


cardiographic (ECG) gated exams that
use a pitch of 0.2 to 0.4. But with the
SOMATOM Definition Flash running at a
pitch of above 3, a triple rule-out scan will
take no more time than a standard thorac-
ic study and expose the patient to no
more radiation, approximately 5 mSv. Less
contrast material may also be needed.
“This protocol facilitates the diagnostic
procedure in chest pain patients, as the

scan can be performed very fast and
with low dose, while still potentially
providing substantial information on
the heart and the coronary arteries,”
Nikolaou adds.

The speed of the SOMATOM Definition
Flash promises to boost CT dynamic im-
aging as well. With its 4 cm detector and
a shuttle mode that continuously glides
the patient table back and forth, the
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SOMATOM Definition Flash is capable of
a dynamic scan range of 48 cm, the lon-
gest available today.

This lengthy 4D spiral opens the possi-
bility of scanning the entire thorax in

a time-resolved way. In patients with
aortic dissection, the radiologist could
watch contrast material flowing in and
out of the true and false lumens and
observe how various vessels and organs

Rule-out coronary artery disease for early detection and prevention — Flash Spiral CTA with 0.9 mSv.
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Flash speed. Lowest dose: SOMATOM Definition Flash

Split-second thorax: Scanning heart/thorax needs 0.6 s, taking the
burden of breath-holding off the patient and allowing functional
imaging for body regions up to 48 cm (Fig. 1A).

Sub-mSv heart: temporal resolution of 75 msec and scan speed of up
to 43 cm/s make heart-scanning without beta-blockers possible or
without breath hold a standard with dose levels below 1T mSv (Fig. 1B).

Single dose Dual Energy: now dose neutral with the Selective Photon
Shield and the widest range of FDA-cleared applications (Fig. 1C).

Organ-sensitive dose protection: The SOMATOM Definition Flash pre-
vents clinically irrelevant dose for spiral examinations and introduces
organ-sensitive dose protection (Fig. 1D).
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are supplied. It also offers the option of
dynamically scanning the entire abdo-
minal/pelvic region, for example, in a
patient with renal cell carcinoma that
has metastasized throughout the mes-
entery. An exciting further development,
4D Noise Reduction, makes it possible

to significantly improve image quality
with no increase in dose or, alternately,
reduce dose up to 50% without compro-
mising image quality.

But Nikolaou is also intrigued by the pos-
sibility of using the extended dynamic
scan range to improve run-off studies

of the lower leg. He is already using a
hybrid, two-injection technique to
achieve a true arterial phase of the low-
er leg, even in patients with advanced

“For the trauma
surgeon, the
faster you're
done with your
scans, the better.”

Konstantin Nikolaou, MD, Associate
Professor of Radiology and Section Chief
of CT Department, Ludwig Maximilian
University, Campus GroBhadern, Munich,
Germany

peripheral arterial disease. Still, the
smaller detector on his existing scanner
permits viewing of only about two-thirds
of the lower leg. That will change with
the SOMATOM Definition Flash.

“With 48 cm coverage, you could really
have a lower leg CTA with time-resolved
imaging,” stresses Nikolaou. “This will
definitely change our protocol.”

Sub-mSv Heart

Dual Source CT took cardiac imaging

to new heights. Now, the SOMATOM
Definition Flash goes even further,
scanning the heart in about 250 msec
at a temporal resolution of 75 msec
and with a radiation dose of < 1 mSv.
With specs like that, Flash scanning
has the potential to stretch cardiac CT
applications to include everything from
screening to stress myocardial perfusion
imaging.

Consider the use of CT coronary angio-
graphy for preventive screening. It has
the potential to unmask a silent killer,
but until now, radiation dose has been
a significant stumbling block.

“If we could detect coronary disease
earlier, it might have a tremendous im-
pact on prognosis,” says Jorg Hausleiter,
MD, an associate professor of medicine
at the German Heart Center in Munich.
“But with currently available CT tech-
nology, a CT-Angiography of the heart
delivers a dose of approximately 13 mSy,
which is not acceptable for early detec-
tion. Anything less than 2 to 3 mSv
would be great.”

In addition to the ultra low-dose Flash
protocol — which uses a pitch of above
3 — the SOMATOM Definition Flash also
offers the Flash Cardio Sequence. This
“intelligently triggered” step-and-shoot
method is not only suited to higher
heart rates, it automatically adapts to
variations in cardiac rhythm, ensuring
that images are always acquired during
diastole.

On top of coronary imaging it also
allows, for the first time ever, to calcu-
late ejection fraction to the new dual-
step pulsing approach.

“We're already doing step-and-shoot
with Adaptive Cardio Sequence on

our current system, but with the larger
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“If we could
detect coro-
nary disease
earlier, it
might have
a tremendous
impact on
prognosis.”

Jorg Hausleiter, MD, Cardiologist,
Associate Professor of Medicine,
German Heart Center, Munich,
Germany

detector and the higher temporal reso-
lution of the SOMATOM Definition Flash,
we expect to have even better image
quality,” Hausleiter says. “It's probably
the most attractive alternative to the
pitch 3 Flash mode.”

CT myocardial perfusion imaging is
another application that is catching the
attention of cardiologists. Today, it is
possible to do such functional imaging
at resting heart rates using Dual Energy.
The SOMATOM Definition Flash, thanks
to a temporal resolution of 75 msec and
a shuttle mode that covers the entire
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myocardium, offers the possibility of
doing perfusion imaging at high heart
rates, even during exercise or pharma-
cologic stress.

“The role of CT myocardial perfusion
imaging is still evolving, but it is intrigu-
ing,” Hausleiter says. “This would give

us additional information on the severity
of the lesion and the hemodynamic
impact of that lesion. If we could deter-
mine that while the patient is still on the
table of the CT scanner, that would be
very beneficial.”

Single Dose Dual Energy

Dual Energy imaging is made possible
by the simultaneous operation of two
X-ray sources at different energy levels,
which enables differentiation of fat,
soft tissue, and contrast material on the
basis of their unique energy-dependent
attenuation profiles.

The SOMATOM Definition introduced
Dual Energy in 2005. Since then, the
Food and Drug Administration has
cleared 10 Dual Energy clinical appli-
cations, an achievement only Siemens
can claim. Still, Dual Energy imaging is
underutilized in everyday clinical prac-
tice, in part because of a dose penalty

Fast and reliable removel of calcifications in the entire vasculature with syngo
Dual Energy Direct Angio: VRT (Fig. 3A), MIP (Fig. 3B).

of about 20 percent in some scans e.g. material differentiation by 80 percent. Baltimore, MD, USA. “If you come up

in the case of obese patients. Second, it markedly reduces dose. with something new and it has the same
The SOMATOM Definition Flash could “The availability of a dose-neutral scan or lower dose — and yet provides all
change all that. A new Selective Photon is likely to spark renewed interest in sorts of additional information — that
Shield pre-filters high kV X-rays, re- Dual Energy,” says Elliot Fishman, MD, becomes very exciting. This new scanner
moving low-energy photons. This has a professor of Radiology and director has the potential for raising the bar.”
two beneficial effects. First, it improves of Diagnostic Imaging and Body CT at At the same time, new features will
energy separation and, therefore, Johns Hopkins Medical Institutions, make Dual Energy scanning easier to

Elliot Fishman, MD, Director of Diagnostic Imaging and Body CT,
Johns Hopkins Medical Institutions, Baltimore, MD, USA
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Bl X-CARE reduces direct exposure of dose sensitive organs, €.9. minus 40% for breast tissue — while maintaining a homogeneous
image quality over the entire scan field of view.

use in everyday routine. For example,
better image processing, including zero-
delay bone removal, will save time.
Increased tube power and a wider field
of view on the second detector will also
expand the possible range of patients
and applications. Making Dual Energy
images available on syngo WebSpace
will enable radiologists to interpret Dual
Energy scans from any PC anywhere.
“This new scanner has new capabilities
that could allow Dual Energy to become
a robust study that is part of a routine
examination,” Fishman says. “And that
this system is better, that it lowers

the radiation dose, and speeds up work-
flow — that will make a tremendous
difference.”

Organ-Sensitive Dose
Protection

The SOMATOM Definition Flash is de-
signed with dose savings in mind.
Besides the reduced radiation exposure

that automatically results from the high
table speed, the scanner has several
other dose-conscious features. The Se-
lective Photon Shield and the ECG-puls-
ing in the Flash Cardio Sequence are
just two. In addition, the new scanner

is equipped with Adaptive Dose Shield,
which blocks X-rays from the portion

of the spiral that will not be used in im-
age reconstruction. This amounts to a
half-detector’s width at the beginning
and end of each acquisition. In the case
of cardiac scans, Adaptive Dose Shield
cuts radiation dose by as much as 25
percent.

The scanner also features organ-specific
dose protection, a technique that en-
ables the radiologist to turn off the X-ray
tube during the portion of the gantry ro-
tation that would directly expose radia-
tion sensitive organs, such as the breast,
thyroid gland, or eyes.

Siemens is already looking to the future,
developing iterative reconstruction tech-
niques that promise to further reduce

dose. The idea is to acquire the dataset
at a low dose, which results in noisy
images. Through repeated reconstruc-
tion steps, image artifact and noise are
removed, and quality is improved.

“I'm impressed by the concept,” Kalender
says. “You can scan at a lower dose, and
make up for the additional image noise
using this new reconstruction method.”
“For now, the main limitation to iterative
reconstruction is its need for massive com-
puting power,” Atiya says. “But we believe
that the iterative reconstruction holds po-
tential and we will be coming up with a
first set of applications in the near future.”

Medical writer Catherine Carrington holds
a master’s degree in journalism from the
University of California Berkeley and is based
in Vallejo, CA.

Further Information

WWwWWw.Ssiemens.com/somatom-
definition-flash
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