrhosis can arise. The standard method used to diagnose 
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fatty liver is to take a biopsy. In the 
new study, researchers determined the 

accuracy of magnetic resonance spec-
troscopy, or MRS, of fatty compared to 
the conventional biopsy method. The 
study involved 94 people who were 
being investigated for elevated levels of 
liver enzymes in the blood. Currently a 
level of 5% fat in the liver is considered 
to be the limit for a diagnosis of fatty 
liver by MRS.

“We know, however, that some people 
with a fat level in the liver lower than 5% 
suffer liver damage. Our study shows 
that everyone who had as low as 3% fat 
in the liver, as determined by MRS, was 

assessed to have a fatty liver when a tis-
sue biopsy was examined in the micro-
scope. Reducing the cut-off to 3% fat 
will still give us 100% accuracy in diag-
nosis, but we will find significantly more 
people who have fatty liver” says Stergios 
Kechagias, Professor in internal medi-
cine at Linköping University Hospital.

 “This is a good example of research 
in advanced medical physics that is very 
close to clinical application,” says Prof. 
Peter Lundberg, of the Department of 
Medical and Health Sciences.
https://tinyurl.com/Nasr-et-al-paper 

Histology of fatty liver. White areas represent  
accumulated fat 

Pediatric patients are particularly vulnerable to radiation 
exposure from medical imaging, potentially raising their risk 
to develop cancer later in life. Now, a new analysis looks at the 
available evidence on radiation exposure in medical imaging in 
pediatric orthopaedic care -- and provides recommendations 
aimed at optimizing decision-making to reduce unnecessary 
exposure. The findings were presented at a Scientific Exhibit at 
the recent American Academy of Orthopaedic Surgeons 2017 
Annual Meeting.

“Traditionally, there has not been enough discussion on 
how we can disseminate information to best treat children with 
the least possible exposure to radiation,” said senior research 
author Dr David H. Godfried of the Center for Children at 
NYU Langone’s Hospital for Joint Diseases. “A CT scan may 
be absolutely necessary for a child. But whenever there is an 
option, physicians should choose to obtain this information 
another way.”

Godfried and colleague Dr A Rahman  analyzed peer-
reviewed literature on different options in imaging technology 
that may be used in pediatric orthopaedic injuries, including 
X-rays and CT scans of the spine, pelvis, hip, knees, shoulder, 
elbow, hand and wrist, and foot and ankle. They then quantified 
the amount of radiation in each of these scans.

They subsequently identified that pediatric patients who 
require surgery for hip dysplasia, scoliosis and leg-length dis-
crepancy are among those most likely to undergo imaging 
such as X-rays or CT scans, and therefore may be among those 
children who are most vulnerable to exposure risk.

For example, their analysis found that pediatric patients with 
hip dysplasia that required surgery received two times more 
X-rays and underwent multiple CT scans compared to non-

surgical pediatric 
patients, which 
c u m u l a t i v e l y 
increased their 
overall risk of 
fatal cancer or 
genetic defects by 
less than one per-
cent, a small but 

significant risk. In another finding, female scoliosis patients 
received two times more X-rays than non-surgical patients, 
amounting to twice the radiation exposure to the breasts, ova-
ries and bone marrow, and correlating to a greater than  two 
percent increased lifetime risk of fatal breast cancer, almost one 
percent risk of fatal leukemia, and three percent risk of genetic 
defects. Non-surgical patients had approximately half that risk.
Best Practices to Reduce Radiation Exposure in Children

Based on the available evidence, the authors developed the 
following list of best practices that orthopaedic surgeons should 
follow:

• Follow the ALARA, or “as low as reasonably achievable” 
principle, to limit exposure to parts of the body that are abso-
lutely essential for diagnosis 

• Eliminate repeated exposures resulting from technical 
errors 

• Limit precise collimation to the region of interest 
• Limit fluoroscopy to short bursts as needed (don’t “go live”) 
• Utilize low-dose CT protocols adjusted for the size of the 

patient 
• Limit CTs of the spine and pelvis in pediatric patients 
• Female patients are more susceptible to adverse effects 

than male patients 
• Scoliosis patients should have limited follow-up X-rays 
• Leg length, scoliosis, and hip dysplasia (anteversion) stud-

ies should utilize EOS imaging technology rather than tradi-
tional X-rays 

• X-rays are an acceptable diagnostic tool for extremities, 
such as the wrist, ankle, etc. 

•  CT scans are an acceptable diagnostic tool for triplane 
fractures

“We have examined our use of X-rays in different clini-
cal situations and the effect on patient outcomes, and have 
been able to reduce or eliminate the need for X-rays in many 
instances, including certain post-operative and routine follow-
up visits,” says Dr. Rahman. “While X-rays are still a necessary 
and important diagnostic tool in the pediatric population, our 
goal is to reduce radiation exposure to these patients wherever 
possible without compromising patient care.”
https://tinyurl.com/Godfried-Rahman-paper

reducing radiation exposure in pediatric orthopedic patients



imaging news

 10 D I  E U R O P E  MAY/JUNE 2017

mri study shows effect 
of heavy alcohol use on 
adolescents’ brains 

Heavy alcohol use during adoles-
cence alters the development of brain, 
according to a recent study from the 
Kuopio University Hospital, Finland. 
(Heikkinen N et al  Alcohol consumption 
during adolescence is associated with 
reduced grey matter volumes. Addiction. 
2017;112: 604). 

The study performed magnetic reso-
nance imaging of the brain structure in 
young and healthy, but heavy-drinking 
adults who had been heavy drinkers 
throughout their adolescence, as well as 
in age-matched light-drinking control 
participants. They participated in three 
cross-sectional studies conducted over 
the course of ten years, in 2005, 2010 
and 2015. The participants were 13 to 
18 years old at the onset of the study. 

All participants were academically 
successful, and the prevalence of mental 
health problems did not differ between 
the two groups. Although the heavy-
drinking participants had used alcohol 
regularly for ten years, approximately 
6-9 units roughly once a week, none 
of them had a diagnosed alcohol use 
disorder.

MRI of the brain revealed statisti-
cally significant differences between 
the groups. Among the heavy-drinking 
participants, grey matter volume was 
decreased in the anterior cingulate cor-
tex bilaterally as well as in the right 
insula. 

“The maturation of the brain is still 
ongoing in adolescence, and especially 
the frontal areas and the cingulate cor-
tex develop until the twenties. Our find-
ings strongly indicate that heavy alcohol 
use may disrupt this maturation pro-

cess,” said Noora Heikkinen, the first 
author of the study. 

The cingulate cortex has an impor-
tant role in impulse control, and volu-
metric changes in this area may play 
an important role in the development 
of a substance use disorder later in life. 
Structural changes in the insula, on the 
other hand, may reflect a reduced sen-
sitivity to alcohol’s negative subjective 
effects, and in this way contribute to the 
development of a substance use disorder.

“The exact mechanism behind 
these structural changes is not known. 
However, it has been suggested that 
some of the volumetric changes may 
be reversible if alcohol consumption 
is reduced significantly. As risk limits 
of alcohol consumption have not been 
defined for adolescents, it would be 

important to screen and record ado-
lescent substance use, and intervene if 
necessary.”
https://tinyurl.com/Heikkinen-et-al-
paper 

less follow-up imaging 
if eD ultrasound is inter-
preted by radiologists 

According to just published research, 
the use of follow-up imaging is signifi-
cantly less when initial emergency depart-
ment (ED) ultrasound examinations are 
interpreted by a radiologist than a non-
radiologist (Allen B  et al. Downstream 
Imaging Utilization After Emergency 
Department Ultrasound Interpreted by 
Radiologists Versus Nonradiologists: A 
Medicare Claims-Based Study. J Am Coll 
Radiol. 2017; 14(4): 475). The research-
ers from the Harvey L. Neiman Health 
Policy Institute used American data files 
from 2009 through 2014 to identify epi-
sodes of care where the place of service 
was “emergency room hospital” and the 
patient also underwent an ultrasound 
examination. They determined whether 
the initial ultrasound was interpreted 
by a radiologist or a nonradiologist and 
then summed all additional imaging 
events occurring within 7, 14 and 30 
days of each initial ED ultrasound. The 
mean number of downstream imaging 
procedures was calculated by specialty 
group for each year and each study win-
dow.

“We found that of 200,357 ED ultra-
sound events, 81.6 percent were inter-
preted by radiologists and 36,788 by 

Areas of reduced grey matter (GM) in heavy-drinking versus light-drinking participants in voxel-based morphometry (VBM) 
analysis, the area located in the anterior cingulate cortex (ACC) indicated in red [P < 0.001, small volume-corrected (SVC)] 
and the area located in the insula in blue (P = 0.031, SVC). Contours of the combined regions of interest (ROI) are illustrated 
in white in transaxial slices. Coordinates in Montreal Neurological Institute (MNI)
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nonradiologists,” said Dr D Hughes 
senior director for health policy 
research and senior research fellow of 
the Neiman Institute. 

Hughes and his colleagues dis-
covered that across all study years, 
ED patients with ultrasounds inter-
preted by nonradiologists underwent 
1.08 more imaging studies within 
seven days, 1.22 more imaging stud-
ies within 14 days, and 1.34 within 
30 days of the initial ED ultrasound 
event. For both radiologists and non-
radiologists, the volume of subse-
quent imaging decreased over time. 
Despite that decline, differences in 
follow-up imaging between radiolo-
gists and nonradiologists persisted 
over time.

“While the causes of this differ-
ence are not clear, the previously 
documented higher use of limited 
ultrasound examinations by nonra-
diologists or a lack of confidence in 
the interpretations of nonradiologists 
may potentially explain this increase in 
follow-up imaging examinations,” said 
Dr B Allen, lead study author. Allen 
added that “further analysis will be 
necessary to fully elucidate the causes 
of the discrepancy since resource use 
will be a critical metric in health care 
reform. Emerging patterns of care such 
as point of care ultrasound should 
include resource use in outcomes eval-
uation. Efforts toward improving docu-
mentation of findings and archiving of 
images as well as development of more 
robust quality assurance programs 
could all be beneficial”. 
https://tinyurl.com/Allen-et-al-Paper

mri may “change the 
equation” for prostate 
cancer screening

Screening for prostate cancer is con-
troversial. It can save lives, but it can 
also lead to unnecessary diagnoses, fol-
lowed by surgical or radiation proce-
dures, which themselves may lead to 
severe side-effects. Now a new study, 
coming from the Dutch part of the 
European Randomised study for the 
Screening of Prostate Cancer (ERSPC) 
has found that MRI-based screening 
can reduce overdiagnosis by 50% and 

reduce unnecessary biopsies by 70%, 
potentially changing the equation for 
prostate cancer screening. This work 
was presented at the recent European 
Association for Urology (EAU) confer-
ence in London.

Prostate cancer is the most com-
mon cancer in men worldwide; in 
Europe alone there are more than 
100,000 prostate cancer deaths each 
year. Despite this, prostate cancer has 
a rather slow progression rate, needing 
several years before becoming threat-
ening for a patient. Cancer screening 
can cut the deaths significantly, but 

the current prostate cancer screen-
ing  approach with repeated mea-
surements of PSA (Prostate Specific 
Antigen) followed by a transrectal 
ultrasound-guided random prostate 
biopsy (TRUS-biopsy) does not give 
a satisfactory balance between lives 
saved and harm caused.

If a man has an elevated PSA level, 
the next step to determine whether he 
has prostate cancer is a TRUS-biopsy. 
This normally involves taking a series 
of 6 to 12 individual samples  from 
the prostate, using a fine needle. This 
is often a hit or miss procedure, but 
the more samples taken, the more likely 
are the chances of finding a small can-
cer, with however a concomitant risk of 
finding a small cancer which may not 
be clinically threatening.

Now a group of Dutch researchers 
has compared the outcomes from the 
TRUS-biopsy approach with an MRI-
based screening approach in a group of 
heavily pre-screened men. They took 
6-core TRUS-biopsy samples from 177 
men, and 12-core TRUS-biopsy samples 
from 158 men: the 158 men who received 
a 12-core TRUS-biopsy had first been 
given an MRI scan. If the MRI showed 
a suspicious area, then further MRI- tar-
geted biopsy samples were taken. 

The researchers  found that the 
6-core TRUS-biopsy, 12-core TRUS 
biopsy and MRI-targeted biopsy 
method all had a similar detection 
rate for more dangerous (high-grade) 
cancers; however using the MRI-
targeted biopsy method the majority 
of men (70%) did not need a biopsy 
at all as the MRI scan had shown 
no suspicious areas. In addition to 
potentially eliminating 70% of biop-
sies, the MRI-targeted biopsy only 
approach meant that the number of 
men who were overdiagnosed with 
non-aggressive cancer was reduced 
by half.   

“This could change the balance 
of the equation” said lead author Dr 
A Alberts of the Erasmus Medical 
Centre, Rotterdam. The Netherlands. 
“It means that population-based 
prostate cancer screening with MRI 
instead of TRUS-biopsy has a signif-
icantly better risk/benefit ratio and 
could offer real benefits to men at 
risk of prostate cancer. MRI screen-
ing for prostate cancer will be more 
expensive than the currently used 
approach, but introducing mam-
mography screening a generation 
ago was also expensive. We have 
to decide if it’s worthwhile. In this 
study we achieved a 70% reduction 
in biopsies and a 50% reduction in 
overdiagnosis of insignificant pros-
tate cancer: if larger studies can 
reproduce these results it will mean 
a considerable saving further down 
the line”

Commenting, Professor Jochen Walz 
of the Institut Paoli-Calmettes Cancer 
Centre, Marseille, France and Chair of 
EAU Section of Urological Imaging, 
said:

 “MRI indeed has great potential 
to improve prostate cancer diagnosis. 
Still, we need to note that prostate 
MRI is a challenging imaging tech-
nology with good results depending 
on the skills of dedicated and well 
trained experts, which is another 
parallel shared with mammogra-
phy. Moreover, the cost effectiveness 
and the extensive need of health 
resources are another pending issue, 
needing further realistic analyses 
before the above approach can be 
recommended for routine use”.
https://tinyurl.com/EAU-Presentation 
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The optimal approach for screening for cardiovascular disease 
remains controversial. A new standard of “therapeutic efficacy” 
requires that screening tests which involve cardiac imaging not 
only predict events but also improve clinical outcomes compared 
with usual care. To date, five prospective randomized trials have 
been conducted to compare outcomes based on imaging-guided 
screening and prevention versus assignment to usual care in 
screening populations. One trial involved cardiac stress imag-
ing, three involved coronary artery calcium scanning, and one 
involved coronary computed tomography angiography. Due to 
the current very low event risk in asymptomatic populations, 
these trials have been substantially underpowered to assess the 
impact of imaging-guided prevention on hard cardiac events. 

A team of researchers from Mount Sinai, New York recently 
published the results of a review of the  lessons that could be 
learned from these trials as far as the future design of imaging-
based screening trials is concerned (Rozanski AQ et al.  Primary 
Prevention of CVD: The Role of Imaging Trials. JACC Cardiovasc 
Imaging. 2017;10:304.).

The group found that the simple CT imaging technique of  
coronary artery calcium (CAC) scan—may be particularly use-
ful when screening for coronary artery disease.

As Dr A Rozanski, lead author and chief academic officer, 
division of cardiology at Mount Sinai St. Lukes Hospital in New 
York,  pointed out, there is currently no consensus regarding 
when to use cardiac imaging to screen for heart disease—even 
though heart disease is a leading cause of death. Instead, a 
patient is typically assessed using a combination of historical 
data and a standard blood test to measure serum lipids and 
blood glucose levels to arrive at a risk score to help determine 
if they will have heart disease in the future. While these risk 
scores have been proven to be somewhat useful, increasing data 
indicates that a CAC scan is far more accurate for this purpose.  

Coronary calcium builds up at the site of coronary plaque, so 
a CAC scan can be effective in detecting even minute amounts of 
CAC. “The CAC scan can detect heart disease even decades before 

the symptoms of heart disease may first appear,” said Dr Rozanski,,  
“Additionally, using current state-of-the-art scanners, CAC scans 
are associated with only very low radiation exposure, similar to 
that of a mammogram, and they are less costly than all other types 
of imaging. Given these advantages, there is increasing interest 
in determining whether the use of CAC scanning could lead to 
earlier and more effective treatment of heart disease.” 

Research has shown that in approximately 40-60 percent of 
cases, the first time heart disease is discovered is when a heart 
attack or death occurs.

“By using imaging for screening, we can detect problems 
early on, which gives the patient an opportunity to make life-
style changes to help avoid developing heart disease—such as by 
improving nutrition, starting to exercise or quitting smoking,” 
Rozanski said. “We believe this will not only help improve and 
save lives but that it can ultimately contribute to lower health 
costs since the earlier adoption of positive health habits can 
reduce patients clinical risk and potentially eliminate the need 
for more costly interventions later on.”

To help understand the best type and methods of imaging 
to use for screening to prevent cardiac disease and learn more 
about the clinical outcomes related to screening, the researchers 
evaluated five clinical trials with 4,615 participants who were 
not showing signs of heart disease: one trial involved cardiac 
stress imaging, three involving CAC scanning and one involved 
noninvasive coronary CT angiography.

Collectively, the trials showed an important hurdle: because 

modern therapies have markedly reduced the frequencies for 
developing the most serious consequences of heart disease, such 
as heart attacks and sudden death, it may be difficult to prove 
that the use of imaging techniques reduce cardiac death, per 
se, in clinical trials. Instead, investigators may be increasingly 
interested to determine if CAC scanning and other screen-
ing techniques can improve the overall cardiac risk profile of 
patients without increasing medical costs. In one of the trials 
that were reviewed, the EISNER trial, the use of CAC scanning 
was shown to improve cardiac risk profiles without increasing 
overall medical costs, but more studies in this area are needed.

“There is now sufficient evidence to support the routine use 
of CAC scanning for screening in clinical practice” Rozanski 
said. “Importantly, the CAC score has become one of our most 
robust predictors of patient risk. Patients are at very low risk 
when the CAC score is zero and at high risk when the CAC 
score is highly elevated. Any degree of CAC abnormality, how-
ever, even a CAC score of one or above, is sufficient reason for 
patients to adopt more   heart-healthy behaviors.”
http://tinyurl.com/Rozanski-et-al-paper 

“...There is now sufficient evidence to support 
the routine use of CAC scanning for screening in 

clinical practice ...”

study shows potential of coronary artery calcium scans in 
cvD screening


