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Innovations to leverage MRI in body oncology

While MRI is more and more often recom mended by studies and 
guidelines as the imaging modality of choice in the abdomen, its 
applicability for each and every patient in daily clinical routine 
remains a challenge: Pediatric2, geriatric, and multi-morbid cancer 
patients may have problems to hold their breath resulting in limited 
assessibility or even non-diagnostic images. Furthermore, diseases  
on the rise, like Non-Alcoholic Fatty Liver Disease (NAFDL), require 
efficient and progressive diagnostic means for non-invasive  
detection and follow-up.

By introducing innovation across the MRI service line – developing 
new pulse sequences, coils, workflow and automation tools,  
and image reconstruction algorithms that specifically optimize  
workflow and reliability in body oncology – Siemens aims to  
support you in expanding and diversifying your clinical  
capabilities in body oncology.

Our commitment to translating research innovations into daily  
clinical practice is best illustrated on the example of dynamic liver 
imaging over the last decade. The subsequent introduction of 
CAIPIRINHA, TWIST-VIBE and StarVIBE has improved image quality 
and robustness of abdominal imaging dramatically, enabling  
very short breath-holds and post-contrast exams under free  
breathing. And finally, the “holy grail”, free-breathing dynamic  
contrast-enhanced imaging is possible with our most recent  
innovation Compressed Sensing GRASP-VIBE.

The best illustrating example is the introduction of Compressed 
Sensing GRASP-VIBE, featuring the innovative sequences  
TWIST-VIBE and StarVIBE. This exclusive technology was  
awarded by Frost and Sullivan with the product leadership  
award in 2014.3

1  American College of Radiology Appropriateness Criteria 2014
2  The safety of imaging infants under two years of age has not been established. The responsible physician must evaluate the 

benefits of the MR examination compared to those of other imaging procedures.
3  2014 Frost & Sullivan Product Leadership Award

“MRI without and with contrast is the technique of choice for the 
characterization of indeterminate focal liver lesions.  
This includes lesions of all sizes, even those < 1 cm.”1
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CAIPIRINHA
Cutting breathholds in abdominal MRI by half.  
Leading-edge technology that comes standard.

Technical Description
CAIPIRINHA (Controlled Aliasing in Parallel Imaging Results in 
Higher Acceleration) is a unique k-space acquisition scheme for 
parallel imaging techniques (PAT) that improves the g-factor 
significantly and therefore improves the SNR by up to 18%.1  

Clinical Benefit:

A conventional rectangular undersampling pattern  
(PAT 4; middle image above) typically leads to artifacts due to a 
high mean geometry factor (g-factor). CAIPIRINHA distributes the 
acquired k-space data more heterogeneous, so that the g-factor is 
lower, artifacts are reduced, and SNR is improved (right image above).

Siemens-unique CAIPIRINHA can be used to significantly shorten 
breathholds. With typical acquisition times of 10-12 seconds in 
dynamic liver MRI, CAIPIRINHA helps achieve increased edge  
sharpness, structure delineation and less blurring. This is particularly 
useful in pediatric and geriatric patients but also helps to make 
dynamic contrast exams more robust in general.

By keeping the acquisition time approximately the same, CAIPIRINHA 
can be applied to achieve substantially higher spatial resolution 
(here: 25% higher in-plane and doubled through-plane resolution)  
in a standard breathhold.

GRAPPA 2, TA 22 s CAIPI 4, TA 10 s GRAPPA 3, TA 19.2 s (matrix 256, SL 3 mm) CAIPI 6, TA 18.1 s (matrix 320, SL 1.5 mm)

As a result, “CAIPRINHA-VIBE with an acceleration factor of 2 × 2 is 
feasible in a clinical setting and is characterized by fast and robust 
imaging with an image quality comparable with a 2-fold acceleration 
with GRAPPA.”2

The higher SNR can be translated into higher imaging speed. 
CAIPIRINHA comes standard and is typically used with 3D imaging 
techniques like T1-weighted 3D GRE (VIBE).

“Pediatric patients, in particular, benefit greatly from fast image 
acquisition with fewer breathhold cycles.”3, 4

“High-resolution imaging of the upper abdomen is clinically feasible 
using two-dimensional controlled aliasing acceleration technique. 

High-resolution imaging yields significantly sharper images and 
increased hepatic lesions conspicuity. 

High-resolution imaging yields significantly less respiratory motion 
and residual aliasing artifacts.”5

1  Breuer FA et al, Magn Reson Med 2006; 55 (3): 549-56.
2  Riffel P et al, Invest Radiol 2013; 48 (7): 554-61.
3  Li M et al, Gastroenterol Res Pract 2015 Apr 7. PMID: 25945088 [Epub ahed of print]
4  The safety of imaging infants under two years of age has not been established. The responsible physician must evaluate the benefits of the MR examination 

compared to those of other imaging procedures.
5  AlObaidy M et al, Eur Radiol 2015 Apr 28. PMID: 25916391 [Epub ahed of print]
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Dixon-VIBE
One breathhold. Four contrasts. Significantly improved fat suppression.2

Technical Description
Dixon-VIBE combines the versatile 3D T1-weighted GRE sequence 
VIBE (Volume Interpolated Breathhold Examination), first introduced 
on Siemens MR systems1, and the Dixon fat-water separation 
approach. Based on the acquisition of an in- and opposed-phase 3D 
T1-weighted GRE dataset in one breathhold, both water images and 
fat images are automatically calculated.  

Clinical Benefit:
DIXON-VIBE can provide useful differential 
diagnostic information within one breath-
hold scan: In the example shown here, a 
small hepatic lesion in a young woman 
appeared hyperintense compared to normal 
liver tissue in the fat image and hypointense 
compared to normal liver tissue in the 
respective water image, indicating the  
presence of an adenoma. In this particular 
case, no contrast-application was necessary 
to make the diagnosis.

“Dixon-VIBE received nearly perfect scores 
for strength and homogeneity of fat suppres-
sion that were significantly better than 
scores for FS-VIBE.”2

Substantially improved pancreas-fat  
contrast, shorter exam times, improved 
reformatting capabilities.

Especially for cases that need repeat exams 
for monitoring over the life span of a patient 
with e.g. hemangiomas, Focal Nodular 
Hyperplasia (FNH) or benign adenomas, 
Dixon-VIBE is the sequence of choice for 
robust and reproducible results.

2D FLASH SPAIR – coronal thin MIP 
Acquisition time: 3 x 21 s

3D VIBE Dixon water – coronal thin MIP 
Acquisition time: 10 s

Typically combined with the unique CAIPIRINHA reconstruction 
technique, the acquisition of a whole 3D dataset with, for example, 
72 slices and the acquisition of a whole 3D dataset with high 
resolution, full abdominal coverage, for example, 72 slices of 3 mm 
thickness and 1.2 mm inplane resolution takes as few as 12 seconds.

1 Rofsky NM et al, Radiology 1999; 212 (3): 876-84
2 Rosenkrantz Ab et al, J Comput Assist Tomogr 2011; 35 (1): 96-101
3 Haneder S et al, Clin Imaging 2014; 38: 142-147

One Breathhold 3D Dixon-VIBE

In Phase Opposed Phase Water Fat
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RESOLVE
High-resolution, distortion-free diffusion-weighted imaging.  
Significantly better results.1-5

Technical Description
RESOLVE is a unique pulse sequence for diffusion-weighted imaging; 
optimized towards high-resolution imaging with reduced distortions 
and less susceptibility artifacts. RESOLVE (Readout Segmentation Of 
Long Variable Echo-trains) uses the same diffusion preparation as 
single-shot EPI, however, the k-space trajectory is divided into 

Clinical Benefit:

Resulting advantages

• Significantly reduced susceptibility and blurring artifacts1

• High-quality, high-resolution DWI 

• Insensitivity to motion-induced phase errors

• Reduced SAR in comparison to TSE-based methods

• iPAT compatible for faster scans and further reduced distortions

Diffusion-weighted imaging has become a mature tool to aid  
physicians in identifying malignant lesions in the abdomen and pelvis 
in terms of restricted diffusion due to increased cellularity.  
The technique, however, is prone to severe artifacts and distortions 
near tissue boundaries as well as accumulations of fat and air. 
RESOLVE tackles these challenges: RESOLVE has been consistently 
shown to improve the overall image quality, lesion conspicuity and 
even the diagnostic accuracy of DWI for various oncological questions:

In breast imaging, RESOLVE has been seen to improve diagnostic 
accuracy in breast MRI from 90% to 96%2 by delivering 3 times 
smaller geometric distortions, significantly better contrast, image 
quality and lesion conspicuity.3, 4

multiple segments in the readout direction, which allows a very 
short TE and a significant encoding time reduction. Furthermore, 
RESOLVE features a 2D-navigator correction to avoid artifacts due  
to motion-induced phase errors.

In the prostate, “geometric distortion, imaging blurring, ghosting  
artifacts, lesion conspicuity, and overall image quality were rated 
significantly better by both readers for RS-EPI [RESOLVE] technique”5, 
and “this technique [RESOLVE] provides the most robust and reliable 
data sets”6

In DWI of the kidneys: “despite a longer scan time, RESOLVE 
enhanced significantly the quality of renal diffusion-weighted 
images by reducing the image distortion and blurring.[…] from  
our present result, RESOLVE can already be considered as the first 
choice of diffusion MR sequences in cases of severe susceptibility 
artifacts in the abdominal cavity.7

1  Porter D et al, Magn Reson Med 2009; 62 (2): 468-75
2  Riffel P et al, Invest Radiol 2013; 48 (7): 554-61.
3  Li M et al, Gastroenterol Res Pract 2015 Apr 7. PMID: 25945088  

[Epub ahed of print]

REVEAL, b-value 800  
and ADC map

RESOLVE, b-value 800  
and ADC map

REVEAL, b-value 1000  
and ADC map

RESOLVE, b-value 1000  
and ADC map

4  The safety of imaging infants under two years of age has not been 
established. The responsible physician must evaluate the benefits of the  
MR examination compared to those of other imaging procedures.

5  AlObaidy M et al, Eur Radiol 2015 Apr 28. PMID: 25916391  
[Epub ahed of print]
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ZOOMit
Zoom into the details.

Technical Description
ZOOMit is the first clinical application for parallel transmit  
technology at 3T. Powered by Siemens’ parallel transmit  
architecture, TimTX TrueShape, ZOOMit uses dynamic  

Clinical Benefit:
A recent study claims that: “The pancreas was better delineated in 
every case with zoomed EPI versus con ventional EPI. With zoomed 
EPI, there was statistically less image blur and respiratory motion 
artifact and significantly higher diagnostic confidence.”1

According to the results of a study, “pTX-EPI [ZOOMit] was superior  
to conventional EPI with respect to overall image quality and  
identifiability of the pancreatic ducts.”2

In the prostate, ZOOMit “showed highly significant improvements in 
comparison with standard DWI in terms of all assessed features: 
reduced distortion of prostate, the absence of ghosting artifact, the 
absence of wrap artifact, clarity of capsule, clarity of peripheral/ 
transition zone, clarity of periurethral region, and overall image 
quality.”3

ZOOMit “improves different aspects of image quality in prostate MRI 
and distortion artifacts are reduced by the use of pTX-EPI in prostate 
MRI.“4

Conventional DWI b-value 800

Conventional DWI b-value 800

ZOOMit DWI b-value 800

ZOOMit DWI b-value 800

1 Riffel P et al, PLOS One 2014; 9 (3): e89468
2 Thierfelder KM et al, Eur J Radiol 2014; 83: 1709-1714
3 Rosenkrantz AB et al, Abdom Imaging 2014; 40 (1): 120-6 
4 Thierfelder KM et al, Eur Radiol 2014; 24 (12): 3233-41

Resulting advantages

• Dramatically reduced scan time.

• Targeted imaging of a selective volume of interest, with less  
susceptibility artifacts and distortions

• Additional 20% SNR gain with TimTX Acceleration  
(prerequisite: syngo MR E11)

excitation pulses to achieve selective field-of-view (zoomed)  
imaging, without aliasing artifacts.  
Only a “stripe” is excited, instead of a full FoV.

Shading and distortions 
reduced, no infolding

Excitation of zoomed FOV
Fully parallel 

transmit

TimTX 
TrueShape

Totally 
free
waveforms
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TWIST-VIBE
Always the right contrast timing.

Technical Description
TWIST-VIBE combines key innovations for impressive results:  
Fast 3D imaging with VIBE, robust fat suppression with Dixon  
fat/water separation, higher SNR and speed with CAIPIRINHA,  
plus the TWIST view-sharing approach for ultra-high temporal 
resolution.

Clinical Benefit:
In contrast-enhanced abdominal imaging it is essential to catch the 
right point of arterial enhancement of the examined organ, be it liver, 
pancreas or kidneys. If this point in time is missed, crucial arterial 
information, e.g. in the liver, remains unseen. With TWIST-VIBE,  
arterial timing in abdominal MRI is significantly eased:  

TWIST is based on special k-space sampling, where the k-space is 
divided into two regions. The central region (A) provides information 
regarding image contrast, while the peripheral region (B) 
predominantly contributes to high spatial resolution. Acceleration of 
the sequence acquisition is achieved by high-frequency sampling of 
(A) and sub-sampling of (B) during the passage of the contrast 
medium bolus through the covered 3D volume. A typical exam with 
72 slice of 3 mm thickness and 1.4 mm inplane resolution provides 5 
dynamic subphases with a temporal resolution of 2.6 seconds per 
breathhold.1

with a typical temporal resolution of 2-3 s per 3D dataset, radiogra-
phers no longer have to catch the one right phase – multi-arterial 
imaging automatically covers the optimal point of enhancement. 
Ultimately, this helps reduce the number of repeated scans with  
additional contrast application in cases of insufficient timing with 
conventional imaging techniques.

1 Kazmierczak et al, Invest Radiol 2015; 50 (3):1 53-60
2 Michaely HJ et al, Invest Radiol 2013; 48: 590-597

T1 VIBE Dixon water T1 TWIST-VIBE, phase 7/14

Studies1 have shown that TWIST-VIBE results in an “improved arterial 
phase in 81% of all patients”.

Furthermore and clinically also important, TWIST-VIBE unveils “up to 
21% Additional Findings”2 due to the fact that lesions might enhance 
at substantially different time points depending on their vasculariza-
tion. With TWIST-VIBE, one can always choose the optimal phase.

Initially introduced for multi-arterial-phase imaging of the abdomen, 
TWIST-VIBE can be used throughout the body,  

e.g. for imaging of the pancreas. Here, for example, the high temporal 
resolution of the sequence can help better assess the size of a lesion 
by reducing blurring caused by duodenal motion.

Another example is 4D imaging of the prostate: “We use the TWIST-
VIBE sequence in every prostate patient. This sequence allows for an 
increase in the temporal resolution without compromising spatial 
resolution. This makes qualitative and quantitative evaluation more 
robust.” says Dr. Mike Notohamiprodjo, University of Tübingen, 
Germany.

High temporal resolution

+ 20% SNR

Superior Fat Suppression

Fast dynamic T1 imaging
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Always the right contrast timing 
in dynamic liver mRI.
Accurate Retrospective Contrast Timing
Temporal resolution of up to 2.5s

A dominates image contrast B dominates resolution
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STAR-VIBE
Free-breathing, motion-resistant and contrast-enhanced body imaging.

Technical Description
The Siemens-unique StarVIBE sequence efficiently counters involun-
tary motion – be that breathing, swallowing or bowel peristalsis – by 

Clinical Benefit:

Furthermore, the radial VIBE sequence is the method of choice in every region where involuntary motion (lung, pelvis, orbits, head & neck,  
bowel) might compromise image quality.

Resulting advantages

• Fast 3D imaging due to 100% scan efficiency compared to  
triggered techniques (typically ~30% efficiency)

• Substantially reduced motion artifacts

• Free-breathing measurements with very high spatial resolution 

• Entire (radial) scan is contrast-sensitive, and contrast enhance-
ment cannot be missed

• Improved overall image quality and structure sharpness1

According to a recent publication1, approximately 20% of all MRI 
scans are degraded in quality or even non-diagnostic due to motion 
artifacts. Reducing motion artifacts through improved imaging  
strategies represents an opportunity to improve the quality of MR 
imaging and helps reduce costs.1 Abdominal imaging usually requires 
breathholds, but many children, elderly or very sick patients cannot 
hold their breath for the required time or at all. But even in “normal” 
adults, the unusual situation, anxiety, and fright during contrast 

application may often cause diminished image quality. In free-
breathing exams of the abdomen, StarVIBE has been consistently 
shown in different studies2-5 to provide signi ficantly better image 
quality, lesion conspicuity and edge sharpness than conventional 
cartesian VIBE. Furthermore, a retrospective blinded-reader study in 
children revealed that 8% of all lesions were only identified with 
radial VIBE but missed in the corresponding Cartesian reference 
exams.6

combining the contrast of the VIBE sequence with an in-plane, radial 
acquisition scheme (3D “Stack of Stars”). 

in-plane 3D “Stack of Stars“

Conventional VIBE FatSat, breathhold

Conventional VIBE FatSat

StarVIBE FatSat, free breathing

StarVIBE FatSat

1 Andre J et al, J Am Coll Radiol 2015; 12: 689-695
2 Chandarana H et al, Invest Radiol 2011: 46 (10): 648-53
3 Chandarana H et al, Eur Radiol 2014: 24: 320-26 

4 Chandarana H et al, Invest Radiol 2015; 46 (10) 648-53
5 Azevedo RM AJR 2011; 197 (3): 650-7
6 Chandarana H et al, Eur Radiol 2014: 24 (2): 320-6
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Compressed Sensing GRASP-VIBE
Perform push-button, free-breathing liver dynamics

Technical Description
Compressed Sensing GRASP-VIBE (Golden Angle RAdial SParse Sam-
pling VIBE) is a unique imaging technique combining robust radial 
data sampling with iterative reconstruction of the acquired data 
both in the spatial as well as in the temporal dimension (“through-
time regularization”). The acquisition is performed in one continuous 
run, using a golden-angle stack-of-stars radial scheme that gives 
robustness towards motion and the flexibility to choose the  

Clinical Benefit:

1  The safety of imaging infants under two years of age has not been established. The responsible physician must evaluate the benefits of the MR examination 
compared to those of other imaging procedures.

2  Yoon JH et al. Evaluation of Transient Motion During Gadoxetic Acid-Enhanced Multiphasic Liver Magnetic Resonance Imaging Using Free-Breathing Golden-
Angle Radial Sparse Parallel Magnetic Resonance Imaging. Invest Radiol. 2017 Sep 11. doi: 10.1097/RLI.0000000000000409. [Epub ahead of print]

With Compressed Sensing GRASP-VIBE, the patient population  
eligible for abdominal MRI can be expanded: Patients with limited 
breath-hold capability or patients that are unable to follow breathing 
commands, e.g. patients with dementia, hearing impairment,  
children1 or multi-morbid patients, can now undergo high-resolution 
dynamic abdominal imaging under free-breathing with one  
continuous, push-button exam.

Compressed Sensing GRASP-VIBE is a versatile imaging technique 
which can be used to tackle artifacts caused by involuntary motion, 
e.g. of the bowel, due to breathing or swallowing of patients.

Benefits:

•  Perform push-button, free-breathing liver dynamics 

•  Overcome timing challenges in dynamic imaging and motion arti-
facts, e.g. caused by breathing

•  Expand the patient population eligible for abdominal MRI 

Caption: Left: Early arterial phase of GRASP-VIBE scan in a patient with HCC (Courtesy of University Hospital Homburg, Saarland, Germany) 
and patient with prostate cancer showing very early enhancement of the lesion (Courtesy of University Hospital Freiburg, Germany)

Furthermore, a multicentric, clinical study has shown that GRASP-VIBE allows to effectively tackle acute transient dyspnea, which is leading to 
severe breathing artifacts in up to 36% of patients. According to this study, GRASP-VIBE “was able to consistently provide acceptable arterial 

phase imaging in patients who exhibited transient motion”.2

temporal resolution, which can even vary over the duration of the 
scan. Reconstruction is performed using a Compressed Sensing GPU-
accelerated iterative algorithm with per-voxel through-time regular-
ization for further improved quality. The combination of features 
enables free-breathing abdominal exams with both robust diagnos-
tic image quality and the high temporal resolution required to cap-
ture the dynamic phases of contrast enhancement. 

Compressed Sensing GRASP-VIBE also significantly eases the work-
flow of a dynamic liver exam: there is no need to perfectly synchro-
nize breath-hold commands, contrast media administration and 
start of the sequences: with GRASP-VIBE; image data is continuously 
acquired under free breathing, and contrast can be administered 
without accurate timing requirements. 

With its intelligent reconstruction and processing framework,  
Compressed Sensing GRASP-VIBE instantly recognizes different 
phases of liver dynamics, will automatically label those and output 
only the clinically relevant information (e.g. pre-contrast phase, 
arterial phase, portal-venous phase, and delayed phase). This allows 
bringing the advantages of Compressed Sensing GRASP-VIBE to daily 
clinical routine.

Continous radial scan 
Free breathing
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Dot helps improve consistency in follow-up examinations. The images above show consistent quality over the course of 4 years, despite the fact 
that different MR systems were used and scans were performed by different technologists.

Consequently, Dot is standard in various multi-centric cohort studies in order to achieve consistent results of excellent quality.

Abdomen Dot Engine
Standardized exams, consistent follow-up.

Technical Description

Clinical Benefit:

With the Abdomen Dot engine, complex exams are con siderably 
simplified. Potential sources of planning errors are minimized by 
automated organ detection, followed by automated positioning of 
the scan volume (AutoAlign), as well as adaptation of the FOV 
(AutoFOV) and the number of slices (AutoCoverage).

In the background, even the scan duration is adapted to the 
individual breathhold capacity of a patient in a standardized way, 
enabling consistently high quality.

The user only has to verify the settings and release the scan. As a 
consequence, the variation in overall exam time is substantially 
reduced which ultimately allows patients to be scheduled more 
reliably.1

1 Zhongshang Fudan University Hospital, Fudan, CN, Abdomen Dot Engine Workflow Study
2 Martin Diego R et al, JMRI 2011; 33: 110-118

2011 2012 2013 2015 

According to a recent study2, the Dot feature AutoBolus Detection  
substantially improves the quality of dynamic contrast-enhanced 
exams in abdominal MRI: Optimal contrast timing was achieved in 
94% of all patients, which corresponds to an improvement in one 
third of all cases compared to a conventional measurement without 
Dot.2
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LiverLab
Non-invasive assessment of liver fat and iron concentration.

Technical Description
LiverLab is transitioning research methods to clinical tools.  
The package allows for detecting liver deposition disease  
(fat, iron, combined) with guided work steps and fully automated 
postprocessing in 3 stages:

•  Fully automated segmentation of the liver and estimation of the 
liver volume based on the processing of single-breathhold Dixon-
VIBE images.1 In case of abnormalities, further steps are recom-
mended by the software.

Clinical Benefit:

1 Bashir MR et al, AJR Am J Roentgenol 2013; 201 (3): 583-8
2 Tang et al, Radiology 2013; 267: 422-431
3 Rinella ME et al, Liver Transpl 2003; 9 (8): 851-6

A key indication for LiverLab is assessment of hepatic steatosis in 
living-donor liver transplantation. Steatosis in the transplanted organ 
is associated with an increased risk of post-transplantation complica-
tions, however, the assessment of the degree of steatosis in the donor 
has traditionally required a liver biopsy.

MRI can help physicians to assess predict the degree of hepatic  
steatosis and may obviate the need for liver biopsy for the purpose  
of quantification of steatosis in living donors.3

Furthermore, evaluating the iron and fat content of the liver is an 
important step in monitoring early stages of disorders like non- 
alcoholic fatty liver disease (NAFLD) which are on the rise due to 
changing nutritional habits. MRI-derived fat fraction shows a strong 
correlation with the grade of steatosis 2, and R2* is correlated with 
iron overload, e.g. in patients with hemochromatosis. With LiverLab, 
non-invasive monitoring of relevant patient groups under therapy 
(medication, dietary plan) can easily become clinical routine.

•  Automated calculation of fat fraction and R2* color maps which 
visually convey the distribution and amount of fat and iron in the 
liver based on a robust 6-echo Dixon-VIBE in one breathhold.

•  Quantification of local fat and iron concentration with HISTO  
(single-breathhold MR Spectroscopy) 

•  Intuitive visualization of results in a histogram, indicating liver 
deposition disease.

Patient with relatively severe fatty liver Patient with focal iron deposition

Inline Parametric Map Fat Fraction Inline Parametric Map R2*Inline Color Report Inline Color Report
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OncoCare
Assess therapy response based on quantitative functional information.1-4

Technical Description
OncoCare is a novel software tool that can assist physicians in 
assessing tumor response utilizing reproducible and  
quantitative analysis of functional, volumetric imaging parameters, 
e.g. apparent diffusion coefficient (ADC) maps or post-contrast 
enhancement in the portal venous phase.

First, a region of interest (ROI) is defined in the original MR datasets, 
which can be done efficiently with the semi-automated syngo.MR 3D 

Clinical Benefit:

Lesion Segmentation. With OncoCare, this region is automatically 
evaluated, and the distribution of, for example, ADC values is 
displayed in a histogram. This and the trending functionality allow a 
very sensitive assessment of changes in tissue properties under 
therapy. For intuitive visualization, the results can be mapped back 
to the original images, which might be used to indicate therapy-
resistant areas.

OncoCare may help to answer the question “Is the chosen treatment 
effective in this individual patient?”, which may have direct impact on 
treatment costs, quality of life and patient survival.

In patients with unresectable Hepatocellular Carcinoma (HCC), for 
example, multiple sessions with selective internal radiotherapy (SIRT) 
can be used to slow down the progress of the disease. Assessment of 
tumor response is important for subsequent treatment planning and 
patient prognosis.

The assessment of treatment response typically relies on monitoring 
the change in size of the tumor (RECIST, mRECIST). Often it can take 
several months or more before there is noticeable change in tumor 
size, especially in HCC.

OncoCare allows to visualize functional imaging parameters (here: 
ADC values) in an intuitive histogram. In the example shown, therapy 
response is reflected by a shift to higher ADC values in the ROI 
assessed.

In studies it was shown that:

• Therapy response can be assessed with high predictive value

•  Regional changes of tissue characteristics can be assessed, which 
might be used to guide localized treatments

•  The overall survival might significantly increase through  
personalized treatment monitoring1-4

1 Corona-Villalobos CP et al, Eur Radiol 2015; 25 (2): 380-90
2 Bonekamp S et al, Radiology 2013; 268 (2): 431-9
3 Bonekamp S et al, Radiology 2013; 268 (2): 420-30
4 Bonekamp S et al, Radiology 2011; 260 (3): 752-61

1st examination (above) 
Follow-up (below)
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SEEit1

Manage increasing prostate MRI referrals more efficiently.

Technical Description
According to the latest PI-RADS recommendations for Prostate MRI, 
“contemporary 1.5T scanners that employ a […]  
high number of external phased array coil elements and RF chan-
nels (e.g. 16 or more) may be capable of achieving adequate SNR in 
many patients.“1

According to the ACR guideliens, it means in effect that with Tim 4G 
state-of the-art coil technology in general the application of an 
endorectal coil for prostate MR exams might become obsolete.

Clinical Benefit:
Various studies have shown that prostate MRI may help to exclude 
clinically significant prostate cancer with a high negative predictive 
value. Other studies imply, that based on the additional MR  
information in patients with negative imaging results the conduction 
of a painful and invasive biopsy might be avoided.5  
Besides the clinical potential, however, aspects like the application of 
an endorectal coil, the relatively long exam time and the increasing 

“ I work for a large outpatient clinic in Brazil. We routinely perform prostate MRI without the use of an endorectal coil 
with each of our Tim 4G systems. Day by day.”3

   Leonardo Bittencourt, Radiologist at CDPI/DASA, Associate Professor of Radiology at Universidade Federal Fluminense

1  ACR&ESUR Standardized reporting in PIRADS v2  
http://www.acr.org/~/media/ACR/Documents/PDF/QualitySafety/Resources/PIRADS/PIRADS%20V2.pdf

2  Thian et al, Acad Radiol 2013; 21 (4): 531-7
3  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.

4  Abd-Alazeez M, Prostate Cancer Prostatic Dis 2014; 17: 40-46
5  Pokorny et al, Eur Radiol 2014; 66: 22-29

T2 TSE, TA 3:11 min T2 TSE, TA 3:11 min RESOLVE,  
b-value 800 and ADC map,  
TA 4:42 mi

TWIST-VIBE Dixon water,  
MPR and MIP,  
TA 5.2 s/phase

Based on this technology, a non-invasive prostate MR exam  
according to the PI-RADS recommendations becomes possible in  
10 to 15 minutes, depending on the field strength and scanner.  
SEEit combines ultra-high coil density on the hardware side with the 
RESOLVE sequence, which helps to achieve significantly better lesion 
conspicuity and overall image quality in MR exams of the prostate.2

demand for intuitive visualization of findings by the referring physi-
cians held back the widespread application of prostate MRI so far.

To address these challenges, Siemens offers a comprehensive  
portfolio for MR diagnostics in patients suspected of prostate cancer: 
from convenient patient setup with surface coils only, fast imaging 
protocols, to standardized reading and reporting according to 
PI-RADS with syngo.via.
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Simultaneous Multi-Slice DWI
Significantly accelerated body DWI 

Technical Description

Clinical Benefit:

Simultaneous Multi-Slice (SMS) enables the acceleration of 
diffusion-weighted imaging through the simultaneous excitation of 
multiple slices with a multiband pulse and acquisition of the 
respective signal, providing an effective means to reduce scan time 
by a factor of the number of simultaneously excited slices. The 
blipped CAIPIRINHA technology creates desired inter-slice shifts in 
the phase-encoding direction between the simultaneously excited 
slices, enabling image reconstructions with close to no loss in SNR 
compared to acquiring conventional single slices. Furthermore, SMS 
can be combined with in-plane parallel imaging (GRAPPA) to 
achieve even higher acceleration factors. 

Especially in body oncology, DWI can be used as a sensitive tool to 
identify potential areas of impeded diffusion on high-b-value images 
and to improve lesion characterization in terms of cellular properties 
with the Apparent Diffusion Coefficient (ADC). With the parallelized 
data acquisition provided by SMS DWI, the scan times required for 
DWI can be significantly reduced. The time benefit can also be rein-
vested to gain:

•  Higher spatial resolution (thinner slices)

•  Improved diffusion resolution (more / and or higher b-values) 

•  Better slice coverage of the examined region

SMS DWI of the prostate

3 mm thin slices for better correlation with T2 TSE.  
ss-EPI DWI with b=50, 500, and 1000 s/mm2, and a calculated 
b=2000 s/mm2, acquired with UltraFlex Large 18 and Spine 32. 
TA 4:23 min.  
Courtesy of North Suore Radiology, Sydney, Australia

Multiple slices exited 
simultaneously

Blipped CAIPIRINHA  
applied during echo train 
Minimization of g-factor 

related SNR loss

Slice GRAPPA  
based unaliasing

Inplane GRAPPA  
based unaliasing

GRAPPA 2, b50, b400, b800, ADC, voxel 1.4 x 1.4 x 5.0 mm

b1000 Calculated b5000

Conventional, TA 3:29 min SMS 2, TA 1:46 min
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Whole-Body Dot Engine
Consistently perform whole-body MRI exams in less than 30 min exam time

Technical Description

Clinical Benefit:

Whole-body MRI in 5 stations:  
DWI with b=800 s/mm2 in 15 minutes,  
T2 HASTE fatsat in 5 minutes. 

1 Performance of an Automated vs. Manual MR Scanner Workflow in Whole-body MRI. Daniel Stocker et al. Investigative Radiology, [Epub ahead of print]
2 Dimopoulos MA, et al., J Clin Oncol. 2015 Feb 20;33(6):657-64
3 Padhani AR, et al. Eur Urol. 2017 Jan;71(1):81-92

Whole-body MRI for therapy response assessment is established in Multiple Myeloma  
according to NICE guidelines and the International Multiple Myeloma Working group  
recommendations for staging and follow up2. It is also established in the assessment of 
advanced prostate cancer according to EAU & MET-RADS-P guidelines in 20173.  
With the introduction of the Whole-Body Dot Engine and SliceAdjust DWI, this demanding 
imaging procedure can be performed in a highly reproducible fashion in every imaging center.

Automated landmark-recognition enables simplified planning of 
whole-body exams, saving up to 10 minutes of exam time1

The Whole-Body Dot Engine allows easy, seamless planning of 
multi-parametric multi-station exams. Automated recognition of 
individual anatomy and consistent settings for spatial resolution, 

image contrast, and breath-hold capacity according to the 
METRADS-P recommendations are directly integrated into the 
Whole-Body Dot Engine. Landmark-based automated segmentation 
of the anatomical regions based on the TimCT FastView scan with 
AutoCoverage facilitates to define scan ranges across chest,  
abdomen and pelvis easily with a coverage slider.

Shoulders

Easy, push-button workflow with Whole-Body Dot Engine

Diaphragm

Caput Humeri

Liver apex

Lung apex

Os ilium

Lower ischium

T2 HASTE STIR b800 DWI, MIP
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Tim 4G coil technology
Deliver exceptional quality and speed in MRI. With Tim 4G. 

Technical Description
Coil density* is (besides coil geometry) a major decisive factor for 
image quality (SNR and spatial resolution) and imaging speed.

Clinical Benefit:

Back in 2003, the introduction of Tim (Total imaging matrix) 
integrated coil technology revolutionized MRI by making coil or even 
patient repositioning for multi-station exams obsolete. With the 
latest generation, Tim 4G, Siemens by far can provide the highest 
coil density for oncological questions.

Due to better coil g-factors compared to the previous generation of 
surface coils, as well as uncompromised PAT capabilities in all 
directions compared to the previous generation of surface coils, up 
to 40% faster exams with the same SNR and image quality are 

possible with Tim 4G. The set-up is faster and easier with improved 
Tim 4G DirectConnect and SlideConnect coils, and with the optional 
Tim Dockable Table the patient can be fully prepared outside the 
MR cabinet.

Imaging in body oncology often indicates combined thoraco-abdominal or abdomino-pelvic exams,  
e.g. for staging and monitoring of the (often metastatic) disease, or imaging of cancer of unknown primary. 
Fast set-up and PAT-accelerated examinations with Tim 4G coils have a decisive advantage when it comes 
to multi-morbid cancer patients having difficulties to lie still. Head-to-thigh or even “true” whole-body 
imaging with a scan range up to 205 cm with no coil repositioning becomes clinical routine with Tim 4G.2, 3

“Multi-region / whole-body MRI represents a comprehensive diagnostic tool that signals a clear  
improvement not only in diagnoses but also in therapy planning and follow-up in a wide range of  
applications, especially in oncological […] diseases.”1

1 Lichy M et al, MAGNETOM Flash · 2011; 3: 56-58
2 Padhani AR et al, Magn Reson Imaging Clin N Am 2011; 19: 181-209
3 Horger M et al, AJR Am J Roentgenol 2011; 196: W790-5
4  The safety of imaging infants under two years of age has not been established. The responsible physician must evaluate the benefits of the MR examination 

compared to those of other imaging procedures.

18 channels, TA 2:32 min 30 channels, TA 1:32 min (higher PAT factor)

*Coil density = no. of coil elements/channels that are used in one single scan  
 (without adding up multiple steps)
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