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Introduction:  Luminography-based methods may underestimate the presence of intracranial arterial pathology. Intracranial atherosclerosis, 
dissection, vasculitis, and aneurysm formation could yield similar appearances with 
either: catheter angiography; CTA; or MRA. Recently, black blood MR imaging has 
emerged as an effective method to evaluate intracranial vessels, specifically to 
detect atherosclerosis and vasculitis[1]. Vessel wall MR has a broad range of 
applications and is increasingly used in clinical practice[2,3]. This intracranial vessel 
wall MR registry sought to evaluate indications, image quality, safety and impact on 
patient management of clinical routine vessel wall MR in a single center. 

Methods: This was a large single center registry with consecutive enrollment of 
patients. The patients were scanned with a 3.0T MR system (Magnetom Verio, 
Siemens, Erlangen, Germany) using a 32-channel head coil. Imaging protocol: A 
parameter optimized 3D high-resolution black blood MRI sequence (T1w-SPACE) 
was used for intracranial artery wall imaging with the following parameters: TR/TE = 
938ms/24ms; iPAT = 2; spatial resolution= 0.5mm. T1w-SPACE was repeated 1~2 
minutes after the contrast administration. Image analysis: Pre- and post-contrast 
images from T1w-SPACE were co-registered using commercial Fusion software. 

Results: A total of 325 consecutive patients were enrolled. The most important 
indications were workup of atherosclerotic disease (32%), risk stratification in 
suspected dissection(25%), as well as assessment of venous sinus thrombosis 
(20%). Image quality was good in 92.2%, moderate in 6.2%, and inadequate in 
1.6% of cases. In nearly one-thirds of patients, vessel wall MR findings 
impacted patient management. Importantly, in 28% of cases the final diagnosis 
based on vessel wall MR was different from the diagnosis before MR, leading to 
a complete change in management. In more than 64% of cases, MR was 
capable of satisfying all imaging needs so that no further imaging was required. 
Clinical diagnoses included atherosclerotic disease (165), cerebral venous and 
sinus thrombosis (42), aneurysms (41), dissections (20), moyamoya syndrome 
(10), CNS inflammatory disease (8), cavernous angioma (1), and no definitive 
clinical diagnosis (38). Ninety five of 165 with atherosclerotic disease had focal, 
eccentric vessel wall enhancement (Figure 1). Six of 8 with inflammatory 
diseases had diffuse, concentric vessel wall enhancement (Figure 2). Nineteen 
of 20 with dissection showed bright signal on T1, and 16 had irregular wall 
enhancement with a flap and dual lumen (Figure 3). Thirty five of 42 with venous 
thrombosis demonstrated acute and chronic stages of thrombus in sinus and/or cortical 
vein(Figure 4).  

Discussion and Conclusion: High resolution intracranial vessel wall images may be able to 
differentiate enhancement patterns of intracranial atherosclerotic plaques (eccentric), 
inflammation (concentric), and other wall pathologies. Intracranial vessel imaging is a safe 
procedure, has diagnostic image quality in more than 98% of cases, and its results have 
strong impact on patient management. Prospective multicenter registry studies are required 
to determine the accuracy of vessel wall imaging for distinguishing the range of pathologic 
conditions affecting cerebral vasculature. 
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Fig. 1 Eccentric thickened wall and enhancement of a 
culprit plaque in a 60-year-old male. TOF MRA of the left  
middle cerebral artery shows moderate-severe stenosis 
of the M1 segment. Pre- and post-contrast 3D SPACE 
images show irregular wall thickening at the 
corresponding location (dashed lines).  

Fig.5 Widened right veterbral artery in a 56 
year-old male. T1 SPACE shows additional 
enhancement and thickening of the wall 
and the intimal flip near the aneurysm. 
Reconstructed pre and post-contrast 
images ruled out  fresh clot in the false 
lumen.  

Fig. 2  33-year-old man with CNS vasculitis. T1-SPACE 
arterial wall coronal images of M1 with strong smooth, 
concentric wall enhancement and thickening.  TOF-MRA 
shows total occlusion of the left MCA.  

Fig. 4 A 41 year-old-man with 
thrombosis of superior sagittal 
sinus. Sagittal reconstructed 
images of TOF MRV revealed large 
isointense filling defect within 
superior sagittal sinus, and most of 
the cortical vein thrombus shows 
isointense signal intensity mimicking 
flow. Sagittal source images of 
SPACE reveal large hyperintense 
thrombus in superior sagittal sinus. 
Thrombus is also clearly depicted in 
small cortical veins by SPACE.  
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