
Achieving 
success
   in a group of patients  
where imaging failed before

“The Force is exceeding my expectations and hopes. The imaging is not 
only showing exquisite detail, but it is achieving success in a group of 
patients where imaging failed before. When we have an uncooperative 
patient, perhaps elderly, confused, agitated and moving all over the place, 
we normally get poor image quality, and just deal with it. But, with the 
Force, the study looks just the same as on someone sitting perfectly still. 
Because it is so fast, many of the problems with patient motion are gone.”

- John Mathieson, MD, Radiologist
Vancouver Island Health Authority,  
Victoria, British Columbia, Canada
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Turbo Flash
  Whole Body Aortic Scan 
        on SOMATOM Force

History
A 70-year-old female patient, with a body 

mass index (BMI) greater than 30, presented 
to the emergency department with tremors, 
shortness of breath and pleuritic chest pain. 

Diagnosis 
After the CT scan, a few mediastinal 

lymph nodes were noted and no presence 
of hilar nodes or pulmonary nodules. An 
embolus was detected on the right lower 
lobe pulmonary arterial branches. The 
pulmonary arteries appeared to be enlarged, 
suggesting pulmonary arterial hypertension.

Diffuse fatty infiltration of the liver was 
noted, but no lesions were detected. The 
spleen, adrenals, pancreas and kidneys were 
normal. The uterus of the patient was also 
noted to have been removed and the bladder 
had also been noted to have collapsed. 

CT Procedure or Protocol
A whole body aortic scan of the patient (with 

significant involuntary tremor) was performed 
on the SOMATOM Force scanner. The Force was 
scanned in the exclusive Turbo Flash mode in a 
cranio-caudal direction. The Turbo Flash mode 
enabled the scanner to go a pitch of 3.0, at a speed 
of 740 mm/sec. The fast acquisition speed allowed 
the scanner to acquire the patient anatomy from 
above the shoulders to the pubic symphysis in only 
0.9 seconds. The ultra fast temporal resolution of 
66 ms enabled the scanner to completely freeze 
the involuntary shaking motion of the patient. 
Normally, the patient’s involuntary motion would 
create movement artifacts during the scan, but 
this was eliminated with the fast rotation time of 
0.25 seconds. In addition, the high mA output of 
the Vectron tube, exclusive to the Force, allowed 
for the enormous amount of mA reserve required 
to scan a patient with a BMI of greater than 30 at 
the fast acquisition speed with diagnostic quality 
noise levels in the image. 

Scan Parameters (CTA)
Tube Voltage:  120 kV
Reference Tube Current: 160 mAs
CTDIvol: 8 mGy
DLP: 467 mGy.cm
Rotation Time: 0.25s
Pitch: 3
Slice Collimation: 192 x 0.6mm

Courtesy of  
John Mathieson, 

MD, Radiologist, 
Vancouver Island Health 

Authority, Saanich Peninsula 
Hospital, Saanichton, British 
Columbia, Canada

Pictured above: Wendy 
Van Osterhout & 

Heather Huitika

Contact: charles.uh.ext@siemens.com
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Figure 1: A virtual rendered technique 
image of subject demonstrating the BMI 
(greater than 30). 

Figure 3: A coronal multiplanar recon-
struction (MPR) of subject demonstrating 
the quality of the image in regards to noise 
level and motion freezing of the chest and 
abdominal organs, even with involuntary 
patient tremor during the acquisition.

Figure 5: An axial MPR of the chest 
demonstrating the visualization of the 
aortic root due to the motion freezing 
characteristics of the Force scanner. 
Note the lack of pulsation artifact of the 
myocardium of the left ventricle.

Figure 7: A virtual 3D image of the whole 
aorta. Notice the lack of motion artifacts 
during the scan even though the subject 
had involuntary shaking throughout the 
whole acquisition.

Figure 2: A coronal maximum intensity 
projection (MIP) rendering of subject 

demonstrating the reference quality of 
the organs.

Figure 4: An axial MPR of the chest 
demonstrating the visualization of the 
LAD, LM and the CX of the heart even 

though the scan was not ECG gated.  This 
image demonstrates the ability of the Force 

scanner to freeze the pulsation artifacts 
of the heart and give the reader coronary 

artery visualization with even non coronary 
dedicated imaging.

Figure 6: An axial MPR of the chest demon-
strating the embolus in the right lower lobe. 
Notice the lack of motion artifact in the ar-

teries even though the patient had continued 
tremoring during the scan.

Figure 8: A virtual rendered image of 
the lung vessels with the absence of any 

motion artifact.
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History
Patient with lower joint pain in feet. CT scan of both feet performed to 

assess the discomfort.

Diagnosis
After the CT scan, periarticular erosions were identified in multiple 

joints, particularly around the metatarsalphalangeal (MTP) joint, which is 
associated with a significant amount of soft tissue calcification. The soft 
tissue calcification was shown to be uric acid crystals according to the 
Dual Energy data. Because of these findings, changes seen to the joints 
were concluded to be from gout, not osteomyelitis.

CT Procedure or Protocol
A Dual Energy CT scan was performed on a Siemens Healthineers 

SOMATOM Definition Flash. A lower extremity scan was performed of both 
feet and ankles to assess the presence of uric acid in one contiguous scan 
in a caudal-cranial scan direction. The Dual Energy data was acquired 
simultaneously using two tubes which were at different energy levels. The 
presence of a selective photon shield under the collimator of the second 
tube, consisting of 0.4 mm of tin, allowed for a greater separation of the 
two energy levels hitting the patient. This spectral separation is desired for 
a more accurate identification of the material being scanned. 

The Siemens Healthineers thin client server, syngo.via, was used to 
assess the presence of gout.

Assessment of the Lower  
     Extremity Using Dual Energy  
  on Definition Flash Scanner

Courtesy of  
Kenneth Wong, 

MD, Lead Radiologist, 
CT Department, Royal 
Columbian Hospital,  

New Westminster, 
British Columbia, 

Canada

Gout vs Osteomyelitis

Contact: charles.uh.ext@siemens.com



Scan Parameters
Scanner:  SOMATOM Definition Flash
Scan Mode:  Simultaneous Dual Energy 
Scan Area:  Left and Right Ankle, Left  
 and Right Feet
Scan Length: 256mm
Scan Direction:  Caudal-Cranial
Tube Voltage (A):  80kVp
Tube Current (A):  251 mAs
Tube Voltage (B):                     140 kVp (with tin filtration)
Tube Current (B):                    131 mAs
CTDIvol: 11
DLP: 230 mGy.cm
Rotation Time: 0.5s
Pitch: 1
Slice Collimation: 32 x 1.2 mm
Slice Width: 2mm
Reconstruction Increment: 1mm
Reconstruction Kernel: D30
Post Processing: syngo.via Workstation  
 Gout program
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Figure 1: Simulated single energy 
120 kV axial image of both feet 
showing possible calcifications in 
metatarsophalangeal (MTP) joints 
due to gout or osteomyelitis.

1

Figures 3 and 4: Dual Energy colour coded 
axial scan showing periarticular gout (green 

colour) on both feet at first MTP joint.

3 4

Figures 5, 6 and 7: Dual Energy virtual 
rendered 3D image showing periarticular 

gout (green colour) on both feet at first 
MTP joint.

5 6 7

Figure 2: Simulated single energy 
120 kV sagittal image of left foot 
showing possible calcifications 
in MTP joints due to gout or 
osteomyelitis.
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Over the past 10 years, several forensic centres and institutes 
throughout the world have used computed tomography to investigate 
causes of death. The most frequently used examination procedure is 
computed tomography without whole-body injection of a contrast 
medium. The following case illustrates this procedure.

History
A 62-year-old patient was found unresponsive at home. The patient’s 

history included the recent use of poorly tolerated anti-inflammatory 
drugs, followed by morphine for significant lumbar pain requiring 
chiropractic treatment with manipulation. 

Post-mortem  
  Imaging
    Computed Tomography for Coroners   
            using the Definition AS Scanner

Courtesy of  
Luc Lacoursiere, 

Radiologist, Hotel-
Dieu de Lévis, Lévis, 

Québec, Canada

Scan parameters (total body post-mortem CT)
Scanner:  SOMATOM Definition AS
Scan Area:  Total body
Scan Length:  1800 mm
Scan Direction:  Caudal-Cranial
Tube Voltage:  140 KVP
Tube Current1:  238 eff. mAs
Rotation Time:  0.5 sec
Pitch:  0.35
Slice Collimation:  128 X 0.6 mm
Slice Width2:  0.6 mm
Reconstruction increment2:  0.4 mm
Reconstruction Kernel:  B60, L31
Post Processing:  syngo.via workstation

1 Varies with scan length
2 Multiple additional slice width and increment used. 
These parameters are used for syngo.via reconstructions.

Contact: scott.a.macdonald@siemens.com



Figure 1: Arrows indicate right L5-S1 disk herniation.

Figure 2: Arrows indicate a left psoas muscle with 
increased volume, probably due to a hematoma.

Figure 3: Bilateral pulmonary opacity suggests 
pulmonary oedema.

Figure 4: Arrows indicate the presence of a 
pneumoperitoneum.

Figure 5: Arrows indicate filling of the trachea and 
primary bronchi with liquid material.

Best praCTices Page 7

Procedure 
The coroner in charge of the investigation 

prescribed post-mortem computed 
tomography, also known as a virtual autopsy. 
The examination involved scanning the 
entire body, from head to toe, directly in 
the body bag. Among other measures, the 
protocol included high-resolution axial, 
coronal and sagittal bone window and soft 
tissue reconstructions. It also included 
thorax, abdomen and pelvic soft tissue 
reconstructions with a standard 5 mm 
thickness and 3 mm spacing in axial view, 
as well as targeted soft tissue lumbar spine 
reconstructions while taking the patient’s 
history of acute lower back pain into 
consideration. The whole-body set of high-
resolution soft tissue axial images (0.6 mm 
thickness x 0.4 mm spacing) was transferred 
to syngo.via to conduct multiplanar 
reconstructions with volumetric rendering.

Diagnosis 
The resulting images provided a 

chronological reconstruction of events along 
with an understanding and demonstration 
of the probable cause of death. Figure 1 
shows the presence of L5-S1 disk herniation, 
which may have caused the symptoms. 
Figure 2 shows an increase in left psoas 
muscle volume, which is probably linked to 
the hematoma that may have resulted from 
chiropractic manipulations. Figure 3 shows 
the start of pulmonary oedema, which is 
frequently observed in cases of intoxication 
from large quantities of narcotics used to 
relieve lower back pain. Figure 4 shows a 
discrete pneumoperitoneum. Peri-gastric 
fluid was also observed. A hypothesis was 
put forth involving a perforated gastric ulcer 
associated with the use of anti-inflammatory 
drugs (NSAIDs). Finally, Figure 5 shows an all 
but complete tracheo-bronchial filling, most 
likely indicative of bronchial aspiration. As 
a result, this was likely the cause of death, 

which may have been precipitated by vomiting 
linked to gastric damage. The use of narcotics 
may have also contributed to the patient’s 
altered states of consciousness, increasing the 
risk of bronchial aspiration.

In such cases, post-mortem computed 
tomography provides a correlation with the 
patient’s clinical history and identifies the 
most likely cause of death.

Generally, post-mortem computed 
tomography without injection is an excellent 
way to identify a traumatic or hemorrhagic 
cause of death. However, it is less accurate 
when confirming natural causes of death, 
such as cardiac deaths. Establishing a 
correlation with the patient’s clinical history 
remains critical when deciding whether 
or not to conduct a complete or targeted 
conventional autopsy after performing this 
kind of computed tomography. It is also very 
important that complementary toxicology 
studies be performed alongside computed 
tomography.
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History
We present the case of a 86-year-old 

female patient with a history of bladder 
carcinoma, who presented with Positron 
Emission Tomography (PET) positive 
left lung lesion maximum diameter of 
1.8 cm located laterally in the left upper 
lobe associated with a Standard Uptake 
Value (SUV) of 5.5. Patient did not want 
to undergo biopsy or surgery and hence 
there was no tissue diagnosis available 
for the primary lesion.  Patient’s bone 
scan and MRI of the head was negative 
indicating no obvious source of metastatic 
disease. She was enrolled to participate 
in the Ontario-based LUSTRE clinical trial 
which compares delivery of 60Gy in a 
hypofractionated treatment (15 fractions) 
vs stereotactic radiotherapy (4 fractions). 
Her pulmonary function tests showed a 
Forced Expiratory Volume (FEV1) of 1.76 L 
(93% of predicted).

Patient Setup and CT Simulation
Patient was set up in a supine position 

with arms extended above her head and 
supported in a custom immobilization 
device and a cushion under her knees for 
added comfort. The 4DCT solution from 
Siemens Healthineers SOMATOM Definition 
AS that includes a motion-tracking system 
to monitor respiratory motion was used for 
4DCT acquisition. 4DCT acquisition was 
done with a helical scan using an ultra low 
pitch factor. Depending on the patient’s 
breathing rate, the pitch is set low enough 
(0.09 or 0.1) with gantry speed set to 0.5 
or 1 sec such that enough projection data 
for each slice of the volume are acquired 
at least for the duration of one respiratory 
cycle. Two scans were completed with 
the patient in the treatment position. The 
first scan which is a routine free-breathing 
helical CT (3 mm slice thickness) and  is 
used as the primary treatment planning 

   for Lung Ca Using 4-Dimension  
on the Definition AS Scanner

Radiation Therapy

Contact: scott.a.macdonald@siemens.com

Courtesy of  
Ranjini 

Tolakanahalli, PhD, 
DABR, Medical Physicist, 
Walker Family Cancer 

Centre, St. Catharines, 
Ontario, Canada
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scan, followed by the 4DCT acquisition of a 
coned-down volume. The reconstructor was 
then used to retrospectively generate 10 data 
sets representing 10 breathing phases directly 
from the binned 4DCT sinogram. These were 
combined to generate an Average- Intensity 
Projection (AIP) image set that captures the 
entire extent of tumor motion. A superior-
inferior tumor motion of 0.7 cm was noted for 
this patient. Completed CT scans were sent to 
the treatment planning system. 

Target Delineation and Treatment Planning
The free breathing CT is then fused with AIP, 

maximum inspiration and end-expiration CT 
datasets extracted from 4DCT. Gross Tumor 
Volume (GTV) contoured on the fused CT 
scans were then used to generate a motion 
envelope, the Internal Target Volume (ITV) 
that encompasses the entire extent of tumor 
motion. The radiation oncologist also ensured 
that the ITV encompasses the FDG positive 
lymph node on the fused PET scan. As per 
LUSTRE protocol, a planning target volume 

(PTV) was generated by expanding the ITV by 
0.5 cm uniformly to account for variation in 
daily setup of patient during the course of 15 
fractions. Contoured organs at risk (OR) were 
right and left lungs, bilateral lung, bilateral 
lung minus ITV, heart, spinal cord, trachea, 
proximal bronchial tree and esophagus. An 
Intensity Modulated Radiation Therapy (IMRT) 
treatment plan to achieve a PTV coverage for a 
prescription dose of 60 Gy to be delivered in 15 
fractions was generated while keeping the dose 
to the OR as low as achievable. 

Image Guided Radiation Therapy 
Before each treatment fraction, the patient 

is positioned to replicate the patient setup 
at the time of CT simulation.  A cone-beam 
CT (CBCT) performed on a linear accelerator 
was used to acquire a 3D volumetric CT in 
the treatment position. A slow CBCT (60 
sec gantry rotation time) shows a blurred 
‘envelope’ of the moving tumor. The scan 
quality was sufficient to localize the tumor 
and register the image set to the reference 

planning CT. The shifts required are applied 
to patient positioning system to accurately 
target the tumor volume. 

Outcome
The patient successfully completed the 

treatment regimen without any acute side 
effects. Daily CBCT were analyzed and patient 
positioning was accurate to within 3 mm with 
the exception of first fraction where the bony 
anatomy was 8 mm off from the reference CT 
image in order to accurately match the tumor 
volume.  This was due to unusual variation in 
the patient’s breathing pattern on Day 1.

Importance of the 4DCT
 4DCT is used to evaluate motion of lung 

tumor mainly due to respiration accurately. 
Based on individual breathing pattern and 
extent of target motion, 4D-CT-based target 
definition is necessary to accurately design 
the volume of PTV. This in-turn helps avoid 
any target-miss, while minimizing dose to 
organs at risk.

Figure 1: PTV contour (blue) covering the tumor 
volume on free breathing CT on left and PET 
positive node on right is shown.

Figure 2: 57 Gy (95% of Prescription) isodose line 
covering the tumor volume on free breathing CT is 
shown on axial and coronal slice respectively.
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For more information

To learn more about Siemens Healthineers 
Computed Tomography, please visit 
siemens.ca/healthineers or email us at 
customeradvocate.ca@siemens.com.

Local Contact Information in Canada
Siemens Healthcare Limited
1577 North Service Road East
Oakville, ON L6H 0H6 Canada 
Phone: +1 905-465-8000
customeradvocate.ca@siemens.com

Siemens Healthcare Headquarters
Siemens Healthcare GmbH
Henkestr. 127
91052 Erlangen
Germany
Phone: +49 9131 84 0
siemens.com/healthineers

The products/features (here mentioned) are not commercially available in all 
countries. Due to regulatory reasons their future availability cannot be guaranteed. 
Please contact your local Siemens organization for further details. 

The statements by Siemens customers described herein are based on results that 
were achieved in the customer’s unique setting. Since there is no “typical“hospital 
and many variables exist (e.g., hospital size, case mix, level of IT adoption) there can 
be no guarantee that other customers will achieve the same results. 

Note: Any technical data contained in this document may vary within defined 
tolerances. Original images always lose a certain amount of detail when reproduced.

Printed in Canada 10.2016. © Siemens Healthcare Limited 2016.
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