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CT: Optimising dosage 
By Dr Jörg Blobel, Ph.D., Chief Clinical Science,
CT Systems Division, Toshiba Medical Systems
Corporation, and Jürgen Mews, of the CT Systems
Division at Toshiba Medical Systems in Neuss,
Germany 

AquilionTMONE is the first CT
scanner capable of imaging
whole organ regions up to a
width of 16 cm in one rotation
and within a split second. Based
on the raw volume data, rapid
dynamic processes within an
entire organ (e. g. heart,
pancreas, kidney or brain) may
be diagnosed with a time interval
of 50 ms, i.e. with a rate of 20
volumes per second. With their
smallest effective width of 0.5
mm the detector elements
ensure best possible spatial
resolution. Image reconstruction
of 2 x 320 slices, coupled with
special mathematical
interpolation, provides a
geometric resolution of 0.4 mm
image voxels in all directions.
Unlike in flying-focus spot

Dose ‘hysteria’ and
the 320-slice CT scanner

Sometimes radiation dose
is a topic discussed
hysterically. Dose

discussion is necessary,
but should be carried out

based on the highest
levels of knowledge and

seriousness

For the last few months, Dr Patrik Rogalla,
Senior Consultant at the Charité, Berlin,

specialist in diagnostic radiology and Head
of the Computed Tomography Department

at Campus Mitte, University Medicine Berlin,
has been using a 320-slice CT scanner, one of

four currently manufactured. During a
European Hospital interview, we asked

whether the system has provided greater
detection rates, and why it has also ignited

further debate on radiation dose
‘There are not quite so trivial

discussions around the question
of how much dose is required for
what kind of image quality. The
dose can be measured – it is not
that easy but technically it can be
done in a fairly reliable way.
However, image quality can only
be conditionally objectively
measured, because a large part of
image quality is determined by
subjective impression. The real
measure should be: How much of
a dose do I need for a sensible
image quality that allows safe
diagnosis? However, seeing how
images tend to make very
subjective impressions, this opens
the floodgates to all kinds of
speculation and marketing. CT
scanners manufactured by all the
main suppliers all require a
certain degree of a radiation dose
for comparable examinations. The
differences between the different
manufacturers are rather

marginal. The parameter setting of
the equipment, determined by the
radiologist based on the individual
requirements of a patient, and in
particular the clinical question at
hand, is much more important.

200:1. This is not only damaging
for this technology, but also for
radiology itself. This discussion
then questions many radiological
procedures, such as conventional
angiography and fluoroscopy. How
can you convince a female patient
to have embolisation of a fibroid
carried out using fluoroscopy
when there is this constant debate
over the dangers of radiation
during CT scanning? We are taking
away our own basis for essential
methods of examination and
treatment in radiology. I think this
is short-sighted. The discussion
around dose is necessary, but
should be carried out based on the
highest levels of knowledge and
seriousness. One of the great
difficulties with this discussion is
that in today’s scientific world,

dual source CT scanner and the
heart is better locked into
position during motion.
Compared with a Helical CT unit
where the heart volume is
captured by individual
overlapping rotations the volume
scan reduces the effective dose
of the normal patient to 1.5-6
mSv – a reduction of 60-80%.
Also the disadvantages of the
step-and-shoot mode of
multislice CT with a scanned
field width of 20-40 mm, i.e. the
common stepping artifacts at the
volume borders and dose
doubling along the volume
overlap, are overcome. Data
capture with Aquilion ONE
requires just one heart beat. The
modality is robust and offers
increased potential to study
arrhythmia patients. Calcified

and non-calcified plaques, the
latter frequently resulting in
myocardial infarction, can be
visualized down to a diameter of
less than 1 mm.  

This outstanding low-contrast
resolution of the Aquilion ONE
allows low radiation energy
levels at 80 kV, e.g. for diagnostic
organ perfusion scans. For the
first time perfusion of the entire
cerebral volume can be captured
simultaneously. The 15-20
volume data sets generated
during one minute of the study
are acquired with a regular
effective patient dose of just 4-6

mSv. Volumetric acquisition
permits anatomically accurate
fusion of the CT angiography
and perfusion volumes (Fig1).
The innovative range of CT
studies opens up new
perspectives for functional
diagnostic workup, e.g. in joint
movement, peristalsis, dynamic
blood flow analysis and
perfusion of numerous organs. 

In diagnostic pediatric scans
the radiation field and the
number of detector element
rows is collimated to the size of
the organ. This rapid
examination avoids the need for

breathhold in infants and small
children otherwise required by
the longer scanning times. If an
emergency thoracic CT study is
needed in an infant the effective
dose at a tube voltage of 80 kV is
minimal at 0.16 mSv. Large areas
of the body in combination with
cardiac CT can be captured by
individual volume scans much
more rapidly than with helical
CT and are subsequently
“stiched” to one patient volume.
Complex studies of the heart,
lungs and the head may be
combined with supplementary
CT angiography and – based on

the study plan – are optimized by
automatic system selection of
the scan parameters to reduce
radiation exposure. Before the
start of the study the expected
patient radiation exposure is
displayed and can be controlled.

Conventional helical CT mode
with the selection of 16, 32 and
64 detector rows is also available
and the volume scan mode is
enhanced by numerous new
dynamic function options. These
innovations of the Aquilion ONE
will alter the patient workflow
between the diagnostic imaging
modalities in radiology. 

‘It is a little regrettable that the
discussion about CT tends to be
reduced to a discussion around
dose, although the use-risk ratio of
CT scanning across medical
indications is calculated at around

‘Radiation dose is a topic that is
sometimes discussed rather
hysterically, and often by many
without sufficient basic
knowledge on the subject. Reason
number one: if people are short
on interesting and innovative
topics they will talk about
radiation dose. This always goes
down well and scores points,
because radiation is generally
perceived as something very
negative in our society. Once you
tackle this topic you are
guaranteed to remain a talking
point. The second reason: Of
course we must cut down on dose
and are obliged by the legislators
to examine using the lowest
possible dose. The reason why
the 320- slice is re-igniting
discussions is the potentially
lower dose requirement of this
new type of CT scanner, and this
puts us into the focus of the
discussions around dose.

but consist of estimates and
observations – observations of a
disastrous situation following the
dropping of an atomic bomb. This
source – and luckily we have not
had to experience a more recent,
comparable event – is used to
deduct a seemingly high degree of
evidence, recalculated over and
over again and used as hard data
to calculate literally the deaths
per examination rate, although the
basic data hasn’t changed and the
linearity of radiation damage to
dose remains a hypothesis. No
new drug, no new examination
procedure would ever become
market-ready these days if the risk
evaluation was carried out
without such a lack of solid,
scientific base as the discussion
around dose in radiology.’

Dr Rogalla is currently using a
dynamic volume 320-slice
scanner. ‘This refers to the term
dynamic imaging in general,’ he
explained. ‘Dynamics is a process
that stretches over a period of
time and as such can be captured.
This can be movement, perfusion,
blood flow or a metabolic
process. Previously CT
diagnostics was more or less like
picture taken with flashlight; the
freezing of a moment. However,
dynamic imaging captures the
course of a process.

‘If you handle dynamic CT
imaging wrongly then dose can
really become a problem. But we
have enough ways around this to
avoid that problem. You can
distribute the dose across a period
of time, literally fraction it. We
line up several images one after
the other, each of which obviously
only requires a fraction of the
whole dose, so that the entire
dose during an examination of
several seconds or minutes
remains the same. We compensate
for the resulting image loss with
mathematical solutions – by
averaging over time using new
filters. This works. It involves one
of the concepts of post-
processing; admittedly, this is still
under development. I am
convinced that we will see very
interesting new approaches to
solutions during the next
scientific congresses.

where you cannot refer back to
publications from Medline going
back more than 4–5 years, nobody
can be bothered to carry out proper
research into data on exposure to
radiation in the way it is required. A
piece of research carried out two
years ago is referred to because it
appeared in a “respectable” journal,
and is used as proof that radiation
has a “calculable” risk. However,
when you take a closer look at this
piece of research you then see that
it, in turn, refers to another piece of
research carried out a few years
previously, and this in turn quotes
another piece of older research,
which eventually takes us back to
the original source – data from
those who survived Hiroshima.
Apart from very few exceptions,
these survivors’ data are thus the
only source – and of course they
don’t constitute a scientific study

Dr Jörg Blobel

Ghosts belong in creaky old buildings. Not in X-rays. Our 
patented photon-counting technology effectively banishes 
them. The detector is fast enough to be ready when the next 

photon arrives, so there’s nothing to interfere with image 
interpretation. For more on the highest image quality at 
half the radiation dose, visit sectra.com/medical
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NO IMAGE DISTORTIONS TO 
HAUNT YOU

Fig 1: 3D fusion image of
cerebral perfusion and
angiography (4.6 mSv)
(Case courtesy Charité
Berlin, Germany)

technology, the signal strengths
are not halved and spreadover
both slice series. Consequently,
this halved signal strength per
slice does not have to be
compensated by increasing the
exposure. 

Heart rate adapted temporal
resolution between 50 ms and
175 ms allows scanning of the
entire organ within one heart

beat. For rather high heart
rates the temporal
resolution of 50 ms is
almost half that of a


