
1A

1C

1B

1D

Reliable Imaging of Neurovasculature with 
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Multiple sclerosis brain lesions, color lookup table heart 16 bit. 

(1A) t1_space_sag_INJ (green arrow),

(1B) t1_space_MPR TRA_INJ (green arrow),

(1C) t1_MPRAGE_sag_INJ 5’ (black arrow),

(1D) t1_MPRAGE_MPR TRA_INJ 5’ (black arrow).
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Research into the dissection of cervi-

cal-cerebral arteries is fundamental 

to clinical practice. 

Any patient admitted to hospital with 

a suspected stroke should be given 

the benefit of an MRI. On the one 

hand this imaging technique allows 

the physician to diagnose whether 

the patient is suffering from a stroke, 

and on the other, it helps to establish 

the etiological diagnosis. It also 

affects the evolving prognosis of  

the patient because it allows the  

physician to decide on the best strat-

egy for treating the patient. An MRI 

also allows the physician to detect 

early signs of vessel wall hematoma 

in a non-invasive way and to evaluate 

luminal abnormalities, if any.

Research into parietal 
hematoma

In the case of dissection of the cervi-

cal arteries, a morphological MRI is 

essential, since its aim is to look for  

a parietal hematoma. 

Different MRI techniques allow the 

physician to visualize this hematoma: 

in 2D or 3D, T1 or T2, with or without 

fat saturation. The flux, the voluntary 

or involuntary movements of the 

patient are the source of significant 

artifacts in this anatomical area.

One protocol seems to be used for  

the most part: the 2D T1-weighted  

fat-saturated (FS) spin echo (SE) 

sequence with physiological synchro-

nization of the pulse, carried out in  

a perpendicular direction on the  

vascular flow. At the sub-acute stage 

(about J3-J5), a rather eccentric  

hypersignal in the shape of a crescent 

surrounds the vessel lumen (presence 

of methemoglobin). At the acute 

stage, the wall appears thickened as 

an isosignal. 

Cuvinciuc et al. [1] expressed interest 

in a 3D T1-weighted SPACE (Sampling 

Perfection with Application optimized 

Contrasts using different flip angle 

Evolution) sequence in contrast to a 

2D T1w SE FS sequence. This 3D proto-

col, coupled with a fat saturation of 

the SPAIR type (SPectral Attenuated 

Inversion Recovery) and a Dark Blood 

technique offers robust data collection 

and good diagnostic sensitivity, even 

at the acute stage under difficult  

working conditions (a patient who 

does not cooperate).

This approach has been shown to  

have a higher sensitivity relative to  

the post-contrast T1 MPRAGE for the 

detection of brain lesions in multiple 

sclerosis (Fig. 1) [4, 5]. It also has  

a reliable role in the detection of 

tumors in the cervical region with  

its flexibility to enable reformatting  

in any plane (Fig. 2).
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Acquisition protocol

Our doctors are often required to  

carry out these examinations in  

emergency cases. At our Regional 

Stroke Center, two MR systems are 

capable of collecting this type of 

data, a MAGNETOM Aera 1.5T and  

a MAGNETOM Spectra 3T.

In order to provide a service that  

can meet current demand, we have 

developed and programmed our own 

Dot engine from the standard Brain 

Dot Engine. Neurovascular imaging 

works in an identical way on the two 

systems so that we can offer a stan-

dardized treatment of patients. This 

Dot Engine has the same design and 

notably includes a ‘dissection’ decision  

(3D T1 SPACE Spair_db) (Fig. 3).  

The acquisition parameters are,  

however, specific to the individual  

system (contrast parameters, spatial 

and temporal resolution, etc.) (Fig. 4).

The Dot Engine complies with the  

official guidelines and enables all our 

30 technologists, regardless of their 

level of experience, to carry out exami-

nations without any difficulty and 

allows all our 70 radiologists to answer 

questions posed by our clinicians.  

For example, the slice positioning is 

set automatically using the AutoAlign 

Head>Brain function, the calculation 

of perfusion maps is automatic using 

Local AIF (arterial input function). 

Parameters 1.5T & 3T

DotGO workflow for MAGNETOM Aera and MAGNETOM Spectra.3

T1_space 3D dissection in sagittal orientation.4

These examinations are visualized 

under syngo.via VB10A under a basic 

workflow with specific reading stages.
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Case 1

45-year-old patient with a previous 

history of dissection left V3 segment 

(Fig. 5). Binocular diplopia with  

possible damage to right VI and  

of III on both sides. The T1 hyper-

intense signal of the left vertebral 

artery (green arrow) indicates a  

parietal hematoma at the sub-acute 

stage of dissection. Reliable acquisi-

tion protocol despite the presence  

of metallic dental materials (red star) 

and impaired spectral fat saturation  

(red arrow).

6

7

Case 2

80-year-old patient with a previous 

history of dissection of the left inter-

nal carotid (Fig. 6). Examination of 

the dissection. Prior study: carried 

out a classic T1w Spin Echo FS 

sequence with physiological synchro-

nization of the pulse. Current study: 

carried out a T1-3D-space-SFS-db 

sequence without physiological  

synchronization. The SPACE protocol 

makes it easier to interpret the 

results because it is possible to evalu-

ate the dissection in 3 dimensions 

with improved visualization of the 

dissection of the sub-petrous portion 

of the internal carotid (green circle).

Case 3

60-year-old patient, MRI exami-

nation of stroke of left middle  

cerebral artery (Fig. 7). The patient  

is not able to keep completely still. 

Despite patient motion, the 

T1-3D-space-SFS-db sequence  

demonstrates its capability and 

allows the physician to detect  

a significant T1 hyperintense signal 

of a sub-acute thrombus which is 

responsible for causing an occlusion 

of the left internal carotid artery.
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Case 4

70-year-old patient, undergoing MRI 

examination of vertebral dissection  

in the course of a clinical examination 

presenting, among other things, an 

incomplete Wallenberg syndrome  

on the left side (Fig. 8). View of 

thrombosis of the left vertebral artery 

on the CT. 

The CE-MRA sequence shows a left 

vertebral artery that is not opaque.  

On the T1-3D-space-SFS-db  

sequence a thrombosis is visible  

(Figs. 8A–C green arrow). 

The MinIP Thin reconstruction (8H) 

shows a circulating thread on one  

portion with an image of very  

recent thrombosis as an isosignal 

(characteristic of the acute stage  

of a parietal hematoma) on the 

T1-3D-space-SFS-db sequence  

(blue arrow).

8A

8E

8B

8F

8C

8G

8D

8H

(8A–C) t1_space_sfs_db_sag (green arrow), slice 1

(8D)  TOF (green arrow), slice 1

(8E–F) t1_space_sfs_db_sag (blue arrow), slice 2

(8G)  Contrast-enhanced MR Angiography

(8H)  MinIP Thin (blue arrow)
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Conclusion

With its many benefits, (high  

reliability in the presence of metallic 

implants, 3D isotropic reconstruction, 

its high level of sensitivity, anatomi-

cal coverage, etc.), the SPACE T1 

sequence has become an essential 

part of our hematoma research  

and in our evaluation of arterial  

wall pathologies.

The implementation and integration 

of a Dot strategy for neurovascular 

examinations enables a high  

degree of reproducibility amongst 

our MRI technologists within and 

between our sites. This, in turn, 

improves our efficiency in the  

treatment of our patients where  

time is a precious entity.
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Did you know that ...

More clinical articles, tips & tricks, talks on Siemens unique Dot engines at

www.siemens.com/magnetom-world-dot

Anthony Pavone

Zwanger-Pesiri Radiology  

(New York, USA)

“  With DotGO it’s going to be so much easier and 

quicker to build protocols on the fly and not interfere 

with taking table time away from the patients.  

Previously, to build a protocol from scratch would  

take 20 minutes. With DotGO, I was able to create a 

protocol in 45 seconds. Having consistency in our  

MRI protocols and examinations is extremely 

important. Our reputation is to provide the highest 

quality MRI examinations for our patients and 

referring physicians. DotGO will help us to do that.”

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.


