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Fusion Imaging of the 3D MR Cisternography/Angiography for the Assessment of the
Intracranial Major Cerebral Arterial Stenosis
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The fusion imaging of the 3D MR cisternography (MRC) and 3D MR angiography (MRA) was applied for the as-
sessment of the major cerebral arterial stenosis. The outer wall configurations of the stenotic lesions of the intracra-
nial major cerebral arteries within a cisternal space were depicted by 3D MRC. Flow-related vascular structures
were shown by 3D MRA. Fusion imaging was created by compositing volumetric data of MRC and co-registered
MRA by using a workstation with transparent perspective volume-rendering technique. Stenotic lesions of the intra-
cranial cerebral arteries were assessed as a discrepancy of 3D MRC and 3D MRA findings on a fusion image. Fusion
imaging of 3D MRC/MRA could visualize stenotic lesions of the intracranial major cerebral arteries caused by ath-
erosclerotic plaques; and this may provide useful information in the management of acute and chronic ischemic
stroke caused by atherosclerosis of the intracranial major cerebral arteries.
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Fig. 1 (Case 1): Symptomatic stenosis of the left middle cerebral artery (M1). The source image of MRC (A) shows the left
middle cerebral artery (M1) as a profoundly low signal intensity structure with a slightly low signal intensity area (arrowhead) at
the terminal portion. The 3D MRA (B), superoinferior projection with parallel volume-rendering algorithm, shows the stenotic
portion of the M1 (arrowhead). The 3D CTA (C), similar projection as to 3D MRA in B, shows the stenosis (arrowhead) of the
terminal M1. The 3D MRC (D), viewed from the left side of the sylvian cistern (encircled arrow in A) and reconstructed by per-
spective volume-rendering algorithm, depicts the outer wall configuration of the M1-M2 with juxtacisternal anatomical struc-
tures. Contour of the stenotic portion shows irregular shape (arrowhead). The 3D MRA (E), the same projection as to the 3D
MRC in D, shows arterial structures of the corresponding area, including M1 stenosis (arrowhead). The fusion image of 3D
MRC/MRA (F), composite of D and E, depicts the discrepancy (arrowheads) of the outer wall image and flow-related image at
the stenotic M1 region. M1: the first segment of the middle cerebral artery, M2-i: inferior branch of the second segment of the
middle cerebral artery, M2-s: superior branch of the second segment of the middle cerebral artery, C1: the first segment of the
anterior cerebral artery, AT: anterior temporal artery.
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Fig. 2 (Case 2): Cerebral infarction associated with severe left middle cerebral arterial stenosis. The diffusion-weighted image
(A), superoinferior projection, shows the high signal intensity region (arrow) indicating of acute cerebral infarction. The digital
subtraction angiogram (B), anteroposterior projection, shows the severe stenoses (arrowhead) of the left internal carotid artery
bifurcation (C1, arrow) and the beginning of the left anterior (A1) and the middle (M1) cerebral arteries. The minimum intensity
projection image of MRC (C), superoinferior projection, shows intracisternal vessels and cranial nerves with hypointense signals.
The stenotic left M1 shows slight hypointense signal (arrowhead). The 3D MRC (D), perspective view from the left suprasellar
cistern, depicts the outer wall configurations of the C1-2, A1, and M1 (arrowhead) with surrounding intra- and juxta-cisternal
structures. The 3D MRA (E), the same projection as to the MRC in D, shows structures of the major cerebral arteries. The fu-
sion image of 3D MRC/MRA (F), a composite image of D and E, depicts the discrepancy (arrowheads) of the shape at the be-
ginning of the left middle cerebral artery in correspondence with its stenotic region. M1: the first segment of the middle cerebral
artery, C1: the first segment of the anterior cerebral artery, C2: the second segment of the internal carotid artery, AChorA: an-
terior choroidal artery, F: frontal lobe,T: temporal lobe.
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