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Introduction 
In view of the escalating demand for MRI services, one  
of the annual plan programs of the Hospital Authority  
in Hong Kong for the 2015/2016 fiscal year included 
installing a third MRI system in the Department of 
Radiology at Queen Mary Hospital. The decision to 
purchase a 1.5T MAGNETOM Aera MRI system was  
based on the results of an open bidding process. To 
accommodate an additional MRI system, the seminar 
room in the MRI Unit was converted into a control room, 
scanner room, and computer room. The new MRI suite  
has limited floor space, but MAGNETOM Aera’s short bore 
design means that it fits in a smaller scanner room while 
still providing a field of view measuring 50 cm x 50 cm x 
45 cm. The 70-cm magnet bore enhances patient comfort, 
reduces anxiety-related movement, and benefits claustro-
phobic patients. The MAGNETOM Aera system went into 
operation in January 2016. By June 2017, it had already 
provided MRI services to more than 4,000 patients. 

With its cutting-edge hardware configuration and imaging 
applications, the MAGNETOM Aera system greatly 
enhances the quality of MRI examinations. It has also 
allowed us to expand the scope of MRI applications  
to accommodate our clinical needs. In what follows,  
we highlight a number of imaging applications and 
techniques to illustrate the expanded clinical capabil- 
ities of our new MRI system.

Dot (day optimizing throughput) engines 
Our MAGNETOM Aera MRI system operates on the  
syngo MR E11 platform, where the Dot engines offer a 
customizable framework for patient personalization,  
user guidance, and examination automation to enhance 
clinical workflows and increase staff efficiency. The  
Brain Dot Engine features an AutoAlign function that 
automatically aligns e.g. transverse slices with the  
anterior and posterior commissures of the brain to ensure 
consistent slice positioning for different patients, and for 
follow-up scans of the same patient. The Spine Dot Engine 
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has an automatic spine-labelling function that can label 
vertebral levels from the cervical to the lumbosacral 
region by acquiring dedicated multistation scout images. 
Once the system-generated vertebral levels have been 
checked and confirmed by radiographers, the labels  
will be indicated on the corresponding transverse images 
of the spine to facilitate radiology reporting. This can 
significantly enhance the efficiency of MRI workflows. 

Figure 1:  
MRI Unit, Department of Radiology, Queen Mary Hospital.
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Dixon fat and water separation  
Thanks to the excellent field homogeneity of the  
TrueForm magnet design in the MAGNETOM Aera system, 
the Dixon technique can be used for all anatomical 
regions to provide homogeneous fat and water images 
over a large field of view and thus enhance lesion 
conspicuity on T2-weighted or post-contrast images.  
It is particularly useful for musculoskeletal and head- 
and-neck imaging, as conventional spectral fat saturation 
can be problematic in these cases. 

TWIST-VIBE, StarVIBE, and SPACE for abdominal MRI 
TWIST-VIBE is a keyhole imaging and echo-sharing 
technique offering high temporal and spatial resolution in 
3D T1-weighted gradient-echo images for multiple arterial 
phase MRI of the liver and abdominal organs. Three or 
four arterial phases can be acquired with a single breath-
hold to catch the optimal point of the arterial phase for 
lesion characterization. 

StarVIBE is a free-breathing, 3D T1-weighted gradient- 
echo sequence with radial k-space trajectories. It reduces 
motion artifacts caused by breathing, swallowing, bowel 
peristalsis, etc. It is useful for pediatric patients and 
patients who cannot comply with breath-hold instruc- 
tions during body MRI examinations. 

SPACE (sampling perfection with application-optimized 
contrast using different flip angle evolution) is a 3D  
turbo spin echo sequence offering high spatial resolution 
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Figure 2:  
Automatic spine labelling 
with the Spine Dot Engine.

isotropic data for retrospective multiplanar recon-
struction. It can be used in conjunction with navigator 
echo gating for MRCP examinations.

Quiescent-interval single-shot (QISS) non-contrast-
enhanced MR angiography of the lower limbs 
QISS imaging is a non-contrast-enhanced MR angiography 
technique for the lower limbs that uses a stack of cardiac-
gated 2D TrueFISP images. The pulse sequence design 
includes a slice-selective saturation radiofrequency pulse, 
a spatial venous saturation pulse, a quiescent interval  
for inflow of fresh arterial spins, and a spectrally selective 
fat-saturation radiofrequency pulse to augment the 
arterial signal of the lower limbs. QISS benefits patients 
who have suspected peripheral vascular disease with 
renal dysfunction, and for whom gadolinium-based 
contrast media are contraindicated. Moreover, QISS 
images can act as a road map for subsequent contrast-
enhanced MRA of the lower limbs to ensure sufficient 
anatomical coverage of the vasculatures of interest. 

MyoMaps 
MyoMaps sequences can provide pixel maps of  
myocardial T1 or T2 relaxation times. The related T1 or  
T2 maps can be acquired with a single breath-hold and 
include inline non-rigid motion correction and pixel-wise 
fitting. Additional parameters of T1 and T2 relaxation 
times are available for characterizing myocardial  
tissue, and in particular for assessing nonischemic 
cardiomyopathy. 
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WARP metal artifact reduction1  
Since metal and soft tissue differ significantly in terms  
of magnetic susceptibility, metal implants will distort  
the static magnetic field in their vicinity. This type  
of field disturbance leads to signal void, changes  
in tissue contrast, and in-plane and through-plane  
distortion of MR images. Incorporating the cutting- 
edge WARP application – which includes view-angle  
tilting (VAT) and slice-encoding for metal artifact 
correction (SEMAC) – into high-bandwidth turbo spin  
echo sequences significantly reduce metal artifacts  
and improve the evaluation of soft tissue in the vicinity  
of MR-conditional metal implants. 

Figure 3: Dixon T2-weighted water images.
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NATIVE TrueFISP non-contrast-enhanced MRA of  
renal arteries 
Contrast-enhanced MRA is a non-invasive examination  
for diagnosing and assessing the location and extent of 
stenosis in patients with suspected vascular stenosis of 
native or graft renal arteries. However, it is not uncommon 
for these patients to have renal function impairment –  
a condition which, in view of concerns regarding 
nephrogenic systemic fibrosis (NSF), is a contraindication 
for gadolinium-based contrast media. NATIVE TrueFISP 
MRA is an alternative method of assessing vascular 
stenosis of native or graft renal arteries without contrast 
administration. It is a respiratory-triggered 3D TrueFISP 
sequence with a static-tissue and venous inversion pulse 
that enhances the contrast difference between flowing 
arterial blood and static tissue.

1 The MRI restrictions (if any) of the metal implant must be considered prior to 
patient undergoing MRI exam. MR imaging of patients with metallic implants 
brings specific risks. However, certain implants are approved by the governing 
regulatory bodies to be MR conditionally safe. For such implants, the previously 
mentioned warning may not be applicable. Please contact the implant 
manufacturer for the specific conditional information. The conditions for MR 
safety are the responsibility of the implant manufacturer, not of Siemens.
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Figure 4:  
TWIST-VIBE dynamic 
contrast-enhanced 
imaging of liver.
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Figure 5:  
StarVIBE free-breathing 
imaging of abdomen.
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Figure 6:  
3D SPACE magnetic 
resonance cholangio- 
pancreatography 
(MRCP).
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Figure 8:  
8A: T1 map of patient  
with hypertrophic 
cardiomyopathy. 

8B: T1 map, T2 map,  
TIRM dark blood T2,  
and myocardial delayed 
enhancement (MDE) of 
patient with suspected 
myocarditis.
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Figure 7:  
7A: Peripheral vascular 
disease with occlusion 
of left popliteal artery. 

7B: Peripheral  
vascular disease  
with right below- 
knee amputation.
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Summary
Our new MAGNETOM Aera MRI system has been in 
operation for about 18 months. It allows us to provide 
high-quality MRI services to different groups of patients. 
Thanks to the latest syngo MR E11 platform, we are 
looking forward to further expanding our MRI applications 
into more clinical fields in the future. This will include 
using T1 maps for extracellular volume (ECV) assessments 
of the myocardium, and using the LiverLab application  
to quantify hepatic lipid.

Figure 9:  
WARP TSE-FSTIR.
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Figure 10:  
WARP TSE T2.
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Figure 11:  
11A: NATIVE TrueFISP non-contrast-
enhanced MRA of native renal arteries. 

11B: NATIVE TrueFISP non-contrast-
enhanced MRA of graft renal arteries.
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