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Fig. 1 A 50-year-old woman with left middle cerebral artery stenosis.

Time-of-flight MRA (A, B) clearly demonstrated a stenosis in M1 segment of the left middle cerebral artery (arrow). But, basi-parallel

anatomical scanning (BPAS) image (C) was unable to illustrate the outer contour of the middle cerebellar artery in the part not surrounded by

cerebrospinal fluid.
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Fig. 2 A 70-year-old woman with giant cell arteritis.

Time-of-flight MRA (A) showed only a minor irregularity along the right superficial temporal artery (arrowheads). 2D black blood fat-saturated

T,WI (B) and 2D fat-saturated post-contrast T,WI (C) clearly illustrated arterial wall thickening and enhancement (arrows) with surrounding

fascial enhancement.
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Fig. 3 A 30-year-old woman with right vertebral artery dissection.
Coronal 3D variable refocusing flip angle (VRFA) T,WI (A) and T,WI (B: initial examination, D: 3 days later) revealed an aneurysmal dilatation
and hyperintensity in V4 segment of the right vertebral artery (arrows), respectively. On the other hand, due to susceptibility artifact caused by

a denture, abnormalities in the right vertebral artery were not illustrated on time-of-flight MRA (C). Fusiform shape on coronal VRFA T,WI (B,

D, arrows) and semilunar shape of hyperintensity on axial reformatted image (E, arrowhead) indicated intramural hematoma. This signal

intensity slightly increased on follow up images captured 3 days later (D, E).

Fig. 4 A 50-year-old man with right vertebral artery dissection.
Time-of-flight MRA (A) and coronal 3D variable refocusing flip angle (VRFA) T,WI (B) revealed a hyperintensity (arrows) corresponding to the
right vertebral artery. Basi-parallel anatomical scanning (BPAS) (C) and coronal (D) and sagittal (E) reformatted image from 3D VRFA T,WI

demonstrated an aneurysmal dilatation (arrowheads) with bleb-like protrusion (open arrowheads), suggesting an aneurysm formation

secondary to arterial dissection.
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Table 1 Spontaneous cervicocephalic arterial dissections study (SCADS) criteria.

Major criteria

1 “Double lumen” or “intimal flap” demonstrated on either DSA, MRI, MRA, CTA, or duplex ultrasonography

2 “Pearl and string sign” or “string sign” demonstrated on DSA

3 Pathological confirmation of arterial dissection

Minor criteria

4 “Pearl sign” or “tapered occlusion” demonstrated on DSA

” o«

5 “Pearl and string sign,

string sign,” or “tapered occlusion” demonstrated on MRA

6 “Hyperintense intramural signal” (corresponding to intramural hematoma) demonstrated on T,-weighted MRI

Additional criteria

7 Change in arterial shape demonstrated on either DSA, MRI, MRA, CTA, or duplex ultrasonography

8 No other causes of arterial abnormalities

Definite dissection

Presence of one or more major criteria, or presence of one or more minor criteria and both of 2 additional criteria

Probable dissection

Presence of one or more minor criteria

Reprinted from the table in the article of 24 with permission.

Fig. 5 A 40-year-old man with left anterior cerebral artery dissection.
Time-of-flight MRA (A, arrowheads) illustrated an irregularity (arrowhead) in A2 segment of the left anterior cerebral artery. Sagittal 3D
variable refocusing flip angle (VRFA) T,WI (B, arrows) showed a mild hyperintensity in the corresponding region, which became apparent on

the follow-up MRI 1 week later (C, open arrows).
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Fig. 6 A 40-year-old woman with right posterior inferior cerebellar artery dissection.

Time-of-flight MRA showed an irregularity (arrowhead) in the right posterior inferior cerebellar artery (A). Curved multiplanar reconstruction
image (B) and coronal 3D variable refocusing flip angle (VRFA) T,WI (C) revealed an aneurysmal dilatation (arrow). Coronal 3D VRFA T,WI (D,
open arrow) and axial (E, open arrow) reformatted image demonstrated a hyperintensity in the corresponding region.
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Imaging diagnosis of intracranial artery dissections:
visualization of the vessel walls on high-resolution vessel wall imaging

Shohei Inui, M.D.”, Asako Yamamoto, M.D., Ph.D.? and Keita Sakurai, M.D., Ph.D.?
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MRI is a non-invasive imaging modality with a high contrast resolution useful in diagnosing intracranial artery

dissections. However, conventional MRI techniques, including time-of-flight MR angiography or basi-parallel anatomical

scanning provide only limited information because they focus on imaging findings rather than the vessel walls. A newly

devised MRI technique, high-resolution vessel wall imaging (HRVWI), enables direct visualization of vessel wall and

therefore more accurate diagnosis. With increasing use of HRVWI, physicians need to understand the clinical indications,

MR sequences for assessment, optimization of acquisition parameters, and limitations in the interpretation of images.

For precise interpretation of images, physicians should be aware of the pathological condition of intracranial artery

dissection and its radiological findings. In this review, we provide an overview and principles of MRI assessment used for

intracranial artery dissection paying special attention to its pathological findings and radiological presentations on
HRVWL

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:573-580)
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