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high performance dual source Ct 
for multiple applications 

With the launch of the new Somatom Drive CT system 
Siemens Healthineers, the only manufacturer to pro-
duce computer tomographs with two X-ray tubes and 
detectors, has strengthened its Dual Source portfolio.  
Several  innovative technologies in the new system  
make it suitable for use in all clinical applications. 
Patients benefit from precise diagnostics, examina-
tions with especially low X-ray and contrast media 
doses, as well as imaging without breath-hold. As for 
radiographers, they benefit from the intuitive operabil-
ity of the new touch panels and the fast examination 
procedures which are necessary to meet the growing 
demand for CT scans in the future.   

INNovATIvE TEchNoloGIES.
 “With Somatom Drive, we are offering a high-per-
formance CT scanner allowing significantly more 
users to give their patients the advantages of Dual 
Source technology: remarkable precise imaging and 
very low dose values,” said André Hartung, Head of 
Siemens Computed Tomography division.  This is 
achieved through a range of innovative technologies. 
For example, the system’s new Straton MX Sigma 
X-ray tubes and Sigma generators precisely deflect the 
X-ray beam, allowing for more targeted beam focus-
ing and enabling examinations to be performed with 
very high energy levels at low voltages. With these 
lower voltages, the amount of administered contrast 
media  — often a major challenge for seriously ill 
patients or those with reduced kidney function — can 

be lowered accordingly. 
Users can freely set the X-ray tube voltages in 10 kV steps 
between 70 kV and 140 kV. This means that the voltage 
and, therefore, the appropriate dose can be selected for 
each individual patient. Scanning patients at a lower kV 
reduces their exposure to radiation. This is of benefit, for 
example, not only in pediatric cases but also in patients 
with tumors who need to be scanned frequently to 
monitor disease progress. Even with heavier patients, the 
highly adjustable kV values allow for extremely precise 
imaging. 

oPTIMIzED x-rAy SPEcTrUM 
The new Dual Source CT combines a high temporal res-
olution of 75 milliseconds and a scan speed of up to 45.8 
centimeters per second with special spectral tin filters. 
The filters, known as Selective Photon Shields II, opti-
mize the X-ray spectrum by filtering out the parts of the 
X-ray beam that are rarely useful for imaging [See side-
bar]. Lung scans can be performed at an extremely low 
dose, which is prove particularly beneficial for standard 
screening tests – for heavy smokers at high risk of lung 
cancer, for example The spectral filters also facilitate low 
doses for calcium scoring in cardiac diagnostics. This 
combination of low doses and high diagnostic reliability 
makes the Somatom Drive ideal for future applications 
such as spinal diagnostics and orthopedic examinations. 
In addition, the Dual Energy mode of the Dual Source 
scanner can accurately differentiate between different 
materials in the body – tissue, bones, implants – and 
avoid metal artifacts.  

hIGh-SPEED ScANNING
The field of pediatrics is a clear example of how the 
scanning speed of the new system can help patients, for 
example in the case of a thoracic scan on a newborn 
with suspected vascular malformations or the subse-
quent post-operative follow-up examinations. In such 
critical cases, breath-hold is often not possible because 
the young patients cannot understand the breathing 

“...New tin filter and scans at 
particularly low voltages reduce 
the X-ray dose and amount of 

contrast media required...” 

The new Somatom Drive from Siemens Healthineers enables more users and 
patients to benefit from Dual source technology and provides precise diagnos-
tics in all areas of radiology — from pediatrics to cardiology, oncology through 
to emergency medicine. 
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instructions, or they may be on a 
respirator. Furthermore, frightened 
or agitated children often can’t 
keep  still during an examination. 
The speed of the Dual Source scan-
ner enables scanning of pediatrics 
without sedation whilst still avoiding 
motion artifacts. Of course, the dose 
must be kept as low as possible when 
children are exposed to X-rays; the 
combination of the Stellar Infinity 
detector, integrated iterative recon-
struction and the use of very low kVs 
support the most precise low doses 
for pediatric cases.  

For elderly patients admitted to 
hospital with undiagnosed chest 
pain or smokers with breathing 
difficulties, too, it is a considerable 
relief to be able to breathe freely 
during the CT scan. Thanks to the 
rapid scanning speed of Somatom 
Drive, movement of the heart and 
lungs do not compromise the diag-
nostic image quality. Beta-blockers 
to slow down the heartbeat are no 
longer required, since a cardiac 
scan can be performed in one 
heartbeat.  

WorkFloW
These benefits to the patients also 
lead to smoother workflows in radi-
ology: if the clinical images from the 
first CT scan are of diagnostic qual-
ity, there is no need to perform mul-
tiple scans. For most patients with 
reduced kidney function, the lower 
contrast media dose eliminates the 
need for the corresponding prepara-
tion and follow-up. Without seda-
tion, there is also no longer a need 
for anesthetic support and intensive 
The system’s new touch panel user 
interfaces allow for intuitive system 
control and can therefore be oper-
ated by users with less experience; 
less training is required for medical 
staff, and potential repeat examina-
tions caused by incorrect operation 
are minimized. 
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reducing radiation dose in cT :
 in both non contrast-enhanced and contrast-enhanced scans
Although nowadays many CT scans rely on 
the use of iodinated contrast agents, there 
are still a significant number of scans which 
are carried out without contrast agents. Just 
one example of CT examinations being car-
ried out without contrast agents is screen-
ing for lung cancer, which is currently the 
focus of increasing attention ever since 
recent studies showed that low dose CT 
screening can reduce mortality levels in 
high-risk subjects.
 
Non-contrast cT exams - the use of tin filters 
The output of a standard X-ray tube used 
in CT and operating at a tube voltage of 
120 kV is a broad polychromatic spectrum 
ranging from 30 keV to 120 keV. How-
ever low energy photons such as those in 
the range of 30 keV - 50 keV have a very 
low penetration of human tissues and are 
mostly absorbed in the patient’s outer tis-
sues, such as the skin or subcutaneous fat 
layers. These photons therefore do not 
contribute to the creation of the required 
image, and instead represent unnecessary 
radiation dose. 
The tin-filter, known as the Selective Pho-
ton Shield II in the Somatom Drive, is a 
thin, homogeneous plate of high purity tin 
(Sn). It is situated at the level of the col-
limator and when swung  into the X-ray 
beam, effectively filters out the low-energy 
photons in the range of 30 - 50 keV, i.e. 
those which do not significantly contribute 
to the required image. 
Thus, with a tube voltage of 100 kV, the 
use of the tin filter provides a high-quality 
image with high signal/noise ratio at a sig-
nificantly decreased level of overall radia-
tion. For example, for a scan of the thorax 
in a patient of average size, tin filtering can 
reduce the received dose by as much as 50% 
while maintaining image quality. 
In addition, the spectral filtering provided 
by the tin filter also produces a more nar-
row, i.e. more monochromatic spectrum 
and so reduces beam-hardening artefacts, 
which are caused by the differential attenu-
ation by photons of different energies.
However, the advantages of tin filtering can 
only be achieved with sufficiently powerful 
X-ray tubes, since otherwise, if too many 
quanta are removed by the filtering pro-
cess, the overall total flux may be reduced 
to an unacceptable extent. The Straton 
MX Sigma X-Ray tubes in the Somatom 

DRIVE system are sufficiently powerful to 
avoid this problem. The Straton tubes differ 

significantly from standard tubes in that, 
unlike conventional tubes, the anode in the 
Straton tube is cooled directly, creating an 
overall powerful tube which is nevertheless 
much smaller than the conventional design. 

cT exams  with use of contrast agents. 
The situation is radically different when 
contrast agents are used since absorption by 
iodine increases significantly as the k-edge 
of iodine (33 keV) is approached. Thus, 
in the range of 33 keV to 50 keV, there 
is significant attenuation by iodine — this 
far outweighs the additional dose in this 
region of the spectrum. So in fact it is highly 
beneficial to actually increase the quanta in 
this range, which can be done by reduc-
ing the tube kV to 100 keV or even lower. 
In such circumstances, a powerful tube is 
again required, especially if patients with 
high Body Mass Index are being examined. 
With the system, lowering of the tube kV 
can result in a significant reduction of the 
overall dose. For example when a tube kV 
of 80kV is used for CT angiography exami-
nations, radiation dose can be reduced by 
50% with no detrimental effect on image 
quality. 

Schematic diagram of the effect of tin filtering on the X-ray spectrum. 
The yellow curve represents the unfiltered X-ray beam, showing the 
relative amount of photons at low energy, which are absorbed by 
the outer tissues of the patient and do not contribute significantly 
to the desired image in cases where iodine contrast medium is not 
used.  The blue curve shows the spectrum after tin filtration, with the 
irrelevant low energy photons effectively removed .  
In cases where contrast medium is administered, tin filtration is not 
used since iodine significantly attenuates photons in the energy 
range from 33 keV to 55 keV, so making it useful to retain photons 
in this range. In such cases, dropping the tube voltage from 120 kV 
to 100 kV or even lower enables up to 50% reduction of radiation 
dose with no detrimental effect on image quality. 
Image courtesy of Dr T Flohr, Siemens


